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Introduction 

 

In the seventies and eighties, new technologies were designed to efficiently realize 

productivity goals in a work-related setting, such as scientific or military circles (Blythe, 

Overbeeke, Monk, & Wright, 2003). This ‘first wave’ of Human-Computer Interaction 

(HCI) research was approached from a perspective on the subject as an individual with 

certain cognitive shortcomings to which technologies should be adapted.  

From the late eighties and begin nineties onwards, technology users were no 

longer viewed as cognitive individuals or ‘human factors’, but as ‘human actors’ who 

interact in a context with others (Dourish, 2001, p. 62). The context in which technologies 

were studied during the ‘second wave’ of HCI research was still mainly work-oriented.  

It is only since the late 1990s that many designers have embraced the concept of 

‘experience’ or ‘user experience’ (UX) as a logic extension beyond usability (Battarbee & 

Koskinen, 2008, p. 461). HCI researchers of the ‘third wave’ began to shift their focus 

from technologies in a work-related context characterized by explicit rational performance 

goals towards the more experiential aspects of product use in entertaining and private 

settings. The values of usability -including efficiency, effectiveness, and satisfaction- that 

were so crucial for the success and appreciation of work-related applications were now 

complemented with more social, personal and emotional values. Third wave user 

experience research takes an optimistic stance, as it strives to realize the most 

pleasurable or enjoyable user interactions. On the contrary, first or second wave 

usability-centred research was mainly concerned with the mitigation of problems, hereby 

taking a rather pessimistic stance towards technology, focusing on what goes wrong 

rather than what works well (Hassenzahl & Tractinsky, 2006). Third wave HCI research is 

thus characterized by a shift in focus from the mitigation of negative or undesirable 

technology experiences and design aims as the fewest system errors or the least 

frustration, to the encouragement of positive user experiences (Cockton, 2006, p. 100). 

This emphasis on the positive “does not imply that usability is unessential. It rather 

emphasizes that ‘positive’ does not necessarily equate with ‘absence of negative’“ 

(Hassenzahl & Tractinsky, 2006, p. 2).  

In this PhD manuscript, we take a third wave perspective on technology. Our 

contribution to third wave research lies in the discussion and definition of child-friendly 

methods that allow for an in-depth understanding of preschoolers’ user experiences with 

digital media in order to improve these media objects, making them more desirable and 

enjoyable. More particularly, the main research question deals with defining a new, child-
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friendly research design that allows for adequately revealing children’s user experience 

perceptions of newly designed products.  

Recently, an increased emphasis on the rights of children by giving them a 'voice' 

in social research has arisen (Buckingham, 1993; Greig & Taylor, 1999; Mahon, 

Glendinning, Clarke, & Craig, 1996; Morgan, Gibbs, Maxwell, & Britten, 2002; Morrow & 

Richards, 1996). In particular, it is from the eighties onwards that adults have started to 

acknowledge children’s capability to provide valuable contributions to research 

(Darbyshire, 2005, p. 420) and their right to be directly approached when their behaviour 

and opinions are being studied (Neill, 2005, p. 47). This competence and right holds true 

for all children, young as they may be (Irwin & J. Johnson, 2005, p. 822). Consequently, 

“it is simply no longer good enough to dismiss the possibility of actively involving children 

in research because they are too young, ‘too silly’, too vulnerable, or just 

developmentally incapable of offering a view or describing and explaining their lives” 

(Darbyshire, Schiller, & MacDougall, 2005, p. 468). It is now recognized as problematic, 

even though convenient, to work with adult-originated or official accounts of children’s 

experiences (Lobe, Livingstone, & Haddon, 2007) without complementing this with 

alternative methods that include children’s voices directly (Darbyshire et al., 2005, p. 467; 

Van Evra, 2004). Adults are not capable of fully estimating children’s expectancies, 

experiences and their media context without relying on children’s direct reports on these 

issues (Bruckman & Bandlow, 2003; Druin et al., 1998; Hanna, Risden, & Alexander, 

1997).  

Recent developments in researching children have thus looked towards ways of 

locating children’s lives in the centre of the research process, by strengthening the 

position of the child as an ‘active research participant’ as opposed to a ‘passive research 

object’ (Borgers, de Leeuw, & Hox, 2000; Lahman, 2008; Pole, 2007, p. 70). The child-

centred approach regards children as competent in reporting their own experiences 

(Mayall, 1996). This new perspective is marked by the prepositional shift from working 

‘on’ to working ‘with’ children at all levels of the research process – from designing the 

study to data collection and data reporting (Lahman, 2008; Lobe, 2008). This new 

approach to research with children has been referred to as the ‘new sociology of 

childhood’, initiated by the Children’s Rights movement and inspired by the 1989 UN 

Charter that highlighted that “children do have valid and valuable views and opinions that 

deserve to be elicited and taken seriously” (Darbyshire et al., 2005, p. 467).  
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As this manuscript is conceived from a Human-Computer Interaction perspective, 

our focus goes out to the active roles children can take in a user-centred design process. 

Allison Druin (1999) defined an ‘onion model’ that represents the four roles children can 

take in this design process, as represented in Figure 1 (Druin, 1999a). The outside skins 

of the onion include the more interior ones, implicating for instance that the role of design 

partner encompasses the functions of a child being an informant, tester and user too. 

Even though each role is typified by another level of engagement, they all promote an 

active participation of the child in the evaluation of newly designed products (Barendregt, 

M. Bekker, & Baauw, 2008).  

In this manuscript, we will look further than the role of the child as merely a ‘user’ 

of a commercialised product with no or only limited impact on product improvements. 

Instead, we will especially focus on the role of the child as a ‘tester’, who is given a voice 

to comment upon sketches, prototypes or nearly finished products. In this role, the child 

becomes a participant in the user-centred design process, aimed at the development and 

improvement of user-friendly and likeable products. 

 

 

 

 

 

 

 

 

 

 

 

 

The new perspective on children as active research partners or participants has become 

widely accepted. Nevertheless, the number of studies directly involving children remains 

relatively limited. This is especially true for very young research participants, aged six 

and younger (Greig & Taylor, 1999; de Haan, 2010, p. 51; Staksrud, Livingstone, & 

Haddon, 2007, p. 14). Moreover, there is also an underrepresentation of media studies 

focusing on children’s interpretation and evaluation of digital content (Jensen & Skov, 

2005; Lobe et al., 2007; Staksrud et al., 2007) or the media’s positive implications and 

opportunities (de Haan, 2010, pp. 51-52) as opposed to the majority of studies dealing 

with children’s access to and the actual usage of digital media. 

Figure 1: Adaptation of Allison Druin’s (1999a) onion model of 

children’s roles in the design process of new products. 
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In the field of Child-Computer Interaction (CCI), we do encounter many studies 

that explicitly deal with some kind of media evaluation. However, they rarely evaluate the 

media experiences at a deeper level of understanding children’s needs with respect to 

the design of new technologies. Child-Computer Interaction studies are especially geared 

to a presentation of a particular design solution, an overall evaluation or assessment of 

its success, rather than a complete understanding of children’s needs and the reasons 

for success or liking (Jensen & Skov, 2005). Although the research community 

acknowledges that a deeper understanding of children’s likes and dislikes is necessary to 

design for enjoyable user experience, it lacks a common framework and the 

methodological knowledge to do so.  

The recent perspective on children as active agents and the growing interest in 

their media experiences have indeed challenged researchers to find appropriate 

frameworks and methods to actively involve children and in particular children younger 

than six years old (Holliday, Harrison, & McLeod, 2009, p. 246). The methodological 

knowledge of how these children should be actively involved is far from established 

(Fuchs, 2005; Lahman, 2008, p. 289). Researchers often do not go further than 

describing the method –if they already do so- instead of also putting it through a critical 

analysis. As a consequence, there is still a lack of consensus on which methods are 

appropriate, valid and reliable to approach young children (Holliday et al., 2009, p. 246; 

Irwin & J. Johnson, 2005, p. 822).  

As an answer to these gaps in literature, we aim to move the field on children and 

digital media forward by critically documenting research methods and practices for 

involving young children to study their media experiences. In this context, media 

experiences will not be researched, as most studies do, in terms of revealing the number 

of children who have access to or who like versus dislike a particular medium. Instead, 

we rather seek to introduce a new research design to evaluate user experience in a 

choice context, considering preschoolers’ attitudes towards various media alternatives 

while also revealing the underlying reasons for liking or disliking these media interactions 

(see Picture 1). In general, we take a positive stance towards technology use, focusing 

on things children like in their interactions with digital media, rather than towards things 

that can go wrong or the negative effects of it. 
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Picture 1: Evaluating prototypes with children. 
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Outline of the PhD manuscript 

 

The PhD manuscript is divided into two sections. The first section elaborates upon the 

theoretical framework. It addresses several issues that need to be cleared up before a 

new user experience evaluation research design for preschoolers can be designed. First 

of all, the population of interest is defined, and the question what user experience is, will 

be resolved. Once the object of interest is defined, the methods to evaluate it are 

discussed. In our theoretical framework, we develop a rationale for adapting an attitude 

research perspective on both the user experience conceptualisation and the 

methodological evaluation of it. Insights from attitude research and user experience 

research are combined, resulting in a new, multi-method laddering research design that 

approaches user experience at two distinct levels, an overall preference evaluative level 

as well as an attribute-related explanatory level. A brief summary of each main part of 

section I follows. 

In Paragraph 1 - “Preschoolers and play experiences”, our population of interest 

is defined and their typical play experiences are discussed. In order to empathize with 

this young target group, and understand what constitutes fun in their digital play 

experiences, we report on literature review and an exploratory, empirical study.  

Paragraph 2 – “Theoretical framework”, summarizes state-of-the-art attitude 

research and draws the analogy with user experience research. Deciding on a framework 

is crucial in the search for an appropriate research design to evaluate preschoolers’ user 

experiences. That is why this paragraph will not only put forward an operational definition 

of the object that is to be evaluated, it will also set a lens for the entire research design 

approach, from the choice of methods, to the research practices, data analysis and 

interpretation.  

In Paragraph 3 – “Methodological discussion”, an overview is given of ‘traditional’ 

attitude measures on the one hand, and user experience measures on the other. We end 

this paragraph by a reflection on the methodological approaches, highlighting both the 

opportunities as well as the weaknesses of the existing methodological practices when 

used with children who have to evaluate and explain user experiences in a choice 

context. 

Paragraph 4 – “Discussion of preschoolers’ abilities to perform as laddering 

respondents”, discusses preschoolers’ abilities to perform as laddering respondents. 

Their language, pragmatics and the preconditions for early social causal reasoning are 
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dealt with. Furthermore, some limitations are explained in preschoolers’ use of the 

person-situation dichotomy in attributing reasons for product liking.  

Paragraph 5 – “Requirement analysis for a child-friendly laddering research 

design”, lists up the requirements to adopt a laddering research design in user 

experience evaluations with preschoolers. Based on this discussion, a laddering 

research design consisting of three phases is suggested, including free exploration, 

questionnaire-based preference elicitation and laddering in-depth interview.  

In paragraph 6 – “Introduction of the proposed, child-friendly laddering research 

design”, our proposed research design is summarized. It combines all the insights that 

emerged from literature review. It is this research design that will be evaluated in section 

II of this PhD manuscript. Based on the literature review, it is hypothesized that the 

introduced mixed-method laddering research design is feasible to use with preschoolers 

and meaningful to understand and evaluate their user experiences.  

Paragraph 7- “Empirical concerns”, critically reflects on the methodological 

implications of our proposed research design.  

In section II of this PhD manuscript, the hypothesized laddering research design 

is evaluated in three studies. Incrementally, each phase of the research design is 

focused on. Special attention goes out to a discussion on what may be the best approach 

to elicit preferences from preschoolers via questionnaires and the feasibility of the in-

depth laddering interview technique. Furthermore, the research design is not only 

evaluated on its feasibility to involve young children, but also on its meaningfulness to 

provide input in a user-centred design process. In sum, section II will cover the following 

parts.  

Paragraph 8 – “Overview of studies and research questions”, explains the focus 

of each study and their complementary. Additionally, it motivates why a fourth phase is 

added to the laddering research design for testing purposes.  

Paragraph 9 – “Study 1”, focuses on user experience evaluations by means of 

dichotomously scaled questionnaires. In particular, it examines the appropriateness and 

meaningfulness of administering dichotomously scaled questionnaires with preschoolers 

to reveal preferences and the strength of preferences as input to a laddering interview or 

the user-centred design process in general.  

Paragraph 10 – “Study 2”, builds further on study’s 1 research focus, addressing 

overall user experience evaluation approaches by means of questionnaires as well. 

Additionally, a new research question is introduced, dealing with the feasibility of 

administering questionnaires that are based on smiley-based Likert scaling with 

preschool-aged respondents.  
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Paragraph 11- “Study 3”, evaluates the third phase of our proposed research 

design. The feasibility of laddering with preschoolers is investigated. This concerns not 

only preschoolers’ capability to perform as laddering respondents but also the usefulness 

of the laddering results as input in a user-centred design process.  

In Paragraph 12 – “Discussion of studies 1, 2 and 3”, the three demonstration 

studies are reviewed on their appropriateness for the evaluation of our proposed 

laddering research design. Additionally, laddering in a prototype evaluation context is 

discussed as well as the issue whether one should necessarily strive towards complete 

ladders or not. We end this paragraph by presenting the final laddering research design 

and formulating ten concrete guidelines for researchers. 

Finally, in the conclusion of this PhD manuscript, the key empirical findings are 

highlighted and the path for further work and discussion is opened.  
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SECTION I: THEORY  
Section I addresses the theoretical framework that guides the development of a new 

research design to evaluate user experiences with preschoolers. It deals with preliminary 

considerations that need to be solved before a new research design can be constructed. 

These concern among others the difficulties of defining an appropriate user experience 

framework and conceptualisation. Furthermore, it is questioned how user experience can 

be measured with very young respondents. To answer these questions, we first take a 

closer look at the conceptual underpinnings of the user experience concept and delineate 

the parallels with attitude research. Then, we combine the best of user experience and 

attitude methodological practices into one child-friendly research design for the 

evaluation of user experiences with preschoolers. In sum, the contents of this section  

- define the population of interest, preschoolers, and their play experiences 

- provide an overview of attitude frameworks and user experience 

conceptualisations  

- list rationales for adopting an attitude perspective on user experience evaluations 

- categorize and explain attitude and user experience measures 

- discuss preschoolers’ abilities to perform in laddering interviews 

- elaborate upon the requirements of a new child-friendly laddering research design 

- introduce the proposed laddering research design 

- and finally, anticipate important empirical concerns. 
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1. Preschoolers and play experiences 

 

Before presenting a theoretical framework that guides our quest for a methodological 

design to evaluate user experiences with children, we empathize with our population of 

interest first, and define the category of ‘preschoolers’ (paragraph 1.1). Then, we 

illustrate that play experiences – and thus also digital play activities – take a central place 

in the lives of preschoolers (paragraph 1.2). Finally, we end this part on preschoolers and 

play with a discussion of the elements that constitute fun and positive user experiences 

in children’s digital media interactions (paragraph 1.3).  

 

 

1.1 Definition of preschoolers 
 

In the definition of the category of ‘preschoolers’, we follow Miller and Aloise who 

stipulated that a preschooler is a child who has not yet received primary education, and 

thus cannot yet read or write (Miller & Aloise, 1989, p. 258). Miller and Aloise do not set 

any age boundaries as opposed to for instance Piaget. Piaget categorizes preschoolers 

in the preoperational phase of children aged two to seven years old (Mussen & Piaget, 

1983; Piaget, 1970). Piaget further divides this phase in a ‘preconceptual substage’ for 

children between two and four years old, and an ‘intuitive substage’ for children aged four 

to seven years. According to Gesell (1940), the period of early childhood starts at the age 

of three and comes to a relative close at five years. Gesell (1940) stipulates that the age 

of three marks out a transition in which the child leaves infancy. Psychologically, a three-

year-old is closer to the four than the two-year-olds. The age of three is a “nodal point, a 

turning in the upward path which leads to the kindergarten and elementary school“ 

(Gesell, 1940, p. 41). This transition reflects itself most clearly in children’s language. 

“Three is transcending the trammels of infancy, through his new command of words as 

tools, as vehicles of thought, and even as substitutes for blind rage and resistance” 

(Gesell, 1940, p. 46).  

In this manuscript, we will focus on preschoolers from the perspective of those 

who have not yet started primary school and who cannot yet read or write. On average, 

the target group we are discussing in this manuscript will be mostly aged three to five 

years. Examples analysing slightly older or younger children are included to make a point 

relevant to set the extreme boundaries of preschooler’s capabilities.  
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1.2 Preschoolers’ play experiences 
 

In what follows, we will discuss both the role and characteristics of play in preschoolers’ 

lives. 

It has become a universal phenomenon in the developed societies (Lemish, 2007, 

p. 669) that today’s children grow up immersed in media (Rideout, Vandewater, & 

Wartella, 2003, p. 4). The number of preschoolers having access to digital media and 

actually using these is growing everyday (A. Bryant, Akerman, & Drell, 2010). The 

technological evolution of broadband internet that gives almost unlimited internet access 

at flat fees (de Haan & Pijpers, 2010, pp. 14-15) as well as game trends such as the 

development of video games for other than the typical male adolescent gamers, targeting 

children and elderly users as well, together with the development of social games that 

can be played in family settings at home, opened the way for children to have better 

access and more opportunities to play digitally. Recent studies on young children’s 

media use are surprising. The average amount of time US children aged zero to six 

years spend on using screen media varies between one hour and a half a day (Rideout & 

Hamel, 2006) to almost two hours a day (Rideout et al., 2003, p. 4). In these studies, all 

days of the week are considered, and screen media refer to television, videos/DVDs, 

video games and computers. Important is that these studies also include children who do 

not do certain activities at all.  

Focusing on preschoolers’ use of screen media in more detail, the 2006 study 

reveals that almost one out of the three children younger than six years old in the U.S. 

play console video games, more than four in ten use a computer, and just under one in 

five play hand-held video games (Rideout & Hamel, 2006, p. 7). These proportions are 

similar or slightly higher than what was reported by an earlier study of the same authors 

in 2003 (Rideout et al., 2003, pp. 4-5). It is expected that the number of preschoolers 

who play digitally will further grow if the amount of commercially available games 

increases (Jansz, 2010, p. 32).  

Nowadays, most digital game play opportunities targeted at the youngest children 

are offered online in the form of casual games (de Haan & Pijpers, 2010, p. 15). As for 

computer use in general, there are no great differences between preschool boys and 

girls (Lemish, 2007, p. 669). For instance, portals such as spele.nl, speelzolder.com or 

spelletjes.nl are popular among both male and female Dutch speaking children. Other 

digital experiences that are popular among children are the online worlds. When aimed at 

the youngest online players, these often concern two-dimensional worlds, designed in a 

cartoon style with animals as avatars such as for instance www.panfu.nl (Slot, 2010, p. 

72). Additionally, there do exist many video games for preschoolers, for instance by Nick 
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Jr. on the Nintendo Wii and Nintendo DS (e.g. Dora the Explorer or Go, Diego, Go), or on 

CD Rom such as Robbie Konijn. 

Children’s play activities take a central developmental role. Their play is 

recognized as beneficial for their cognitive, social and emotional development, and 

hence, take a central role in their life (Gelderblom, 2008; Verenikina, Harris, & Lysaght, 

2003, p. 99). All children have an innate desire to engage in, create and control play 

experiences (Verenikina et al., 2003, p. 100; Verenikina & Herrington, 2009, p. 254; 

Wyeth, 2006, p. 1225). Their play experiences are considered as self-motivated, self-

initiated, enjoyable and self-regulated. Children’s play is structured and regulated by their 

imagination (Verenikina & Herrington, 2009), which reaches its height in the preschool 

years (Herron & Sutton, 1971, p. 54). Children’s play activities as well as the things they 

use to play, exemplify how culture is integrated with development (Piaget, 1970).  

In the preschool years, children gradually evolve in their preference for the 

materials used in play, their types of play and the social participation in play, differences 

that can often be explained by their developmental growth. For instance, play becomes 

an important activity in parallel with the development of the child’s motor abilities. It 

roughly starts at the age of two or three years, because at that age, children start 

manipulating objects (D. H. Russell, 1956, p. 215). From the age of three onwards, 

children do not only enjoy gross motor activity, but also sedentary play. Simultaneously, 

preschoolers gradually become interested in finer manipulations of play materials, such 

as solving puzzles or using crayons. This ability for using tools with greater precision is 

apparent at the age of five.  

Preschoolers’ cognitive capabilities also impact what media they will use and 

attend to as well as what meaning they attach to these media experiences (Lemish, 

2007, p. 669). For instance, the youngest preschoolers, aged about three years old, 

enjoy a playing activity as an end in itself. Gradually, older preschoolers, aged about five 

years old, start attaching more and more importance to the end result rather than the 

activity (Herron & Sutton, 1971, p. 54). Simultaneously, five-year-olds also have the 

cognitive abilities to have an idea in mind that precedes the artefact they are about to 

create. Further, in contrast to their younger peers, five-year-olds like to finish the play 

activity that they started (Gesell, 1940, pp. 41, 53-54). 

Piaget described preschoolers’ play within his framework of the preoperational 

cognitive development. He characterized preschoolers’ play as symbolic play, also 

referred to as ‘pretend play’ or ‘make-believe play’ (Berk, 1999; Rice, 1998; Verenikina et 

al., 2003). Vygotsky subdivided the category of symbolic play into the simple act of 

pretend and role play (Vygotsky, 1978). In general, symbolic play is typified by the 

symbolic use of one object, action or actor to represent another in play (Rice, 1998, p. 
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176). In their pretend play, children do not only imitate people or animals; they do imitate 

inanimate objects as well (Herron & Sutton, 1971, p. 54). The people that children 

pretend to be often belong to a status that is ‘above’ their real life position. For instance, 

when a child is imitating his beloved ones, whom he would like to resemble, such as his 

father or teacher; he enjoys the power or prestige denied to him in reality. Additionally, 

children also choose roles that are rather ‘below’ their present status, for instance when 

imitating a baby. In doing so, they permit themselves in undisturbed childish pleasures 

(Herron & Sutton, 1971, pp. 110-116).  

The youngest preschoolers of about two years old only imitate things or events 

that are present to their senses. The oldest preschoolers, aged five and older, engage in 

dramatic play activities that are full of practical dialogues which rely upon their memory of 

everyday situations or phenomena (Gesell, 1940, pp. 56, 251). The underlying force 

behind nearly all dramatic play of children is the impulse to understand the world. The 

benefits of children’s play are the acquisition and retention of knowledge of skills (Herron 

& Sutton, 1971, p. 54). Gradually, preschool aged children start becoming aware that this 

make-believe is a representational activity (Berk, 1999, p. 217; Bukatko, 2001, p. 323). 

Overall, the group size of preschoolers’ play activities varies. Both solitary play 

and collaborative play are common (Wyeth, 2006, p. 1227). In literature, four categories 

of play are defined based on the level of social engagement. A first is the onlooker play 

category, which refers to a child observing the play activities of someone else. A second 

category is that of solitary play, when a child plays alone. Furthermore, parallel play is 

distinguished and characterized by a child playing alone but in the presence of others. 

Finally, group play is typified by collaborative play as there is an interaction between the 

self and the other players. For this last category of play, the level of interactivity among 

the players can significantly vary (Verenikina et al., 2003, p. 102).  

Parallel play dominates in the lives of the youngest preschoolers who are about 

two years old. Typical parallel play activities are sand play and constructive work (Herron 

& Sutton, 1971, p. 95). Three year olds mainly prefer solitary and parallel types of play, 

but simultaneously take a growing interest in group play activities. This interest grows, 

and at the age of four, the preschooler takes less enjoyment in solitary and purely 

parallel types of play in favour of cooperative play. Although four-year-olds enjoy 

companionship, their individual desires remain strong and often dominating (Herron & 

Sutton, 1971, p. 56).  

The size of preschoolers’ play groups increases with age. Four-year-olds mainly 

play in groups of two or three children, whereas five-year-olds like to play in groups of 

two to five. These oldest preschoolers are very social and have a certain capacity for 

friendships, even with imaginary friends.  
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Gender is an important factor in children’s choice of play companions, rather than 

for instance similarities in I.Q., height, extroversion, personal attractiveness or frequency 

of laughter. In general, preschoolers look for playmates of their own age and sex (Gesell, 

1940, pp. 45, 51, 57, 251; Herron & Sutton, 1971, p. 56).  

In sum, preschoolers’ play takes an important role in their life. Overall, their play is 

considered as self-motivated, self-initiated, enjoyable and self-regulated. It can range 

from individual activities to group play and be characterized as cooperative or parallel, 

digital or analogue.  

 

 

1.3 User experience catalysts for children 1

 

 

In the following paragraphs, we aim at better understanding what facilitates favourable 

user experiences for preschoolers. Insight in children’s so called ‘user experience 

catalysts’ ensures a correct child-centred lens in our search and adoption of an 

appropriate child-friendly methodology, preventing an adult-dominated point of view.  

In literature, many studies fragmentally report on the concrete elements that 

constitute fun for children through product interaction. It is apparent that the definition, 

combination or weights of the different criteria that contribute to children’s user 

experience are very product and context dependent and not easily generalizable. This 

probably explains why there does not exist one coherent framework that lists up all the 

user experience catalysts for successful child-computer interaction.  

Nevertheless, in order to grasp a meaning of what constitutes fun for 

preschoolers in their interactions with digital media, we will review these fragmented 

studies first. In doing so, we aim at revealing those product attributes or consequences 

that are instrumental to enjoyable media experiences (paragraph 1.3.1). Then, we will 

report on an exploratory study to verify these fun catalysts and create a better sense of 

empathy with preschoolers (paragraph 1.3.2). 

 

 

                                                
1 See Zaman & Vanden Abeele, 2007 for a summary. 
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1.3.1 Literature overview 
 

In this paragraph, we review literature studies that report on the things that children like 

in technology. In general, most HCI studies on the subcomponents of user experiences 

are dealing with digital game experiences (Ermi & Mäyrä, 2005; Jennett et al., 2008; 

Lazzaro, 2004; Pagulayan, Keeker, Wixon, Romero, & Fuller, 2003; Poels, Y. de Kort, & 

Ijsselsteijn, 2007; Ryan, Rigby, & Przybylski, 2006; Sherry, Lucas, Greenberg, & 

Lachlan, 2006; Sweetser & Wyeth, 2005; Takatalo, Häkkinen, Särkelä, Komulainen, & 

Nyman, 2004). To our knowledge, from this list, there is only one extensive study that 

reports on empirical findings obtained from children (Ermi & Mäyrä, 2005). Comparing 

the results obtained among adult game players as opposed to child game players, we 

detect three user experience subcomponents that are shared as explanatory factors to 

enjoyable game play for both player groups. In particular, these game play catalysts are 

challenge, physical presence and story/drama/fantasy. However, when only adult or 

adolescent game players are considered, seven other categories are repeatedly 

mentioned as explaining the game experience: skill/competence, emotions, 

control/autonomy/freedom, focus/concentration, involvement/meaning/curiosity, social 

interaction, and interactivity/controls/usability (Takatalo, Häkkinen, Kaistinen, & Nyman, 

2010, p. 29).  

The reasons why there is so little overlap in the user experience subcomponents 

that account for both children’s and adults/adolescents’ game experiences, may stem 

from the type of games that are typically played and studied. Preschoolers generally 

encounter ‘prosaic’ or occasional play experiences whereas adults and adolescents often 

go for ‘extreme experiences’ (Calvillo-Gámez, Cairns, & Cox, 2010, p. 53). It brings up 

the question what other catalysts are prominent for preschoolers’ prosaic or ‘casual’ user 

experience interactions with digital media.  

As will be explained further, if we include all digital media experiences, then we 

can add three new elements to the three components that were just distinguished as 

explanatory for children’s enjoyable game play experiences. Together, we present a list 

of six elements that have repeatedly been found to contribute to children’s user 

experiences with digital media. These six factors concern: 

1. Stories and fantasy 

2. Sensory curiosity 

3. Creativity 

4. Control and challenge 

5. Opportunities to collect  

6. Sociality 
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First of all, stories play a central role in the lives of children. Children enjoy digital media 

that allow them to listen to stories, create or experience them interactively (Druin, 2008, 

p. 43). Stories often go hand in hand with fantasy, which also contributes highly to 

enjoyable user experiences (Berk, 1999; Kannetis & Potamianos, 2009; Malone, 1982). 

In the context of game experiences, the richness of the game’s narrative structure has 

found to be primordial for a successful “imaginative immersion” (Ermi & Mäyrä, 2005). 

Fantasy becomes especially relevant for those activities that address role-playing, 

pretend play, mimicry, and make-believe (Berk, 1999; Rice, 1998). Through fantasy 

experiences, children can go beyond the boundaries of normal experiences. 

Consequently, children easily take the digital play experiences beyond the screen of the 

medium. They can get introduced to a certain character in their favourite television show, 

and then move seamlessly to this character’s website or books to experience even more 

adventures. A more extreme example is when a child starts to mimic a digital game 

character in real life. This kind of events depends highly on storytelling processes and 

fantasy, stimulated by a close relationship with characters in many forms (Druin, 2008, p. 

43; Verenikina & Herrington, 2009, p. 256).  

Secondly, children appreciate sensory experiences. For instance, Wyeth (2006) 

reported on preschoolers’ immersiveness and personal connectedness while enjoying 

the exploration and sensory discovery of artistic artefacts (Wyeth, 2006, p. 1227). 

Preschoolers feel attracted by the sounds, movements and images of a digital medium 

that feels familiar to them (Valkenburg & Vroone, 2004). These sensory elements play an 

important role in the media experience as decoration, by enhancing fantasy or as a 

representation system (Kannetis & Potamianos, 2009; Malone, 1982). In a game context, 

the surface features and multi-sensory properties are also important to enhance 

children’s ‘sensory immersion’ (Ermi & Mäyrä, 2005). For preschoolers, ‘immersion’ 

implies in the first place the feeling of exploration in the virtual world which happens via a 

trial and error process rather than via a full adaptation and understanding of game rules. 

It is in this exploration, that preschoolers are fascinated by music, cartoons, vivid colours 

and nice graphics (Jansz, 2010). 

Thirdly, creativity is important in children’s play activities. Children are not just 

consumers; they like to be creators as well (Druin, 2008, p. 43; Wyeth, 2006). The 

preschooler is usually an enthusiastic artist (Gesell, 1940, p. 137). Creating or 

constructing something via activities such as drawing, painting, modelling, storytelling 

and singing are especially common between the ages of three and six years, and as 

preschoolers get older, their creative skills develop (Berk, 1999, p. 251). Children are 

creative in transforming and adapting play materials. They like carrying play materials to 

different places and transforming these from one thing into another.  
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As a consequence, digital media experiences are especially valued when facilitating 

transformability, flexibility and portability, or in other words allow for redesign (Wyeth, 

2006, p. 1228). By creating artefacts, preschoolers are given alternative ways to express 

feelings and thoughts too. Not only matters the process of creating and constructing 

artefacts, but so does also the presentation of the end product. Preschoolers are aware 

that they can create something and are proud of it. They have a need for appreciation 

and recognition (Wyeth, 2006) as well as possession of the creative artefact (Gesell, 

1940).  

Fourthly, children like a sense of control (Barendregt & M. Bekker, 2005; Druin, 

2008; Druin et al., 1998; Gopnik, Kuhl, & Meltzoff, 2001; Kannetis & Potamianos, 2009). 

Like adults, children have an innate psychological need to feel competent and 

autonomous (Ryan & Deci, 2000). This may explain the popularity of game portals that 

give access to a wide variety in play styles, strategies and play types for every type of 

game player. In order to give children a sense of control, they should not only be able to 

make their own choices but also have the right capabilities to do so (Deen & Korsman, 

2010, pp. 57-58). In this context, Csikszentmihalyi’s theory of flow is worth mentioning 

(Csikszentmihalyi, 2002). Flow theory deals with the fact that, in order to be truly 

challenging, an activity or task needs to address the right skill level. If the task is too 

easy, it becomes boring; if it is too hard, it becomes frustrating. If the challenge is tuned 

right, however, activities become so rewarding that they are done just for the sake of 

doing it (Malone, 1982). This may explain the popularity of casual games among 

preschoolers. Casual games allow for scaffolding by incrementally offering new game 

play elements that correspond with the child’s cognitive abilities and social-cultural 

environment (Deen & Korsman, 2010, p. 57). Ermi and Mäyrä also group challenges and 

abilities together as important catalysts to provide children with engaging game 

experiences, labelling this user experience catalyst as ‘challenge-based immersion’ (Ermi 

& Mäyrä, 2005).  

Furthermore, children like collecting (Druin, 2008, p. 44). The collection of things 

begins at about three or four years (Herron & Sutton, 1971, p. 55). It can take many 

forms in digital media experiences, ranging from collecting items in a game, upgrading an 

avatar with special clothes, hairdo or attributes, to collecting various multimodal 

merchandising materials both digitally and in ‘real life’.  

Finally, children like social play activities (Deen & Korsman, 2010, p. 58). Children 

have an innate psychological need for relatedness which when satisfied yields enhanced 

self-motivation (Ryan & Deci, 2000). Currently, technologies for young children do not 

allow the same social interactivity as media that is developed for an older target group 

because of privacy or cognitive developmental issues.  
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That is why the connectedness should not be limited to the relatedness with human 

beings. Indeed, technologies for children should not only allow for social connections 

(Yarosh & Markopoulos, 2010), but also for emotional connections as preschoolers do 

not only make personal connections with other children, but also with play materials 

(Wyeth, 2006) or imaginary friends (Gesell, 1940; Herron & Sutton, 1971).  

In sum, literature review has revealed six important catalysts for children’s 

favourable user experiences: 1) stories and fantasy, 2) sensory curiosity, 3) creativity, 4) 

control and challenge, 5) opportunities to collect and 6) sociality. It goes without saying 

that in order to design new methods for preschoolers, creating empathy with the target 

group is of crucial importance. Hence, we needed to see with our own eyes what the 

user experience catalysts actually mean in preschoolers’ real life activities. It explains 

why an exploratory study was performed to verify, refine or complement the data 

obtained from literature. It would help us better understand preschoolers, their play 

activities and play environment. Indeed, by reading literature alone, we would not get that 

‘feeling’ of what it means working with young children.  

 

 

1.3.2 Exploratory research  
 

In the following paragraphs, we report on an exploratory research project aimed at the 

verification of the user experience catalysts as well as familiarization with our young 

population of interest and their favoured play activities. Qualitative observations are often 

performed for studying people’s experiences (Kvale, 1996, p. 105). They are useful to 

gain insight into the construct under investigation and form a basis to frame research 

(Silverman, 2001, p. 11).  

In this manuscript, we opted for the qualitative, ethnographical approach of using 

‘cultural probes’ which are artefacts allowing for indirect observations (see also 

paragraph 3.3.2.1). Cultural probes belong to the category of ‘projective techniques’ 

which are based on the principle that people’s behaviour and their fantasy in the form of 

associations, wishes and identifications, reveal or express their personality (D. H. 

Russell, 1956, p. 219). These projective techniques rely upon unstructured materials that 

are presented to the individual, such as for instance a sentence that the child must finish, 

a picture that must be interpreted and a scene that can be painted (D. H. Russell, 1956, 

p. 219). Cultural probes foresee such a playful and relatively unobtrusive approach to 

enter children’s world (Banister & Booth, 2005). Cultural probes also lead to rich insights 

into the experiences of the child which are often hard to express in words (D. H. Russell, 

1956, p. 219; Silverman, 2001). 
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Paragraph 1.3.2.1 explains the exploratory study’s methodology, including the 

cultural probe artefacts and the methodological process. The results are discussed in 

paragraph 1.3.2.2. The latter paragraph also compares the results obtained in cultural 

probing with the results of our literature study.  

 

 

1.3.2.1 Methodology 
 

In the following paragraphs, we discuss respectively the participants of our cultural 

probing study, the procedure, the probe packages and the data analysis.  

 
Participants 
 

Eight five year old preschoolers participated in the study. In making our selection, we 

strived towards a variation in family composition, recruiting boys and girls, families 

containing up to three sibling and children from ‘complete’ and divorced families. All 

families belonged to the middle and higher socio-economic ranges; they were all living in 

or in the neighbourhood of Leuven, a relatively small city in Belgium. By no means is this 

sample representative for all preschoolers. We focused on five-year-olds, - the older 

segment of our target group- since the majority of studies summarized in the literature 

overview referred to this oldest group of preschoolers.  

 

Procedure 
 

During one week, we visited our test participants twice at home. One researcher was 

involved in each visit. The data collection was conceived as an iterative process of three 

rounds. An impression of the child and his/her environment was made during the first 

visit. During that visit, the aim of the project was explained and the probe package was 

handed over to the child. 

At the end of the week, the researcher collected the probes and conducted an 

observation and semi-structured interview with the child. In this second round of data 

gathering, the researcher tried to participate in some fun activities of the child. 
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At the end of the interview and observations, the researcher encouraged the child to 

appear in a fictive television show and asked him/her to tell about the most favourite 

activities on ‘The TV Fun Show’. The cover story for this activity was that preschoolers 

could act in a television show, and that the researcher would be filming it with the child 

featuring as the star. Picture 2 shows how a boy imitates his father who is a passionate 

motor driver. He is sitting on a bike, wearing a motor helm and gloves, and making the 

noise of a starting motor. The wooden frame in front of him represents the ‘television 

screen’.  

The third round of data gathering was one with the child’s parent(s). An interview 

with the parent(s) was conducted to gain additional information on the fun activities and 

the parental attitude and influence towards these activities.  

 
Probe package 
 
The probe package that was handed over to the child and his/her parents contained a 

‘Fun book’ consisting of an informational logbook and inspirational activities. 

Furthermore, the probe package also contained a disposable camera and a badge that 

the child could wear as the star in the fictive television show.  

The informational logbook pages in the Fun Book can be categorized as a kind of 

diary data gathering technique. For each day, a matrix was reserved with nine rows in 

which children -with support of their parents- could list the enjoyable activities of the day. 

Children were encouraged to list at least three activities a day. Picture 3 and Picture 4 

represent two examples of diary pages with at least three activities.  

 

Picture 2: TV fun show: boy imitates his father who is a 

passionate motor driver. 



21 

 

Each column represents a behavioural component of the activities children liked 

that day. The first column was reserved for the action, referring to the activity they liked. 

In the second column, the target could be given. The targets involved in the activities 

were not limited to digital media options, but could encompass all kinds of leisure 

activities. In the fourth and last column, the context and time elements were specified. 

Additionally, children were also encouraged to take pictures of things they liked.  

 

 

Picture 3: Example of the informational diary in which children could 

list up their most favourite activities of the day, the materials used for 

those activities, the people involved, the timing, a corresponding rating 

and a check whether pictures were taken with a disposable camera or 

not. 
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Picture 4: Example of a completed ‘Fun Book’ page. 

  

For instance, Picture 5 shows a picture taken by a mother of her child experimenting with 

a touch interaction-based lamp. It also depicts the interactive doll that she likes to play 

with. For each child, a sticker was glued on the disposable camera with boxes referring 

to the corresponding colour of the daily pages of the Fun-book. On that sticker, families 

could ‘tick-off’ the coloured cell as a reminder that at least one photograph was taken that 

day.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 5: Picture taken by a disposable camera: girl shows her fascination 

for a lamp that can be switched off or on by touching the lamp’s foot, and 

for the doll that can make nice sounds and visuals. 
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We added one column (the third one) to gather information on the sociality of the activity. 

In our literature study, we found that sociality was an important catalyst for children’s 

enjoyable experiences (see paragraph 1.3.1). Children were given stickers that they 

could place in the cells of the third column. The stickers represented different group 

sizes, to give an idea of whether it concerned a single, small or large group activity. 

These stickers were important; not only to inform us about the activity, but also to ensure 

that the child would be engaged in the activity. As our target group cannot read or write 

and thus relied heavily on their parents to fill in the diary, we assumed that they would 

lose interest soon. The stickers were then designed to make children more engaged in 

the diary activity. The same goes for the stickers that could be placed in the fifth column 

(see Picture 3).  

These stickers were inspired by the faces used by Read (2008) to measure 

comparative fun (Read, 2008; Read, MacFarlane, & Casey, 2002). More particularly, the 

fifth column was designed to measure comparative fun through a ranking of the activities. 

In particular, children were asked to list up their top three of favourite activities each day. 

We did not ask to rank more activities as preschoolers can only simultaneously consider 

three to four alternatives (Slater & Bremner, 2003, p. 364). 

 

 
 
 

In addition to the diary pages, the Fun Book also consisted of an inspirational activity 

page for each day of the week. Unlike the diary pages, the activity tasks were not meant 

to be informative in the strict sense. They were rather conceived as a means to 

empathize with the preschoolers or as input to the interview afterwards. Some 

empathising activities were inspired by Wyeth’s ethnographic work with preschoolers 

Picture 6: “Upside down” drawing. 
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(Wyeth, 2006). Other stimulating tasks were added to ensure that we could keep the 

child’s interest in and enthusiasm for the cultural probe package. The activities were the 

following (not mentioning the small instructions that were added for the parents): 

- Draw a picture of yourself 

- Place this post it on somebody or something you really like 

- Where do you play most often? Make an ‘upside down’ drawing of your 

favourite place to play (Picture 6) 

- Please go outside. Take this pocket with you and fill it with something you like 

- Blow out this candle and make a secret wish 

- You will have a visit from a kind monster. Create this monster with modelling 

clay 

- Here you can tell your funniest joke  

 

In a debriefing interview, the child’s cultural probe packages were discussed. In order to 

avoid placing adult interpretation on the child’s work, we performed an interview with the 

child and discussed their artefacts, often in an active way. This interview was semi-

structured in order to guarantee a free-flowing conversation. In general, the interview was 

focused on a discussion of the collected probe packages. In the conversation, the 

researcher tried to ensure children’s feelings of ownership about their artefacts so that 

they could speak freely about their experiences, not feeling the pressure to answer in a 

way that they might think is properly towards adults. Although we aimed at letting 

children talk about their artefacts and experiences as independently as possible, we 

often felt the need to use prompts to keep the interview alive and focused.  

 
Data analysis 
 
Although exploratory in nature and small-sampled, our cultural probe project resulted in 

useful data to discover our field and to get used to dealing with young children. In this 

process, the preceding literature review gave us a lens through which we could analyse 

our data. From that perspective, our data analysis process was rather deductive because 

we had some assumptions about children’s likes and dislikes in mind that we wanted to 

verify. Since the data analysis process took place over a period of several weeks 

(starting from literature review, first observation of the child to the artefacts discussion at 

the end of the probing session and the final discussions with another expert researcher), 

we built in sufficient time to reflect on children’s experiences as a whole, and possibly 

detect patterns. 
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In sum, the analysis process was one of self-analysis by the child, supplemented 

by deductive data interpretations and discussions between researchers, as was 

suggested by Banister and Booth (Banister & Booth, 2005).  

 

 

1.3.2.2 Results 

 

All participants who started with the research project also finished it. In general, the five-

year-olds were enthusiastic about the probe package. The young participants adored the 

inspirational activities; they liked helping their parents fill-in the information pages of the 

Fun Book. They were eager to show and tell about their fun activities in the presence of a 

researcher. On average, children (and parents) entered four to five fun activities in the 

Fun (log) book. Many children even listed filling in the Fun Book and performing the fun 

activities in their top three of favourite activities of the day.  

Although the probe packages gave clear indications about preschoolers’ lives and 

experiences in a non-intrusive manner, we are very aware that they did not represent the 

‘objective reality’. The activities mentioned in the Fun Book were highly dependent on 

what the child remembered last, what the parent wanted to fill in or what the thematic 

context of the research period was (for instance school versus holidays, topical matters 

such as the birth of a new animal in the local zoo or the coming of St Nicholas).  

In any case, the probe packages were successful in that they stimulated 

children’s thoughts about their everyday life and facilitated their ability to talk about these 

experiences. Many other researchers have had similar experiences and reported on the 

successful use of visual stimuli as an icebreaker in research projects, facilitating rapport-

building between researcher and child, making children feel more comfortable and more 

able to express feelings, thoughts and opinions. The visual stimuli provide a non-

threatening alternative to the limitations of language for description (Banister et al., 2005, 

p. 168; Holliday et al., 2009, p. 252). In our study, some children were very extravert and 

explained their probing activities in great detail during the interview. Other children relied 

heavily on show-and-tell to explain their liking or disliking for certain activities. For one 

child, these two interview styles did not work. During the interview and show-and-tell 

conversation, he only showed things with almost no verbal comments. However, this 

child did reach his most enthusiastic moment during the TV Fun Show moment. 

The results of our data analysis showed great overlap with the catalysts of 

children’s fun as they arose from literature.  
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First of all, the results of this project confirmed that stories and fantasy are 

important aspects in preschoolers’ life, evidenced through reported activities as theatre at 

school, reading from a book, being read to in bed, dressing up like a princess, pretending 

to be a fireman or welcoming St Nicholas in class. The engaged play-and-tell interviews 

and the TV Fun show provided other indicators of their fantasy immersive play. For 

instance, one child put a post-it on her favourite book that she was read from every 

evening. Another girl mentioned as secret wish that she would love to become a mom 

later. Her parents explained this wish and told us that their child is often involved in 

pretend play activities where she takes the role of being a mother.  

Secondly, our results also confirmed that many sensory experiences are enjoyed, 

such as tickling, massaging, watching colour patterns, taking a bath, and making strange 

noises. All children mentioned at least once eating a favourite dish or dessert in their top 

three of fun activities. The reported activities of the Fun Book indicated other examples. 

For instance, the inspirational activity with the pocket that had to be filled with something 

nice revealed that one child liked sand just “because it feels so good”. Furthermore, one 

photograph showed another girl’s fascination for a light that reacted upon sensory input.  

Additionally, unlike the literature findings, we encountered many activities that contained 

body movements too, such as jumping, cycling and running very fast. Our exploratory 

results suggested that sensory stimulation in all its forms is important and considered fun 

for our preschoolers. The reason why literature pays so little attention to the importance 

of physical sensations for digital media experiences may stem from the fact that few 

digital media experiences encompass bodily movements. Motion-based play is indeed 

only a recent type of game play, adopted at a larger scale by society since the advent of 

the Nintendo Wii gaming platform. We assume that in the future, more studies will report 

on the aspects of motion-based play that are valued by young children.  

Thirdly, both literature and the results of our exploratory project revealed the 

importance of creativity. Creative activities were enjoyed because of the expressiveness 

as well as the construction of something that could be shown to others. Even though our 

five-year-olds could not yet write, many of them insisted on and succeeded in writing 

down their names next to their drawings, as a means to claim ownership. Our child 

participants were proud to present us their self-portrait. One child wanted to show her 

dancing, and performed a real dancing show during the TV Fun Show. Parents confirmed 

us that their child enjoyed the creative activities of the Fun Book a lot: they liked drawing 

the self-portrait, creating the ‘upside-down’ drawing, or modelling the nice monster. One 

child insisted on adding a drawing to the funny joke, even though this task was not 

explicitly asked for in the Fun Book.  
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Control and challenge were a more difficult category to investigate by means of 

the cultural probing method. However, some activities confirmed the importance of this 

fun catalyst. One family reported on many board game activities. The post-interview and 

photographs revealed that especially the challenge and sociality of playing these board 

games were appreciated. During the interview, children proudly announced having 

beaten their father in the game. Another child was so happy having learned the “dolphin 

stroke” during swimming class, that he reported it as the most fun activity of the week 

during the Fun Show. Other evidences of control and challenge were found in the liking 

of performing (cognitive) tasks in periodicals for preschoolers (e.g. Doremi periodical) or 

playing “letter games”.  

The importance of collecting items was not directly evidenced through the Fun 

Book or fun activities. Nevertheless, during the engaged interview, the researcher was 

often invited in the room where the child plays most. In a subtle way, the researcher 

could then probe the child to explain the objects indicative of a collection. During these 

show-and-tell interviews, it became clear that collections are mostly commercial, for 

instance geared to central characters of popular series or movies from television or DVD 

(e.g. Winx Club, Dora, K3, Barbie). The cross-mediality of collecting items and the 

importance of central characters was already put forward by Druin and her colleagues 

(Druin, 2008).  

Sociality is the last user experience catalyst from literature which relevance has 

been confirmed in our exploratory research. Preschoolers liked the class activities, and 

playing with siblings and peers or other family members. Only a minority of the top three 

activities implied single play. Like the literature findings, our project’s findings showed 

that sociality often implied affection too. Indeed, our child participants enjoyed the love 

and undivided attention of their parents or grandparents. Expressions indicating the liking 

of affection were for instance: “Today, my mum cuddled up to me in bed to chat a little 

bit”, or “It was so cool horsing around with my brothers in the coach”. The photographs 

taken by the latter family showed many moments in which father and sons where horsing 

around, in the coach, on the floor or in bed. Being read to was not only enjoyed because 

of the narrative of the story, but also because of the reserved time of having an intimate 

moment with parents.  

In sum, a comparison with the findings from literature revealed great overlap.  

The importance of the following six factors for enjoyable activities and user experiences 

were confirmed in both literature and through our exploratory research: 1/stories and 

fantasy, 2/ sensory curiosity, 3/ creativity, 4/control and challenge, 5/ opportunities to 

collect and 6/ sociality. 
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In children’s play, one or more catalysts may be contributing to an enjoyable 

experience. The broad empirical focus on all play and fun activities revealed one subtle 

difference in the importance of motion-based play. Although even simple repetitive motor 

movement can be considered the earliest form of play (Berk, 1999), we did not yet find 

any literature suggesting the importance of motor movement in digital user experiences. 

The advent and success of motion-based play gaming is a recent phenomenon (A. 

Bryant, Akerman, & Dell, 2008). Hence, we expect that more literature will follow soon on 

this topic. 

Insight in the main catalysts of children’s enjoyable user experiences is helpful in 

making methodological decisions. For instance, it can inspire the definition of user 

experience evaluation items in the construction of questionnaires or help in interpreting 

the qualitative results obtained in an interview with children. However, at this moment it is 

still unclear how these user experience catalysts relate to each other and what weight 

each catalyst has in the child’s user experience judgement. Moreover, these catalysts do 

not provide a higher-level theoretical framework that approaches user experience from a 

broader perspective. In the following paragraphs, a theoretical framework will be 

introduced that will guide our user experience research and in particular our 

methodological approach to evaluate it.  
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2. Theoretical framework 

 

In the discussion on children’s user experience catalysts, we are still missing a higher-

level theoretical framework that explains the relation between preschoolers’ 

characteristics and their behaviour (digital media interaction) as well as with the specific 

characteristics of the media object itself. To define a research focus, choose methods or 

analyse and interpret user experience data obtained from children, a theoretical 

grounding to direct the lens, to filter and focus is needed. 

At the time of this writing, the Human-Computer Interaction community still lacked 

an appropriate framework that focused on children’s media interactions from a user 

experience research perspective. Recently, Lemay and Maheux-Lessard (2010) 

promoted an attitude approach to research children’s game experiences. We are 

convinced that an attitude research perspective on children’s user experiences is not 

only useful to media objects. The established theories regarding attitude research have 

been researched for years, and proved applicable to research a wide variety of events, 

activities or objects, including the interaction with technologies.  

Although attitude theories have mainly been designed to research adults’ 

perceptions, they resulted in interesting frameworks and methodological approaches that 

can guide research practices with children as well, from the definition of a research 

design to the analysis and presentation of the data. The results will be different; and 

although we definitely acknowledge that the attitudes of adults are different from 

children’s attitudes, we believe that the process to research their user experience 

perceptions can be inspired by one and the same framework. Contrary to our list of user 

experience catalysts, attitude theories do not directly reveal concrete user characteristics 

and needs or design models, instead, they are only meaningful to rely on as a guide in 

our search for new methods and methodological approaches to evaluate user experience 

in preschoolers. In doing so, we are faced with the challenge to translate the typical 

adult-oriented attitude research insights into knowledge that is applicable to the field of 

Child-Computer Interaction. 

In the following paragraphs, we will first review important attitude theories as they 

have been conceptualized for an adult target group in other disciplines than Human-

Computer Interaction (Expectancy-Value, paragraph 2.1; Means-End, paragraph 2.2, and 

Reasoned Action theory, paragraph 2.3). Then, we make the ‘translation’ of the attitude 

conceptualisation and approach to the user experience concept.  
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Indeed, in paragraph 2.4, the similarities and differences are discussed to arrive at an 

attitude inspired operational definition of user experience.  

Furthermore, we discuss which lessons we can learn from the typical 

methodological approaches that were put forward to measure attitudes (paragraph 3.2). 

As our research aim is specified towards user experience evaluations with preschoolers, 

questioning which methodological approaches are appropriate and child-friendly, we had 

to review the most important child-oriented evaluation methods too (paragraph 3.3). 

Finally, we integrate the tips from attitude research practices with the requirements for 

research with children that were stipulated within the Child-Computer Interaction 

community (paragraph 3.4). By doing so, the first step towards a new methodological 

research design is defined for the evaluation of preschoolers’ user experiences with 

middle and late designed prototypes. 

 

 

2.1 Expectancy-Value theory 

 

In the introduction of our manuscript, we pointed towards a lack of media experience 

studies with children, as opposed to the majority of studies that report on children’s 

media access or use. Overall, few studies aim at deeply understanding children’s media 

experiences. In this manuscript, we motivate that user experience researchers should not 

only focus on overall user experiences, telling whether and how much children liked 

certain media, but also on the concrete attributes of these particular media (interactions) 

that are valued as instrumental to result in desirable consequences. This requires a 

theoretical approach that has not yet been introduced in the Child-Computer Interaction 

community. On the contrary, within attitude research, the Expectancy-Value theory has 

been devised to explain why product liking should be researched both at the direct 

attitude and concrete product attribute level. Consequently, the Expectancy-Value theory 

is providing us with a framework that explains the relation between people’s attitudes 

towards product (use) on the one hand and the product’s characteristics or outcomes on 

the other hand. Although this theory does not stipulate how this relation is characterized 

for children, it nevertheless sets an important lens in our user experience research, 

preventing us to uncouple the users’ perception from the object’s characteristics2

                                                
2 See also Vanden Abeele & Zaman, 2008 and Zaman & Vanden Abeele, 2007 for more information on Expectancy-Value 

theory for user experience research. In these papers, Expectancy-Value theory is compared to and combined with the 
Uses & Gratifications (U&G) paradigm to arrive at a ‘likeability framework’ for the design and evaluation of interactive 
(home) media applications for preschoolers. Although the U&G framework is definitely relevant, this manuscript will 
focus on the Reasoned Action framework because it provides a broader framework for the analysis and development of 
a new methodology to evaluate preschoolers’ opinions towards the interaction with digital media (see paragraph 

.  

2.3).  
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The Expectancy-Value (EV) theory has first been introduced by Fishbein (and 

Ajzen) in the sixties (Fishbein, 1963; Fishbein & Ajzen, 1974; 1975) and adopted and 

refined by many scholars and disciplines in later years. It has become one of the most 

popular models to understand and analyse attitude formation and structure (Fishbein & 

Ajzen, 2010, p. 97). The Expectancy-Value approach assumes that “the consumer's 

choice among alternative products is based on a comparison of products in a choice set 

with regard to attributes, which the individual consumer believes (a) to be instrumental to 

need satisfaction, and (b) to discriminate between the products in question” (Bech-

Larsen & N. Nielsen, 1999, p. 318). Expectancy-Value theory is based on the premise 

that all human behaviour (including media use) is shaped by behavioural intentions or 

attitudes and that these attitudes are shaped by the expectations (beliefs) one holds 

about an object as compared to another object. 

 
Figure 2: The Expectancy-Value function to measure attitudes (Fishbein & Ajzen, 1974). 

 

As seen in the formal expression of Fishbein and Ajzen (see Figure 2), the attitude 

towards an object ‘o’ (Ao) is a function of a belief about the object’s attributes (bi) and the 

evaluation of an attribute (ei) (Fishbein & Ajzen, 1974). Expectancy-Value theory 

specifies that users learn to choose an object because they expect (believe) that the 

object contains attributes that are instrumental to achieving desired consequences. The 

expectancies or beliefs about the product attributes can be learned and modified through 

direct experience, but might also be the result of communication (e.g. interaction with 

family or friends) and/or processes of induction and deduction (e.g. via sources as formal 

education or media) (Fishbein & Ajzen, 2010, p. 20; Palmgreen & Rayburn, 1985).  

To illustrate this theory, we might think of a boy who asks his parents to buy a 

computer game of Sesame Street (i.e. object, ‘o’), because he believes that he will like it 

(positive Ao). Although the child has never played this computer game before, he 

nevertheless expects the game to be fun because of the central characters (i.e. belief 

associated with a certain game attribute, ‘bi’). Through previous experiences of watching 

the Sesame Street on television, the child learned that their activities are always fun and 

exciting (i.e. positive evaluation of game attribute, ‘ei’). Contrary to this example, though, 

in real life, attitudes are mostly determined by a set of beliefs and evaluations of 

attributes.  
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In sum, the Expectancy-Value framework provides us with an inspiring 

perspective on people’s opinions towards technology use, because it stresses the 

importance of understanding the relevant attributes (and evaluations towards attributes) 

that are linked to the attitude towards using a product. Nevertheless, Expectancy-Value 

does not suggest a concrete technique for attribute elicitations. In contrast, Means-End 

theory, which shares the same perspective as Expectancy-Value, puts forward relevant 

interview techniques to question individuals about their salient beliefs regarding the 

interaction with a product. In the following paragraphs, the aim of the Means-End 

approach will be explained as twofold: identifying someone’s salient product attributes as 

well as the reasons why –in terms of consequences/values- these attributes are so 

important. 

 

 

2.2 Means-End Chain concept 
 

The Means-End approach is an umbrella term that refers to techniques used for 

interviewing individuals about their product choices and data analysis focused at the 

interpretation of their responses in terms of links between outcomes (Reynolds & Olson, 

2001, p. 3). Its perspective parallels Expectancy-Value (Grunert & Bechlarsen, 2005; 

Jonathan Gutman, 1982; Reynolds & Jonathan Gutman, 1988). Both Means-end and 

Expectancy Value theory share the premise that people learn to choose a product 

because it contains attributes (‘the means’) that are instrumental to achieving the desired 

consequences and fulfilling values (‘the ends’) or minimizing undesirable consequences 

(Reynolds & Jonathan Gutman, 1988). The links between these elements form a chain. 

In other words, product choices and consumer behaviour are dependent on how people 

perceive certain product attributes as most likely to have certain desired consequences, 

which might also seem beneficial to their individual values.  

In making consumer choice, people thus do not only consider the attributes a 

product (interaction) has, but also the kind of benefits or risks associated with its 

outcomes. Sometimes, people may even consider the personal values the product could 

help them achieve (Reynolds & Olson, 2001, p. xi). Therefore, the common generic 

Means-End Chain (or ladder) consists of ‘attributes’ (A) > ‘consequences’ (C) and > 

‘values’ (V). In Figure 3, we show even a more advanced Means-End Chain that 

represents the subcategorizations that have been distinguished in links between 

attributes, consequences, and values. 
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Figure 3: A six-level model for Means-End Chains. 

 

Attributes (A) can refer to both the physical aspects of the product (CA) and its abstract 

properties (AA) (McManus, Standing, & Zanoli, 2009; Reynolds & Jonathan Gutman, 

2001). What Means-End research typifies is that it not only identifies which product 

attributes are salient and thus important, but that it also digs deeper to explain the 

reasons why these attributes are so important (Reynolds & Olson, 2001, p. 4). The 

reasons why are referred to as the attribute consequences (C) which can be positive, 

referring to things people like to achieve through product use; or negative, referring to 

consequences people want to avoid by using the product (Reynolds & Olson, 2001, p. 

10). Furthermore, the consequences can point out to rather tangible 

physiological/functional consequences (FC) or emotional, social, personal psychological 

consequences of the product use (PSC), whether positive or negative (McManus et al., 

2009; Reynolds & Jonathan Gutman, 2001; Reynolds & Olson, 2001, p. 10).  

For example, the Wii console’s remote control is a physical, tangible attribute 

(CA). When this control is perceived as ‘easy’ –or easier than a classic game input such 

as keyboard, then ‘easy’ concerns an abstract attribute (AA). Consequences of playing 

the game such as keeping fit can be categorized as functional consequences (FC), 

related to the direct results of using the product. When outcomes of playing the Wii are 

considered such as enhancing social play and interaction, then the consequences can be 

labelled as psycho-social (PSC). These psychological consequences are often difficult to 

distinguish from values. This is especially the case when instrumental values are 

considered such as courage, honesty or ethics. Typically, instrumental values are 

distinguished from another type of values, the ‘terminal values’, or the “preferred end-

states of existence” (Jonathan Gutman, 1982, p. 61). In our example, meaningful 

terminal values related to Wii use may be accomplishment, happiness or satisfaction.  
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Although the six-level model for Means-End Chains is interesting on a theoretical 

level, we will only rely on the A-C-V, three-level model because maintaining and defining 

the subcategorisation in empirical work is a difficult issue. Moreover, from a product 

design perspective, it does not matter how the attributes, consequences or values are 

exactly labelled. The clue is to understand product choices and find ways to improve the 

concrete product attributes to enhance favourable product outcomes.  

At this moment, it is not yet clear how the Means-End Chains will be filled in when 

the framework is adopted for children. To avoid confusion, we acknowledge having 

presented the Means-End Theory as it was designed to research adult’s attitudes. Later 

in this manuscript, we critically reflect on this framework and discuss its applicability to 

research a child population. The reason why the Means-End approach was instructive in 

our discussion on attitude frameworks is because it resulted in specific research 

practices. 

Indeed, as said before, the Means-End approach refers to various techniques to 

elicit the salient elements and more importantly the links of people’s Means-End Chains. 

These techniques are generally variations on direct inquiry, in which people are simply 

asked to tell which criteria they find important in making product choices. A typical 

question then reads as follows: “When you are choosing among A, B, and C, what 

factors do you consider in making your decision?” The preferred technique to reveal 

people’s Means-End Chains with respect to a certain product (use) is laddering.  

Laddering is a semi-structured, qualitative method that relies on one-on-one 

interviewing during which respondents are probed to describe which and why some 

criteria with respect to the product use are important to them (McManus et al., 2009, p. 6; 

Reynolds & Jonathan Gutman, 1988; Reynolds & Olson, 2001, pp. 11,21). We will 

discuss laddering in more detail in paragraph 3.2 and preschoolers’ ability to perform as 

laddering respondents in paragraph 4.  

In sum, from the Expectancy-Value and Means-End approach we must remember 

that in order to understand product choices and attitudes towards product (use), people’s 

beliefs and evaluations of salient product attributes are to be considered. This way, we 

get insight into the key product features that lead to favourable consequences, and 

ultimately link to the users’ personal values. From a designer perspective, and in the 

context of user-centred product design, these frameworks are valuable to understand 

what works and what does not work at a detailed product level. It gives insight in the key 

elements that should be focused on or even improved in realising favourable 

experiences, better than previous versions or competitive products. It gives a strong 

argument to hold on to since the choice of product features is motivated as instrumental 

to meeting someone’s desired product outcomes or needs.  
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2.3 Reasoned Action approach 
 

The discussion of the Means-End Chain concept does not provide insights into the 

relation between someone’s attitude and behaviour (i.e. actual product use) and the 

impact of other factors on belief formation or modification. Consequently, in order to 

understand the relation between attitudes and behaviour and frame attitudes in a broader 

context of product use, Fishbein and Ajzen’s Reasoned Action approach should be 

discussed (Fishbein & Ajzen, 2010). Their attitude framework is useful to understand 

social behaviour, predict attitudes or design for behavioural change intervention, and 

builds further upon the Expectancy Value model (Fishbein & Ajzen, 2010, pp. 263-269).  

The Reasoned Action Approach has been conceptualized by Fishbein and Ajzen 

as a result of a critical reflection on their own and others’ Expectancy-Value research 

findings and practice. This reflection led to the conclusion that the Expectancy-Value 

model does not sufficiently account for the impact of normative beliefs in the prediction of 

behaviour. The normative component should be placed at the same level as the attitude 

component in the processes underlying all human social behaviour. Moreover, in the 

Expectancy-Value model, Fishbein and Ajzen also missed a more prominent place of 

intentions for the prediction of behaviour. Therefore, the Reasoned Action Approach was 

conceived as a supplement to the Expectancy-Value theory, taking into account these 

missing components more explicitly (Fishbein & Ajzen, 2010, pp. 18, 397).  

In the following paragraphs, we elaborate upon the Reasoned Action approach in 

more detail. First, we explain the elements that constitute the Reasoned Action model 

(paragraph 2.3.1). Then, the Reasoned Action model is approached from a child-centred 

user experience perspective; the relative importance of each of its elements is critically 

discussed, resulting in a revision of the model (paragraph 2.3.2). Finally, the relation 

between attitudes and behaviour is more critically documented and in particular the issue 

of attitude-behaviour consistency (paragraph 2.3.3).  

 

 

2.3.1 Reasoned Action model 
 

In this paragraph, the Reasoned Action model is described and the similarities with 

Expectancy-Value theory addressed. Figure 4 schematically represents the Reasoned 

Action model.  
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Figure 4: The Reasoned Action model by Fishbein and Ajzen (2010): a simplified representation. 

 

Overall, the most prominent similarity between Reasoned Action and Expectancy-Value 

theory is found in the assumption that behavioural beliefs form an attitude towards a 

particular behaviour. These elements are referred to in Figure 4 by the two upper blocks, 

one for to the behavioural beliefs and another for attitude towards the behaviour. If 

people consider the consequences of a particular behaviour as mainly positive (positive 

behavioural beliefs), then they will automatically hold a positive attitude toward 

performing that behaviour. The opposite is also true, negative outcome expectancies 

develop negative evaluations of the behaviour in question (Fishbein & Ajzen, 2010, p. 

20). This view is omnipresent in both the Expectancy-Value and Reasoned Action 

approach. 

In both approaches, it is also presumed that beliefs about an object or behaviour 

are formed through the association of the object or behaviour with various 

characteristics, qualities, and attributes (Fishbein & Ajzen, 2010). Therefore, a belief is 

defined as: “the subjective probability that an object has a certain attribute” (Fishbein & 

Ajzen, 2010, p. 96). ‘Object’ and ‘attributes’ are to be understood as generic terms 

(Fishbein & Ajzen, 2010, p. 97), and thus can perfectly be applied to for instance a 

situation in which a child is believing that playing a particular game (the object) will be fun 

(the attribute).  

This kind of beliefs or product-attribute associations are learnt throughout one’s 

experiences, as a result of direct observation (observational beliefs), inference processes 

(inferential beliefs) or indirectly from other people or information sources (informational 

beliefs) (Fishbein & Ajzen, 2010, p. 222).  
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Both Reasoned Action and Expectancy-Value explain the construction of beliefs as 

continuously formed through prior experiences, direct observation or inference 

processes.  

Another important type of elements in the Reasoned Action model concern the 

background factors. In total, three types of background factors are discerned as 

potentially influencing the formation of beliefs: individual, social and information factors. 

The type of beliefs that are used to guide behaviour and its accessibility can differ from 

person to person or time to time. Many cultural, demographic and personal background 

factors can play a role. Insight in these factors can help to understand observed 

differences (Fishbein & Ajzen, 2010, p. 399).  

In addition to the behavioural beliefs and the background factors, the Reasoned 

Action model also distinguishes normative and control beliefs. Contrary to the 

Expectancy Value Theory, the Reasoned Action approach acknowledges the importance 

of normative and control beliefs in the formation of intentions and performance of 

behaviour.  

When evaluating behaviour, people may not only consider what it holds for them 

personally (behavioural beliefs), but also judge what important others have done, are 

doing or are likely to do (descriptive normative beliefs) or whether these important others 

would approve or disapprove the behaviour (injunctive normative beliefs). Together these 

normative beliefs produce a perceived ‘social pressure’ to perform or not perform a given 

behaviour, also referred to as the ‘perceived norm’ (Fishbein & Ajzen, 2010, pp. 20, 

130,151,398).  

Furthermore, people may have a positive attitude towards a particular behaviour, 

believe that others will approve this behaviour and believe that these important persons 

are inclined to engage in that behaviour as well, but at the same time still not actually 

intend to carry out the behaviour in question. Such a scenario can occur when people 

have a low perceived behavioural control, being convinced that personal or 

environmental factors will impede their attempts. In this context, Fishbein and Ajzen also 

refer to ‘perceived self-efficacy’, stressing the similarity with Bandura’s work (Bandura, 

1977; Fishbein & Ajzen, 2010, pp. 21,64,155,398). 

Contrary to the Expectancy-Value theory, the Reasoned Action approach goes 

further in approaching attitudes by explaining the relation between attitudes, intentions 

and behaviour. In general, the Reasoned Action model shows us that the three types of 

beliefs (behavioural, judgmental and control beliefs) should be taken together to consider 

respectively the following three determinant factors in the prediction and understanding of 

behavioural intention and behavioural performance: 1) attitudes toward the behaviour,   
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2) perceived norms, and 3) perceptions of control (see Figure 4) (Fishbein & Ajzen, 2010, 

p. 399).  

Regarding the construct of intentions, Fishbein and Ajzen perceive it as 

someone’s readiness (willingness, behavioural expectation and trying) to engage in a 

particular behaviour (Fishbein & Ajzen, 2010, p. 43). 

A last construct in the Reasoned Action model refers to the impact of actual 

control, both on the perception of it as well as on the probability that intentions can result 

in actual performance. Someone (realizing) lacking relevant skills and abilities or the 

presence of environmental constraints may inhibit the performance of behaviour, even 

when that person is holding a positive intention. In other words, people may lack actual 

control over performance of the behaviour (Fishbein & Ajzen, 2010, pp. 21, 398). 

Recapitulating the Reasoned Action model briefly, understanding behaviour 

requires insight into three factors regarding attitudinal, normative and control issues 

towards (the intention of) performing the behaviour in question. The Reasoned Action 

provides a broader perspective than Expectancy Value because it includes the 

moderating effect of normative and control aspects upon intentions towards behavioural 

performances.  

What Fishbein and Ajzen (2010) leave unspecified, however, is the relative weight 

of each of their constructs in the prediction and understanding of behaviour. The relative 

importance of the attitudinal, normative and control constructs vary depending on the 

behaviour or population considered. In the next paragraph, we will deal with this issue in 

more detail and suggest a reinterpretation of their framework in the light of our user 

experience research that is focused at preschoolers.  

 

 

2.3.2 Reasoned Action model revisited 
 

In this paragraph, we critically reflect on the relative importance of each element of the 

Reasoned Action model in the light of user experience research with children and 

suggest a reduced model.  

In the literature dealing with Reasoned Action-based research, it is remarkable 

that only a few studies report on the measurement of all factors of Fishbein and Ajzen’s 

model (Fishbein & Ajzen, 2010, p. 185). When their model is used -or better ‘extended’- 

for the analysis of behaviour in goal or choice domains (see also paragraph 3.2.1.2), 

modifications and refinements to the model are necessary (Sheppard, Hartwick, & 

Warshaw, 1988, p. 338).  
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Fishbein and Ajzen are very aware of the various interpretations and uses of their 

model, and confirm that not all aspects in their model are equally important in all 

situations. They advise making intuitive or theory-based predictions about the relative 

importance of the determinants of intentions and behaviour (Fishbein & Ajzen, 2010, p. 

190).  

For instance, ‘perceived behavioural control’ rarely moderates the effect of 

intentions on behaviour (Fishbein & Ajzen, 2010, p. 113). Perceived behavioural control 

especially accounts for little if any additional variance in the prediction of volitional 

behaviour (Fishbein & Ajzen, 2010, p. 66). In a user experience evaluation context, 

children are given full access and support to experience a product. Like usability testing, 

a briefing is crucial in which the child is assured that he or she cannot do anything wrong, 

and that it is only the product that is tested and may fail. In addition, the researcher also 

mentions that he is present to help, if needed. We assume that this research setting 

makes it very unlikely that child participants will perceive themselves as incapable to 

perform the behaviour in question or that they will see important obstacles that they have 

to overcome first. Nevertheless, we may not totally disregard the impact of perceived 

behavioural control. Even though children receive an encouraging briefing, there is still 

the possibility that the product may appear hard to use or play.  

The background factors are another construct which impact can be restricted. 

Although it is possible to define almost an unlimited set of background factors, these 

rarely correlate with someone’s individual behaviour (Fishbein & Ajzen, 2010, pp. 224, 

252, 400). In contrast, background factors are instructive in identifying behavioural 

differences across different segments of the population. Consequently, one should only 

consider those background factors that are expected to be of importance, impacting the 

way people experience a product interaction, and thus form different behaviour-relevant 

beliefs; in many domains these concern demographic characteristics (Fishbein & Ajzen, 

2010, p. 225). 

Finally, for the evaluation or prediction of leisure behaviour, attitudes are found 

the dominant factor in the Reasoned Action model. Fishbein and Ajzen contrast leisure 

behaviour (e.g. going to the movies) with behaviour that affects other people (e.g. 

teasing). For the latter category, a stronger influence of perceived norms is expected 

(Fishbein & Ajzen, 2010, p. 190). We are not totally convinced that it is a general rule that 

attitudes almost solely dominate the model for all leisure activities, as we would expect a 

higher impact of norms when adolescents consider for instance the behaviour of playing 

shooting games. However, as games designed for preschoolers only deal with ‘soft’ 

content, we tend to follow Fishbein and Ajzen’s assumption and predict a low impact of 

norms.  
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The relation between attitudes and behaviour is especially likely to be 

‘reasonable’ in the context of user experience evaluations. Attitude-behaviour 

consistency is most probable when attitudinal beliefs are strong. The attitude-behaviour 

relation is strengthened if measured right after direct experience with the product 

(Fishbein & Ajzen, 2010, p. 262), a practice that is common in product evaluation studies. 

In addition, direct experience does not only increase the attitude’s accessibility but also 

its temporal stability (Fishbein & Ajzen, 2010, p. 267).  

 

 
Figure 5: Revised Reasoned Action model for understanding volitional leisure behaviour. 

 

In sum, the prominent role of attitudes in the evaluation of volitional leisure activities in a 

choice and direct experience evaluation context is of utmost importance in our 

manuscript. The Reasoned Action framework points out to the key elements that should 

be focused on in the measurement and evaluation of children’s user experiences with 

digital media. A reduced theoretical framework is summarized in Figure 5. It focuses 

primarily on the attitudinal factors that are instructive in understanding product 

interactions based on direct experiences. In this model, the probability of attitude-

behaviour consistency is increased in the case of strong attitudinal beliefs. The relation 

between attitudes and behaviour is dealt with in more detail in the following paragraph.  
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2.3.3 Indicators of a ‘reasonable’ relation between attitudes and 
behaviour 

 

The reduced scope of the Reasoned Action model raises the question how we may 

conceive the relation between attitude and behaviour. Can we assume a causal relation? 

Does the Reasoned Action framework for instance suggest that a child with a favourable 

attitude towards playing a game will also effectively play it and enjoy this playing? In what 

follows, we summarize the elements that make a ‘reasonable’ or consistent relation 

between attitude and behaviour probable.  

At first sight, the term ‘reasoned’ in ‘Reasoned Action’ sounds a bit confusing as it 

may suggest that the framework presumes rational behaviour. However, that is definitely 

not the assumption Fishbein and Ajzen (2010) are making. Instead, Fishbein and Ajzen 

only assert that when people hold certain beliefs and intentions, their behaviour tends to 

follow in a reasonable, consistent and often automatic fashion from these behaviour-

relevant beliefs (Fishbein & Ajzen, 2010, pp. 24, 301, 398).  

In any case, Fishbein and Ajzen (2010) do not claim causality between attitude 

and behaviour (Fishbein & Ajzen, 2010, pp. 23,317,180). In contrast, Fishbein and Ajzen 

(2010) analyze the relation between attitudes and behaviour in terms of reasonability. 

Rather than discussing whether attitudes are per definition a determinant of behaviour or 

not, Fishbein and Ajzen (2010) suggest analysing the probability that a certain attitude 

will lead to a consistent, and thus reasonable, behaviour.  

In other words, attitudes can thus have a strong impact on behaviour, but whether 

this is the case is dependent on so many moderating factors that Fisbein and Ajzen do 

not want to speak of an a priori causal relation (Fishbein & Ajzen, 2010, p. 260). Some 

important and relevant moderating factors determining the probability of an actor carrying 

out reasonable actions, -that is actions consistent with his attitudes-, are among others 

attitude strength and the type of behaviour. 

It already intuitively feels true that strong attitudes are better predictors of 

behaviour than weak attitudes. In literature, a shared definition and measurement of 

attitude strength is lacking. Fishbein and Ajzen (2010) conceptualize attitude strength in 

a way that is generally agreed upon these days, encompassing “attitudinal extremity, 

such aspects as confidence in one’s attitude, involvement with the attitude object, direct 

ambivalence, the attitude’s accessibility in memory and its temporal stability” (Fishbein & 

Ajzen, 2010, pp. 260-261). This implies that for instance, an attitude characterized as 

highly ambivalent, incorporating both positive as well as negative beliefs towards 

performing the behaviour, will be a weaker attitude that is less likely to result in 

consistent actions.  
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When reporting on the impact of attitude strength on behaviour, we should also 

mention Fazio’s work because he gave one of the most sophisticated explanations of the 

underlying processes that make attitudes influence or guide deliberative behaviour 

(Fazio, 1990; Fishbein & Ajzen, 2010, p. 263). Shortly summarized, within Fazio’s MODE 

framework, it is presumed that the stronger the general attitude, -that is the stronger the 

association in memory between an object and its positive or negative evaluation-, the 

more automatically, spontaneously -and thus also faster- attitudinal responses can be 

activated, and the more likely it becomes that the attitude will guide deliberative 

behaviour in accordance with the value of the general attitude (Fazio, 1990; H. F. Russell 

& Williams, 1986). Crucial in Fazio’s framework is the insight that strong and thus highly 

accessible attitudes are more likely to result in an automatic biasing effect to behave in 

accordance with the attitude’s valence than weak attitudes. As a result, strong general 

attitudes are better predictors of deliberative behaviour than weak attitudes (Fishbein & 

Ajzen, 2010, p. 267). 

Another important indicator for attitude-behaviour consistency is the attitude’s 

temporal stability. Ajzen reports on a study he and his colleague conducted on attitudes 

towards video games (Doll & Ajzen, 1992 in Fishbein and Ajzen, 2010 p. 267). In that 

study, they found that direct experience with video games was superior to second-hand 

information in raising both the accessibility of attitudes toward playing those games and 

the temporal stability of the attitudes. Moreover, “the stronger attitude-behavior relation 

following direct as opposed to indirect experience could even be better explained by the 

greater stability of the attitudes than by their higher level of accessibility” (Fishbein & 

Ajzen, 2010, p. 267).  

Finally, in addition to attitude strength and temporal stability, the type of behaviour 

also impacts the probability of attitude-behaviour consistency. We should indeed recall 

that attitudes are most decisive –as opposed to norms and control- when directed at 

leisure behaviour such as playing a ‘soft’ game or watching television (Fishbein & Ajzen, 

2010, p. 190).  

In sum, we assume a reasonable relation between attitudes and behaviour when 

these attitudes are strong and when the behaviour is categorized as a leisure activity. In 

these conditions, attitudes constitute the most explanatory or predictive factor in the 

model that explains the (the intentions of) behaviour. Nevertheless, in the discussion of 

the relation between attitudes and behaviour, we should acknowledge that children vary 

tremendously in their attitude-behaviour consistency (D. H. Russell, 1956, p. 174), and 

consequently we will be careful in interpreting the relation between their opinions and 

actions. 
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Before we move on to a discussion of the user experience construct, we point out 

to the fact that we are very aware having intermingled the terms attitude, behaviour and 

user experience. We did not yet take a stance of whether we conceive user experience 

as the actual performance of interacting with a digital media or whether we approach it as 

an evaluative response to that interaction. In order to define these constructs, an 

elaboration of our theoretical framework proved indispensable first. Having this basis 

now, we can discuss the conceptualisation of user experience and attitudes more 

thoroughly.  

 

 

2.4 Parallel between attitude and user experience research 
 

In what follows, the similarities between attitude research and user experience research 

are dealt with to arrive at an operational definition of user experience, and a discussion of 

the methodological implications of our definition and framework. In particular, we will 

motivate why we frame our work on user experience from an Expectancy-Value and 

Reasoned Action perspective. Fishbein and Ajzen (2010) assert that their Reasoned 

Action framework can be utilized to understand any social behaviour (Fishbein & Ajzen, 

2010, pp. 17, 23). This is also confirmed in the meta-study of Sheppard and his 

colleagues (1988), concluding that “the Fishbein and Ajzen model has strong predictive 

utility, even when utilized to investigate situations and activities that do not fall within the 

boundary conditions originally specified for the model” (Sheppard et al., 1988, p. 338). 

Contrary to most Reasoned Action practices, though, we do not focus on the prediction 

of behaviour or the design of a plan for behavioural change. In this manuscript, the focus 

goes out to another particular application domain that the Reasoned Action approach has 

been defined for, specifically the understanding of social behaviour. As pointed out 

before, what has been missing in our theoretical discussion is a clear definition of our 

object of study. This turns out to be a difficult issue as the Human-Computer Interaction 

community is still struggling to agree upon a proper definition of what is exactly meant by 

this relatively new concept of ‘user experience’ (Bernhaupt, 2010; IJsselsteijn, Y. de Kort, 

Poels, Jurgelionis, & Bellotti, 2007). 

The definition of a proper user experience definition goes hand in hand with a 

discussion of appropriate methods to measure it (Hassenzahl & Tractinsky, 2006, pp. 91-

92). For the purposes of our work, we are adopting an operational conceptualisation of 

user experience that is similar to the evaluative attitude concept. Although we recognize 

that user experience refers to the complex and holistic behaviour of experiencing a 

product interaction, empirical constraints make us focus on the evaluations of that 
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experience, hereby turning the attention to the perceived consequences in terms of 

dimensions of fun, enjoyment, pleasure, liking, preference and the like. 

In the following paragraphs, we will first define the attitude concept from an 

Expectancy-Value and Reasoned Action perspective (paragraph 2.4.1). Then, we report 

on the most popular perspectives towards user experience conceptualisations 

(paragraph 2.4.2): Hassenzahl’s model of user experience (paragraph 2.4.2.1) as well as 

ISO’s user experience conceptualisation (paragraph 2.4.2.2). Finally, we compare the 

attitude construct with the judgmental user experience conceptualisation. As both 

conceptualisations share many similarities, user experience will be operationalized as a 

concrete attitude towards a specified behaviour, specifically the behaviour of interacting 

with a digital medium (paragraph 2.4.3).  

 

 

2.4.1 Operational definition of attitude 
 

The term attitude has been used in many ways with varying meanings. In general, most 

definitions of attitude “represent it as a readiness to respond and, therefore, as a 

directive influence on thinking” (D. H. Russell, 1956, p. 170). This holds true for the 

definition of attitude, as stipulated by the Expectancy-Value and Reasoned Action 

theorists:  

“ 
“the latent disposition or tendency to respond with some degree 

of favourableness or unfavorableness to a psychological object” 

(Fishbein & Ajzen, 2010, p. 76). 

 

Object is conceived as a generic term and can refer to “any discriminable aspect of an 

individual’s world” (Fishbein & Ajzen, 2010, p. 76). These objects can be very specific, 

such as a person, behaviour or situation, but also more general, such as ‘youth 

movement’ or ‘video games’ (D. H. Russell, 1956, p. 171). If the object in question 

concerns a behaviour, as it is the case for our work that is focused on user interactions 

with a digital medium, then it is advisable to focus on the underlying beliefs linked to the 

behaviour’s assumed consequences, in the context of our work, this implies product 

liking, fun or preferences. 
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Attitudes are characterized with a range of intensities. More particularly, attitudes 

may range from “(1) driving to directive; (2) general to specific; (3) intense to weak; (4) 

permanent to temporary; (5) highly emotional to relatively unemotional; (6) positive to 

negative; (7) public to private; (8) group to individual” (D. H. Russell, 1956, p. 171). Even 

though young children can have well-integrated, meaningful and highly developed 

attitudes (D. H. Russell, 1956), we have special interest in preschoolers’ private and 

individual attitudes towards the interaction with technologies that are rather specific as 

they only relate to the momentary experience of interacting with digital media in a 

particular context-of-use. Additionally, in the context of the evaluation of interactions with 

technologies, we expect these preschoolers’ attitudes to be temporal and rather weak as 

well.  

Rusell (1956) calls this special type of a relatively narrow and temporary attitude a 

‘set’. An example of a set can be a child’s attitude towards playing with the Bumba online 

PC game at home on a particular afternoon. Further, when the attitude is expressed in 

words (or rarely by other symbols), then Russell suggests talking about an ‘opinion’ (D. 

H. Russell, 1956, p. 171). 

As we will rely upon Fishbein and Ajzen’s definition of an attitude, it is important to 

discuss the two assumptions that underlie their definition. The first is its evaluative 

characteristic, and in particular its essential bipolar evaluative dimension, i.e. a 

dimension ranging from unfavourable to favourable responses (Fishbein & Ajzen, 2010, 

p. 125).  

Secondly, Fishbein and Ajzen (2010, p. 76) assert, as most contemporary attitude 

researchers do, that attitudes can be analysed by focusing on manifest responses as 

indicators of the latent construct. “There is a general agreement that a person’s attitude 

towards some object constitutes a predisposition on his part to respond to the object in a 

consistently favourable or unfavourable manner” (Fishbein & Ajzen, 1974, p. 59). 

Fishbein and Ajzen (2010, pp. 77, 82; 1974, p. 59) acknowledge that the attitude 

construct is more complex than their definition suggests, encompassing cognitive, 

affective and conative (behavioural) components as well. Nevertheless, they equally 

realize that multidimensional definitions tend to be unworkable, impeding the 

measurement of attitudes. Multidimensional definitions are often even redundant, for 

instance both cognitive and affective scales are evaluative in nature and likely to form a 

single internally consistent scale (Fishbein & Ajzen, 2010, p. 82).  

Discrepancies in attitude conceptualisations stem from the variety in research’s 

perspectives and aims. When being concerned with a theoretical discussion, then 

multidimensional conceptualisations of attitude are common.  
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However, when it comes to the concrete measurement of attitudes, then researchers 

tend to search for valid unidimensional measures. These unidimensional measures 

typically result in a single attitude score, indicating the respondent’s degree of 

favourableness or unfavourableness toward a given attitude object (Fishbein & Ajzen, 

2010, p. 77). Fishbein and Ajzen (2010) position themselves as empirical researchers 

who measure attitude as a unidimensional construct that is bipolar in nature.  

“ 
“To avoid confusion, we use the term attitude to refer to the 

evaluation of an object, concept, or behaviour along a dimension 

of favour or disfavour, good or bad, like or dislike” (Fishbein & 

Ajzen, 2010, p. 78). 

 

In line with Fishbein and Ajzen’s (2010) attitude conceptualisation, liking or disliking the 

interaction with a product is a response that reflects an attitude. Other examples would 

be the judgement of the product interaction and experience on dimensions as enjoyable-

unenjoyable, desirable-undesirable, good-bad or pleasant-unpleasant. An attitude is thus 

conceived as an evaluation. And as a result, it differs from somatic or arousal responses, 

often categorized under the label affect (Fishbein & Ajzen, 2010, p. 78). Attitudes differ 

from affect because attitudes are directed towards a defined object whereas affect refers 

to generalized mood states without a defined link to a particular object. The latter also 

includes qualitatively different emotions such as anger, fear or pride (Fishbein & Ajzen, 

2010, p. 126). Moreover, attitudes also differ from emotions. In comparison to emotions, 

attitudes are more learned, more variable from person to person - and thus more 

individual-, slightly more directive, and attitudes also have more knowledge attached to 

them than emotions (D. H. Russell, 1956, p. 172). 

In sum, we conclude that all individuals and even young children have meaningful 

and varying attitudes towards a wide range of objects that can be measured by the 

acceptance of an operational, unidimensional conceptualisation, defining attitude as a 

person’s evaluative, bipolar response to an object.  
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2.4.2 The user experience concept  
 

In the following paragraphs, we report upon the different perspectives towards the user 

experience concept. Where relevant, the similarities with the attitude concept are 

addressed.  

Literature review on the definition of user experience confronts us with a similar 

debate as was prominent in the discussion of the attitude concept. In user experience 

research, we equally encounter theoretical scholars who define user experience as a 

multidimensional construct as opposed to empirical researchers who tend to rely on 

unidimensional definitions. In addition to that, some empirical researchers focus on the 

user experience process (e.g. via observational or physiological measures) whereas 

others analyse the outcome or evaluation of the user experience (e.g. via self-report 

measures). 

Hassenzahl (2008) introduced a three-fold categorization of the current 

perspectives on the user experience construct and the measurement of it (Hassenzahl, 

2008, p. 288). In particular, he distinguishes the following three perspectives, a 

judgmental, normative and an experiential perspective.  

The judgmental approach is concerned with users’ judgments, studying how 

perceptions of beauty and user experience relate to product attributes. When considering 

Human-Computer Interactions, the primary focus goes out to the ‘human’. For instance, 

from this approach, researchers may conclude that the appreciation for the Apple iPhone 

has to do with its design that makes people feel belonging to the ‘Apple family’ which 

fulfils their need to seek identity and recognition. Judgmental researchers typically 

engage in the empirical measurement of user experience. To do so, they search for a 

valid and operational user experience definition or framework. From this perspective, 

Hassenzahl’s model of user experience is pioneering as he gave the first solid basis to 

approach the holistic and multidimensional concept of user experience in an empirical 

way (Hassenzahl, 2004a; 2004b; 2008). Like Hassenzahl, the International Organization 

for Standardization’s (ISO) also booked success and received great acceptance in the 

community for the suggestions on an operational definition of user experience 

(International Organization for Standardization, 2009; Law, Roto, Hassenzahl, A. 

Vermeeren, & J. Kort, 2009).  

Hassenzahl (2008) places the judgmental approach against two other important 

approaches towards user experience, hereby explaining and referring to many of the 

inconsistencies that exist in HCI research on the topics of user experience and beauty.  
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First, the judgmental approach is placed against the normative approach. The 

latter is primarily design-oriented, and focuses on the ‘computer’ rather than the ‘human’ 

when considering product interactions.  

Where the judgmental approach indirectly studies product attributes via user 

judgments, the normative approach is mainly concerned with finding the best materials 

and combination of product attributes to design something nice and beautiful, with no 

immediate link with the user. For instance, in the latter approach, researchers may aim at 

finding the best recipe for a successful mobile phone design, searching for e.g. the 

optimal weight and size, the nicest colour as product skin, considering touch screen 

interfaces versus button-based navigations and so on.  

Finally, the experiential approach takes a more all-embracing perspective towards 

users’ technological experiences. It defines user experience as both the process and the 

outcome of the product interaction. As for its temporality, user experience is considered a 

“feedback loop” in which past experiences affect future experiences (Dewey, 2005). 

Experiential researchers are thus in favour of a more holistic and experiential 

interpretation of user experience that typically exceeds the concrete subject (‘human’) – 

object (‘computer’) relation (‘interaction’) (Battarbee & Koskinen, 2008, p. 461; Dewey, 

2005; Dourish, 2001; Forlizzi & Battarbee, 2004; Hassenzahl & Tractinsky, 2006, p. 94; 

McCarthy & Wright, 2004; Wright, McCarthy, & Meekison, 2004). As for our iPhone 

example, this approach would consider the cultural, social and experiential dynamics that 

go along with the iPhone use. 

In sum, there are three important perspectives on user experience research, a 

judgmental, normative and an experiential one. As will be explained further, we 

categorize ourselves in the group of empirical, judgmental researchers because this 

approach gives most practical and empirical guidance in the definition and evaluation of 

user experience evaluation methods.  

In the following paragraphs, we will first elaborate upon Hassenzahl’s model of 

user experience and compare it with the attitude construct (paragraph 2.4.2.1). Then, we 

focus on the user experience approach of the International Standardization Organization 

(ISO) (paragraph 2.4.2.2). Both Hassenzahl and ISO’s work -as reported by Law et al. 

2009- are chosen because they are considered as the leading researchers for empirical 

user experience research (Koeffel et al., 2010, p. 240). 
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2.4.2.1 Hassenzahl’s model of user experience 
 

In what follows, Hassenzahl’s model of user experience is described. His empirical model 

of user experience is one of the most cited and best developed examples of user-centred 

thinking in the domain of Human-Computer Interaction. 

 

 
 
Figure 6: Hassenzahl’s model of user experience from a ‘user perspective’ (Hassenzahl, 2004, p.32). 

 

Figure 6 presents Hassenzahl’s model graphically. The idea behind this model refers to a 

user who is interacting with and thus experiencing a digital product, driven by 

expectancies, needs and desires. Parallel with attitude research, Hassenzahl’s approach 

is subjective as it deals with the product features in the way that they are perceived by 

the user (‘apparent product character’) and the ‘consequences’ the experience with the 

product holds for the user. As pointed out by attitude researchers, Hassenzahl 

acknowledges that the momentary feeling of interacting with a product or service is 

evaluated on good-bad dimensions (Hassenzahl, 2004b). Another parallel with attitude 

research is that both evaluations of the apparent product character and the 

consequences of the product experience are to be considered in order to predict the 

favourableness of products and product use in a specific context (Hassenzahl, 2004b). 

Hassenzahl also acknowledges the impact of situational factors such as the users’ 

demographics on the perception of the product interaction. 

Regarding the evaluations of the apparent product character, Hassenzahl 

(Hassenzahl, 2004a; 2008) categorizes the evaluative responses into two sets he finds 

especially relevant for evaluations of technology use. The first set reflects judgments of 

the product’s ‘beauty’, which is linked to the perceived product’s hedonic quality, and the 

second set concerns the product’s ‘goodness’, linked to perceived product’s pragmatic 

quality perceptions (Hassenzahl, 2004b, p. 34).  
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Pragmatic attributes are primarily instrumental and functional to the manipulation 

of the environment. The hedonic quality of products refers to functions as providing 

stimulation, communicating identity and provoking valued memories. For instance, an 

edutainment, online game world may be useful and supporting in efficiently and 

effectively educating preschoolers to use computer inputs such as keyboard and mouse, 

and to learn mathematic skills through the educational game activities (i.e. pragmatic 

quality). Moreover, this same online game world may also be evaluated positively 

because it evokes feelings of pleasure and challenge, realized by its ‘hedonic qualities’. 

This example shows that products can fulfil behavioural needs and impact individual’s 

psychological well-being as well (Hassenzahl, 2004b, pp. 34-35).  

Once people actually use the product in a particular situation, they will, apart from 

the construction of a perception of the features, also start to form a judgment of the 

consequences of this product experience. In this context, Hassenzahl (2004) 

distinguishes three consequences of product experiences. First, as said earlier, people 

tend to construct a (bipolar) judgment about the product’s appealingness and their 

experience with it, stating for instance that the product was “good” or “bad”. Secondly, 

the experience of a product may bring emotional consequences to the user such as 

feelings of pleasure or satisfaction. A third consequence refers to behavioural responses. 

Although not visualized in his model, Hassenzahl acknowledges that the perceived 

product experience can also impact the behaviour of the user. Users may for instance 

choose to spend more time with the product, or to use it again (Hassenzahl, 2004b, p. 

32).  

Recall that Fishbein and Ajzen (2010) also pointed out to the judgmental 

responses reflecting attitude valence such as enjoyable-unenjoyable, desirable-

undesirable, good-bad or pleasant-unpleasant. Contrary to Hassenzahl, Fishbein and 

Ajzen (2010) do not distinguish between judgments of appealingness, pleasure and 

satisfaction, as they consider these categories as evaluative in nature. Neither do 

Fishbein and Ajzen (2010) consider the conative or emotional levels of attitudes, as they 

rely on a unidimensional definition of attitude, contrasting it to affect.  

In sum, if we compare Hassenzahl’s user experience model to Fishbein and 

Ajzen’s attitude conceptualisation, the similarities are found in the focus on people’s 

(bipolar judgmental) responses to both the (constructed) object characteristics as well as 

the consequences of using the product. Discrepancies lie in the dimensionality of the 

object of study; Hassenzahl approaches user experience from a multidimensional 

perspective, which may explain his work did not result in the formulation of an operational 

definition. 

 



51 

 

2.4.2.2 ISO’s view on user experience  
 

The second attempt to approach user experience in a more empirical way is initialized by 

the International Standardization Organization (ISO). Unlike Hassenzahl, ISO (2009, p. 

3) stipulated a definition, considering user experience as  

“ 
“person’s perceptions and responses resulting from the use 

and/or anticipated use of a product, system or service” 

 

In the notes annexed to this definition, the ISO further explains that “user experience 

includes all the user’s emotions, beliefs, preferences, perceptions, physical and 

psychological responses that occur before, during and after use” (International 

Organization for Standardization, 2009, p. 3). ISO’s definition is similar to both 

Hassenzahl’s user experience concept and Fishbein and Ajzen’s attitude concept 

because user experience perceptions are considered a result of system performance, 

modified by the user’s prior experiences – or background in general- and formed in a 

particular context-of-use. Like Hassenzahl’s approach, ISO’s definition points out to the 

multidimensionality of user experiences, including judgmental, emotional and behavioural 

responses. ISO’s perspective on user experience is explained in an elaborated report on 

human-centred design. This report is clearly a practical guide in which it is not always 

clear where to draw the line between usability and user experience. Although ISO 

suggests following innovative processes and creative approaches to design for the user 

experience, the suggested user experience measures do not differ from usability 

measures (International Organization for Standardization, 2009, p. 7). Although ISO 

provides an extensive empirical attempt to guide user experience designers and 

evaluators, its report on user experience remains often ambiguous.  

In sum, ISO’s report provides the first concrete attempt to define a user 

experience definition. It shows many similarities with Hassenzahl’s model of user 

experience. Based on the definition alone, there is a good match between ISO’s user 

experience definition and the attitude’s concept. However, when considering the notes 

annexed to it, user experience is again broadened to a multidimensional concept, 

including expected, current and past experiences, as well as emotional, judgmental and 

behavioural responses. Although ISO’s report may guide the researcher in his user-

centred design process, it does at the same time raise many questions on how exactly 

user experience can empirically be evaluated and measured.  
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2.4.3 Definition: “the attitude towards interacting with a digital medium” 
 

The discussion of the user experience concept from an HCI perspective has brought to 

the fore its multidimensionality; user experience is considered a complex and holistic 

construct formed through many factors, ranging from temporal, background, contextual 

factors to product features and users’ needs, attitudes, judgments, emotions and 

behaviour. In attitude studies, researchers acknowledged a similar complexity when 

dealing with the attitude construct. To measure attitudes, a trade off is generally made 

between the complex theoretical conceptualisation and the concrete, operational 

measurement of it.  

Dealing with empirical user experience research, we are faced with a similar 

challenge. Since at the moment of this writing, literature was lacking a workable 

operational definition of user experience, we decided to rely on the attitude construct, as 

it shows many resemblances with the perspective on user experience as a judgmental 

evaluation (Hassenzahl, 2004b, p. 33). In this respect, we find Russell’s terminology 

relevant, as he defines relatively narrow and temporary attitudes as ‘sets’, and refers to 

an expressed attitude as an ‘opinion’ (D. H. Russell, 1956). Both Fishbein et al. (2010) 

and Sheppard (1988) showed evidence for the attitude model’s wide applicability, 

encouraging researchers from different fields to use it. In the field of Human-Computer 

Interaction, attitude research has recently been promoted to better characterize and 

understand play experiences of specific audiences like non-gamers, women or children 

(Lemay & Maheux-Lessard, 2010, p. 92).  

As we have to conceptualize user experience before we can move on to the 

construction of a methodological approach to measure it with children, the attitude 

concept was relied upon. It gives us a practical guide to hold on to in making 

methodological decisions, setting a focus towards the user experience evaluations as 

well. Consequently, to serve our empirical objectives, user experience is conceived as a 

specific type of opinion (or momentary ‘set’): 

“ 
“the attitude towards interacting with a digital medium.” 

 

For the definition of ‘digital media’ we follow Plowman and Stephen and refer to all 

interactive media such as games, interactive television, DVDs or even toys that simulate 

‘real technology’ (Plowman & Stephen, 2006, p. 3), because these media are suited for 
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preschool-aged children, relying little or not on text or keyboard input to steer the 

interaction (Stephen, McPake, Plowman, & Berch-Heyman, 2008, pp. 3, 100). 

Talking the perspective of user experiences as attitudes, we explicitly focus on 

user experience as evaluations rather than the actual behaviour. Recall that the central 

issue of this manuscript is all about finding the right methods for evaluating user 

experiences with young children. Our theoretical discussion showed that people’s 

evaluative responses to product use are a reflection of the momentary attitude towards 

previous or expected product interaction. In this manuscript, we aim at approaching 

attitudes at two levels. Our main research goal is aimed at the development of a research 

design that allows for evaluating direct user experience evaluations as well as revealing 

evaluative judgments with respect to certain product features (and their consequences).  

Not only attitude research has underlined the importance of getting insight at both 

levels of the attitude concept, it has also been acknowledged in the Human-Computer 

Interaction domain. For instance, Karapanos et al. (2009) placed user experience 

judgments based on attributes or product features against overall user experience 

judgments (Karapanos, Martens, & Hassenzahl, 2009). They explained that in some 

circumstances, people can judge products on product quality perceptions (e.g. novel, 

easy to use), focusing at product features or attributes. However, this judgment does not 

say anything yet about the overall judgment of the product. One user can evaluate the 

product as desirable because of its novelty whereas another user may evaluate that 

same product as undesirable because of the same product feature. In another situation, 

users may even draw on totally different product features to form their overall judgment 

(Karapanos et al., 2009). That is why it is important to complement the insights that 

reveal overall preferences with product-related information to understand these 

preferences.  

To clarify this, we stress that the lessons learnt from attitude research evolve 

around research practices and orientations. In particular, from attitude research, we 

learnt that it is meaningful to focus on user’s needs and characteristics as well as product 

outcomes in order to understand product liking. In other words, attitude research can 

guide us in interpreting children’s product liking in a broader perspective, not only 

focusing on the needs of the user, but also the specific product characteristics. 

Succeeding in making the bridge between the user and the product is crucial to conduct 

research in the field of Human-Computer Interaction.  

Additionally, the attitude perspective also provides us with even a broader 

interpretative framework by documenting the relation between people’s user experience 

evaluations (attitudes) and their actual product interactions (behaviour).  
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What the attitude theories not specify, though, is how their models can be filled in, and 

what the relative importance is of each of the elements in understanding children’s user 

experiences.  

In order to avoid confusion, it must also be said that in approaching user 

experience evaluations as attitude evaluations, we do not claim total equality of both 

concepts. For instance, one may wonder whether we can still consider the ‘responses to 

an object’ an attitude if the object concerns an innovative product that the user has never 

or rarely experienced before. Human-Computer Interaction research typically deals with 

new prototypes, artefacts, systems or services that are not yet adopted at a wide scale 

into society. Consequently, the Means-End Chains that are revealed in these contexts 

differ from the Means-End Chains that for instance consumer researchers find with 

respect to established products, and in their attitude formation, people cannot rely on 

similar previous experiences or on social networks of people with shared experiences. In 

these cases, individuals have to rely on assumptions or other relevant experiences to 

frame their opinion instead of actual user experiences within a real life context (P. S. 

Visser & Krosnick, 1998).  

Not to be forgotten, there is also a difference in what constitutes an attitude for 

adults as compared to the notion of attitudes for children. Although attitude research 

practices can guide our work in defining new methodological approaches to evaluate 

user experience, even if directed towards children, we should nevertheless underline that 

for this young population of interest, attitudes are not as stable as they are for 

adolescents or adults. In Russell’s (1956) words, children’s attitudes are likely to be ‘sets’ 

rather than stable or permanent opinions. During life span, people accumulate relevant 

experiences that form and modify stable attitudes (P. S. Visser & Krosnick, 1998). As 

preschoolers have little baggage to refer to, they are rather susceptible to attitude 

change (D. H. Russell, 1956, p. 171). Even if these children would have sufficient 

previous experiences that could reinforce existing attitudes or build new ones, then it 

would require too much cognitive effort to consider all interrelations among various 

attitudes and the applicability of overarching principles such as values (P. S. Visser & 

Krosnick, 1998). Moreover, children tend to consolidate existing attitudes when 

encountering positive instances, rather than weakening these by negative examples (D. 

H. Russell, 1956, p. 171). 

In sum, in our quest for a methodological approach to evaluate user experiences 

in children, we focus on measures that evaluate the attitudinal responses towards digital 

media interactions. We hereby acknowledge that the attitude framework is instructive in 

deciding on an operational definition, making methodological choices and setting a lens 

to evaluate the data. User experiences are hereby measured as specific attitudes 
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towards interacting with a digital medium. Hence the focus relies on evaluative 

responses to product interactions rather than the product interaction behaviour as such. 

This has important implications for the methods chosen in our research design. In the 

following paragraphs, the implications of our framework in the development of a new 

research design for the evaluation of products with preschoolers is dealt with in more 

detail.  
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3. Methodological discussion 

 

The following paragraphs are concerned with a discussion on the methodological 

approaches that are used to ask preschoolers about their opinions towards interacting 

with technologies. First of all, we reflect upon the methodological impact of the 

researchers’ perspective on the role of children in research, hereby questioning what the 

differences are in doing research with adults or children (paragraph 3.1). Then, we 

elaborate in more detail upon the methodological approaches that were put forward by 

the Reasoned Action and Expectancy Value framework (paragraph 3.2). Finally, we 

critically review the user experience methodological practices that are common within the 

Child-Computer Interaction community (paragraph 3.3) and compare these with attitude 

research practices (paragraph 3.4).  

 

 

3.1 Research with adults or children; what is the difference? 3

 

  

Each research project, independently of the participants’ ages, starts with a specification 

of the research object and purpose which leads to a certain motivated choice of method. 

Often, a choice of a particular theoretical framework goes hand in hand with a 

corresponding method (or methods, in the case of triangulation of data) (Greene & Hill, 

2005, p. 16). From a perspective of the ‘new sociology of childhood’, for instance, 

methods that involve children as ‘active’ subjects are preferred over methods that involve 

children as ‘passive’ objects. 

In selecting the right methods, one might wonder whether existing methods 

conceived for working with adults, can be used for working with children as well. In this 

context, three main approaches are to be considered (Punch, 2002, p. 322). Firstly, 

some researchers consider children as ‘essentially indistinguishable from adults’ (James, 

Jenks, & Prout, 1998, p. 31) and consequently use the same methods for adults and 

children. Secondly, there are researchers who consider children as totally different 

research participants than adults. The latter tend to favour ethnographic methods to 

understand the child’s world and views (Punch, 2002, p. 322). Thirdly, there are 

researchers who consider children as equal to adults but with different competencies 

(James et al., 1998, p. 189).  

                                                
3 See also Lobe, Simoes & Zaman, 2009. 
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Within this third, most recent approach, innovative and adapted methods and techniques 

are put forward that are based on children’s skills, such as for instance pictures and 

diaries, sentence completion, writing or drawings (Punch, 2002, pp. 322-323).  

When existing methods for adults are evaluated on their appropriateness for 

children or when they are judged for the necessity of child-friendly adaptations, three 

differences between adults and children have to be taken into account, related to the 

power hierarchies, participant’s competencies and vulnerability.  

First, there is an inherent asymmetry in power (status, control, knowledge) when 

adult researchers study child participants. In general, children are used to situations in 

which they have to obey to adults and agree with their opinions like, for instance, in 

school situations. This role pattern, which both adults as well as children are familiar with, 

may exacerbate social desirability biases, misleading questions or answers and also 

reinforce adult preconceptions of the child’s perceptions. Other dangers of this power 

imbalance might be occasioning anxiety or misunderstandings among children, invading 

children’s privacy or abusing their trust. Considerable attention in the methodological 

literature has been devoted to develop strategies to address this power issue. Most 

commonly, researchers favour two solutions. The first strategy is to employ multiple 

methods so that different insights and information can be triangulated to produce a 

rounded understanding of the child’s situation as regards the study focus or question. 

The second main strategy involves paying careful attention to the research encounter 

(Hill, 2005; Lobe, Simoes, & Zaman, 2009).  

Secondly, there are significant differences between adults and children in terms of 

competences and abilities. In general, children have less verbal competences to express 

and understand abstract ideas. Strategies to overcome these differences involve 

adapting language to that of the child, using checks, repletion and child-friendly jargon 

(Hill, 2005, p. 63). Nevertheless, there is no great difference between adults and children 

regarding memory loss and recall if recognition aids are used (Hill, 2005, p. 64). In 

general, in deciding on the appropriateness of existing adult-oriented methods for 

children, these methods should be evaluated against the children’s level of 

understanding, knowledge, interests and particular location in the social world (Greene & 

Hill, 2005, p. 8; Lobe et al., 2009).  

Finally, children differ from adults in their vulnerability. Children are more 

vulnerable to persuasion, adverse influence and harm (Hill, 2005, p. 63). Strategies to 

overcome children’s vulnerability are especially efficient at the beginning of a research 

project. Adults should not pressurize children to take part and explain the object of the 

study in their language. Children’s vulnerability in research raises many questions 

concerning the reliability of data obtained from them.  
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This reliability may be undermined when children feel intimidated in research, when they 

are subject to social desirability biases, ignorant of their own motives or behaviours, or 

wilfully misled. The notion of children as unreliable respondents must be traded against 

the benefits of direct questioning children. Who else can report on what children do with 

media and how they feel while experiencing these media? A useful principle, therefore, is 

to assume that each child is capable of providing valid and insightful information, 

provided that s/he is approached appropriately and that the data are interpreted carefully 

(Graue & D. J. Walsh, 1998; Livingstone & Lemish, 2001). 

A critical overview of these three differences between adults and children reveals 

that in fact many of the areas of differences between adults and children are also 

applicable to research amongst adults. For instance, power imbalance also prevails 

when an adult participant feels less expert than the researcher. Strategies to overcome 

children’s vulnerability correspond to the basic principles of each research project: 

participants have the right to be informed about the research (Greene & Hill, 2005). 

Biases caused by unreliability may be no greater with children than with adults. Parents, 

for example, are equally subject to considerable biases such as social desirability or third 

person bias when reporting on their children’s media use. Teachers may also provide a 

partial and overly positive account of children’s activities in class (Greene & Hill, 2005, p. 

9; Hogan, 2005, p. 35).  

To conclude, in this manuscript, we take a position within the most recent 

perspective on the role of children in research. Consequently, we aim to take children’s 

voices seriously in research while looking for new or adapted child-friendly methods and 

techniques. We hereby acknowledge that there may be more similarities between 

children and adults than there are differences. As a consequence, instead of focusing on 

the differences between adults and children, we advise to pay attention to the differences 

among children. For instance, even within an equal age span, there are many differences 

among children like for instance gender differences. It is thus no longer appropriate to 

speak about the methods for children compared to the methods for adults, since they are 

not aimed at homogeneous groups of subjects. Hence, in this manuscript, we carefully 

and critically evaluate methods by considering all aspects of preschoolers’ lives 

(including for instance cognitive and social development, cultural context, experiences or 

preferences) within the specific research context (involving among others a particular 

physical research setting, social-cultural environment or researcher’s competencies and 

characteristics).  

In doing so, we will first report upon the possibility and meaningfulness of 

adapting ‘traditional’ attitude measures that are mainly used with adults (paragraph 3.2).  
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Then, an overview is provided of the user experience evaluation methods that are used 

with children. For both perspectives, we critically question whether their methods or 

techniques remain appropriate when applied with preschoolers (paragraph 3.3).  

 

 

3.2 ‘Traditional’ attitude measures 

 

The Means-End framework proposed laddering as the preferred attribute elicitation 

technique whereas Expectancy-Value and the Reasoned Action framework suggested 

the administration of questionnaires to evaluate the relevant factors of their model. One 

may wonder why there is a difference in suggested methodology as both perspectives 

share the same assumptions. The answer is that both methodological approaches are 

complementary and interdependent. In order to know which beliefs should be dealt with 

in the questionnaire, one should first collect a pool of items related to the relevant beliefs 

(i.e. object-attribute relations) via laddering. Whereas attitude questionnaires are 

primarily designed to reveal a single attitude score, the laddering interviews are 

performed to develop an understanding of how users translate the attributes of a product 

into meaningful associations with the ‘self’ (Reynolds & Jonathan Gutman, 1988). Both 

the laddering and the attitude questionnaire approach are dealt with in respectively 

paragraph 3.2.1 and 3.2.2.  

 

 

3.2.1 Laddering 
 

In the following paragraphs, we explain the laddering technique (paragraph 3.2.1.1), and 

point to the importance of a choice context for laddering research (paragraph 3.2.1.2). 

Then, the characteristics of the laddering data analysis are discussed (paragraph 

3.2.1.3). 

 

 

3.2.1.1 Laddering as interview method 
 

The laddering method has been developed to understand how users translate the 

attributes of a product into meaningful associations with the self, as an indication of their 

salient Means-End Chains (Reynolds & Jonathan Gutman, 1988; Reynolds & Olson, 

2001, p. xvi). Although firstly conceptualized in the sixties, the term laddering and the 

wider acceptance of the technique only broke through in the eighties.  
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In 2004, Cockton advocated the deployment of customer psychology and the associated 

Means-End Chains in the domain of Human-Computer Interaction for studying user 

experience (Cockton, 2004). Independent of the domain in which laddering is used, it is 

most often linked with a specific in-depth, one-on-one interviewing technique for 

qualitative research (Grunert & Bechlarsen, 2005). However, often forgotten, full 

laddering entails both an interview technique and a specific procedure for analysis 

(Reynolds & Olson, 2001, p. xvi).  

Laddering as an interview technique is characterized by two processes. The first 

phase is the attribute elicitation phase, aimed at revealing those salient or key criteria 

that people claim to be decisive for their product choice (Reynolds & Olson, 2001, p. 21). 

These criteria are generally elicited by considering distinctions in products or product 

classes (Reynolds & J Gutman, 1988). In particular, respondents are asked to compare 

products or product classes and consider the best alternative. The idea is that when 

people are asked to explain their preferences, they will mention the most relevant and 

salient product beliefs. Attributes are ‘salient’ when they constitute important decisive 

factors in consumer choices (e.g. in terms of preference) and behaviour. The more and 

the stronger the links between attributes, consequences and values, the more salient the 

attributes become (Jonathan Gutman, 1982). Consequently, the more cognitive links 

there are associated with an attribute, the less cognitive effort is needed to elicit that 

particular attribute. In other words, attributes being ‘top of mind’ and thus remembered 

with little cognitive effort, are most influencing consumer attitudes and behaviour. In this 

respect, Fishbein and Ajzen (Fishbein, Ajzen, & Hinkle, 1980) do not only report on the 

attributes that are mentioned with little effort, they do also stress the importance of the 

order in which the attributes are mentioned. In particular, Fishbein et al. (1980) state that 

on average the five to eight attributes that are mentioned first by adults refer to the 

salient attributes (Fishbein et al., 1980). The techniques that are used for this attribute 

elicitation can be chosen by the interviewer. Examples are triadic sorting (or Repertory 

Grid), free sorting, direct elicitations, ranking or simple picking from a predefined list of 

attributes (Bech-Larsen & N. Nielsen, 1999, p. 317; McManus et al., 2009; Reynolds & 

Jonathan Gutman, 1988; Steenkamp & Van Trijp, 1997).  

In a second phase, people are asked to reflect on these criteria and explain why 

these are so important to them. To understand someone’s product’s (dis)liking, product 

(class) preferences or differences, the interviewer prompts the respondent to identify 

those salient attributes (A) that are important to explain the preference and distinguish 

the preferred product from the alternatives. Then, the interviewer will try to reveal the 

explanatory consequences (C) and values (V) that account for the importance of the 

preferred product’s attributes until the respondent cannot think of any more.  
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To do that, the interviewer repeatedly asks questions like “Why is that [attribute or 

consequence] important to you?”. The interviewer thus continuously probes for higher 

ordered, more abstract reasons and thus ‘climbs up the ladder’. As a result, a meaningful 

Means-End Chain or an A-C-V sequence or ladder is being created. The goal of 

laddering -as with all Means-End approaches- is to identify and understand the links 

across the range of attributes, consequences and values, rather than deriving an isolated 

inventory of these elements. 

To illustrate laddering, one may for instance imagine a child who is expressing his 

preference for game x as opposed to game y (preference), because the first is played 

with a steering wheel as opposed to the latter which is controlled by a joystick (salient 

attributes that explain the preference). After this initial attribute elicitation phase, the 

interviewer will try to reveal the child’s product- related ladder by asking questions like 

“Why is this [attribute] important to you?”, “Why did you choose this?” or “What does it 

mean to you?”. In other words, the child is asked to motivate his attribute selection by 

explaining the related anticipated and favoured consequences. In our example, the 

interviewer may ask “Why do you find it important that a game is played with a steering 

wheel?”. It might be that for the child, a steering wheel is more challenging than a joystick 

(consequences). The interviewer, however, does not rest at the consequences level and 

keeps prompting “Why?”. This probing typifies a laddering interview, during which 

(variations on) the question “Why is that important to you?” is repeated as many times as 

needed or possible to reveal all possible elements of the respondent’s ladder(s). As a 

result of this, the respondent is climbing up the ladder. This way, theoretically, the 

reasons (consequences) why certain attributes are important will be revealed, followed 

by an expression of how these consequences serve personal values. Referring to our 

example, the interviewer may reveal that playing with the challenging (Consequence) 

steering wheel (Attribute) results in gaining a significant amount of points in the game 

(Consequence) which is important for the child who likes to be a winner and perform best 

(Value).  

 

 

3.2.1.2 Laddering in a choice context 
 

Before we move on to the laddering data analysis, it is important to consider why a 

choice context has been promoted for the laddering interview (Reynolds & Jonathan 

Gutman, 1988; Reynolds & Olson, 2001, p. 5). Laddering has mainly been performed in 

marketing research where a choice context is meaningful.  
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In this research field, understanding consumers’ product choice decisions and 

preference-consumption differences in general are crucial (Reynolds & Jonathan 

Gutman, 2001, p. 32). “It is important to recognize that all decisions involve choices 

among alternative behaviours or courses of action. That is, a choice decision always 

involves the selection of one possible behaviour or action from a set of at least two 

alternative behaviours” (Peter & Olson, 1999 in (Reynolds & Olson, 2001, p. 5)). 

Typically, people do only consider a limited set of meaningful alternatives in their 

decision-making processes, generally about two or three (Reynolds & Olson, 2001, p. 6).  

A choice context is relevant in HCI research and in particular in user-centred 

design processes as well. For instance, it may be questioned whether the developed 

prototype is a true improvement of the previous version. Preference distinction is also 

necessary when the development team designed various prototypes and where there is 

only budget to proceed with one version. As a result of the iterative characteristic of the 

product design cycle, where design, implementation and testing follow each other up 

continuously, many prototypes are designed, representing the different design ideas 

(Beaudouin-Lafon & Mackay, 2008, p. 1020). Instead of focusing on in-house products, it 

is also instructive to benchmark products against similar products of competitors. In 

situations where one cannot think of similar products, for instance in the design of 

innovative products, one should consider probing attitudes about other leisure activities 

(Lemay & Maheux-Lessard, 2010, p. 92).  

The advantage of a choice context for user experience evaluations with children 

is that we can aim for compensating children’s typical reactions in which ‘everything is 

fun’. Many studies report on the evaluation of new products with children and conclude 

that their products were a great success and that ‘all children liked it a lot’. Single user 

experience studies are nevertheless vulnerable to oversimplify children’s mainly positive 

reactions. For instance, in the single evaluation studies of Weller or Scharf and their 

colleagues, it was concluded that all children “liked it a lot” (Weller, Do, & Gross, 2009) 

and that the tangible object was “a lot of fun” (Scharf, Winkler, & Herczeg, 2008). It 

seems very unlikely that children will not like it, given the circumstances of the setting. In 

product evaluation settings, children are given time and full attention to test something 

that is designed to be entertaining and engaging. In general, the problem with single 

evaluative studies is that it is not always clear what the positive effects can exactly be 

accounted for (see e.g. (Bruikman, Drunen, Huang, & Vakili, 2009)). Did children like it 

because they enjoyed the interaction style, the challenge or did they rather enjoy the 

product’s graphics and design? Or did children just report positive evaluations because 

of the fact that they were ‘withdrawn’ from school activities to participate in the test?  
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Additionally, one may also wonder whether these studies would report similar results if a 

comparative research design was used in which the product in question was evaluated 

against another meaningful alternative.  

Another reason why laddering research is preferably starting from a choice 

context, can be explained by the current view on the construction of scripts or constructs 

as part of people’s knowledge structure. Nowadays, more and more theorists are 

convinced that people do not form categories of objects (read: a script with events or 

‘attributes’) by linking them to a unique set of necessary criteria features. Instead, 

categories are typically defined by looking for resemblances among alternatives that 

show a momentary relevance. In other words, considering some object as part of a 

category is a relative activity that cannot be uncoupled to the consideration of relevant 

other objects (Abelson, 1981, pp. 724-725). Categories thus tend to share attributes in 

common but these are not necessarily always the same attributes in each situation, it 

depends on the alternatives that are considered. In this context, Kelly’s personal 

construct theory (1955) explains how people create their own way of seeing the world by 

implicitly or explicitly forming a personal system of dichotomous constructs or concepts. 

These constructs are continuously formed and modified based on one’s experiences. 

The constructs can be evaluative or descriptive, abstract or concrete, detailed or broad. 

Kelly’s personal construct theory formed the basis for laddering, as it instructed to 

consider people’s knowledge system as a set of hierarchical and dichotomous constructs 

(Bourne & Jenkins, 2005, p. 411). It should be underlined that children’s capacity to 

construct knowledge structures differs from that of adults. Children have more difficulties 

to generalise cognitive structures and apply these in other meaningful situations. For 

instance, children can only develop and apply specific knowledge structures in computer 

games by relying on prior learning activities in ‘real life’ if the link between the two 

contexts is explicit (Gelderblom, 2008). This example illustrates the importance of a 

familiar comparison to facilitate learning goals via children’s capacity to consider and use 

sets of constructs. By analogy with this example, we anticipate that the meaningfulness 

and familiarity of the alternatives are also important in their attitude formation.  

In the context of user experience research, the relativity of knowledge structures 

and opinion formation is very pertinent. Our object of study is per definition something 

‘ungraspable’ and intangible. For instance, if we administer questionnaires which results 

show that our population on average scores an attitude of seven in ten toward playing 

with the Nintendo Wii gaming platform, what can we assert based on this information? 

Intuitively we will be inclined to say that this is a relatively high score. But what if we 

know that the general attitude towards the competitive Microsoft Xbox gaming platform is 

eight in ten? The same goes for the results obtained via a laddering study.  
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When considering the Wii gaming platform, a child may for instance appreciate that it 

loads quickly. What is quick? Did the child compare it to his experiences with starting up 

digital television? And what if the child has to compare his experiences with the Wii 

gaming platform versus the Xbox gaming platform? It is possible that the salient 

attributes are now sought in the interface or in the types of games offered, which makes 

the load time irrelevant.  

In sum, laddering should preferably be performed in a choice context. It has 

become clear that we cannot simply equate attitude data with physical data such as 

usability performance metrics or temperature data. The subjective characteristic of the 

user experience concept prevents us from analysing it as an absolute measure. In the 

context of a laddering interview, the researcher has to define which alternatives are 

meaningful. Based on the research agenda, the user-centred design team can for 

instance decide to involve competitive products, earlier versions or alternative solutions 

to a problem. It is important to carefully reflect upon the most meaningful set of 

alternatives, as they may impact not only children’s capability to address a system of 

dichotomous concepts in attitude formation but also the salient criteria children mention, 

and as a consequence a different choice context is likely to elicit different Means-End 

Chains (Reynolds & Olson, 2001, p. 8). 

 

 

3.2.1.3 Laddering as data analysis  
 

Although many researchers mainly refer to laddering as a special interviewing technique, 

full laddering entails a specific procedure for data analysis as well. The laddering data 

analysis process is twofold, involving a qualitative and a quantitative phase.  

In the qualitative phase, the laddering interviews are transcribed and the elements 

(i.e. attributes, consequences, values) coded. This phase relies on skills that are 

standard in qualitative research and content analysis. Reliable coding (i.e. interpreting, 

categorizing and labelling the data while bearing in mind the A-C-V conceptualisation), is 

necessary to define those core elements that emerge from the interviews. Categories of 

elements need to be broad enough to get replications (i.e. categories must be mentioned 

by more than one respondent). Yet, these categories should not be so broad that all 

meaning is lost. 

Once that the core elements have been defined and labelled, the individual 

ladders can be re-inspected and decomposed based on these codes.  
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All individual ladders are then entered into what is called a Summary Score Matrix 

(SSM), summarizing the data of all the interviewees. In that matrix, each code is given a 

number. The rows of the matrix represent the ladder(s) of each individual respondent. 

The more ladders one respondent mentions, the more rows he is representing in the 

matrix. The more (A, C, V) elements he mentions, the more columns that particular 

respondent is adding to the matrix. At this point, further data analysis starts becoming a 

quantitative research effort (Reynolds & Jonathan Gutman, 1988).  

From the SSM, an Implication Matrix (IM) is constructed, which lists the amount of 

direct and indirect links between two elements in the ladders. From this moment on, each 

individual ladder can no longer be linked to the corresponding respondent. Instead, the 

focus relies on the relations that are regularly mentioned as meaningful over all 

respondents. The Implication Matrix builds further on the Summary Score Matrix, as it 

lists those elements in a given row (ladder) that precede other elements in that same row 

(ladder). A direct link occurs when two elements follow one another directly, an indirect 

link refers to two elements that are positioned in the same ladder but that are not 

positioned adjacently. The sum of direct and indirect links between two elements 

expresses the strength of the link between these elements.  

In order to define dominant links, the researcher has to decide what can be 

considered a meaningful and valuable link. Or in other words, it has to be decided what 

kind of ‘chains’ can be reconstructed from the aggregate data4

From the quantitative laddering data analysis, dominant perceptual orientations 

emerge that do no longer represent individual ladders but Means-End Chains (MECs) at 

the aggregate level. Such dominant relationships are mapped out in a graphical 

Hierarchical Value Map (HVM), which should be read from bottom to top. At the bottom, 

the dominant attributes are presented which then link to the above consequences and 

values. A Hierarchical Value Map gives thus a visual overview of which important 

attributes link to which consequences and values based on the number of direct and 

indirect links in the Implication Matrix. 

. The decision is made 

quantitatively and based on cut-off levels. Links that fall beneath cut-off levels are 

ignored because they are too marginally related; those that reach that predefined level 

are kept as they are representing a dominant way of thinking, present among the majority 

of respondents. There are no fixed rules for deciding what the cut-off level should be 

(Partington, 2002, p. 249). For samples of 50 to 60 respondents, a cut-off level of three to 

five relations is usually maintained. Most researchers try to select a cut-off level that 

keeps two third of all the data (Reynolds & Jonathan Gutman, 1988).  

                                                
4 Note that the term ‘ladder’ is used for each A-C-V link expressed by an individual respondent whereas the term ‘chain’ is 

reserved to refer to the A-C-V links that emerged from the aggregate data.  
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 In order to avoid confusions, an HVM with for instance a chain between the 

following elements V-W-X-Y-Z, does not necessarily indicate that there were individuals 

who created this particular ladder. Instead, such a chain is rather an indication that many 

respondents created relations between these elements in forms such as V-X-Z, W-Z, W-

X-Y and so on. As the aggregation process only focuses on the dominant relations 

identified in a group, marginal links are ignored in the HVM. The HVM does not show the 

chains shared by relatively few individual ladders, and hence, the data loses some of 

their richness since it is no longer representative of the value system of each individual 

(Bourne & Jenkins, 2005, p. 414). Nevertheless, the Hierarchical Value Map provides a 

clear overview of dominant perceptions summarizing the major respondents’ views, 

providing insight into the general motives for using a certain product (Reynolds & 

Jonathan Gutman, 1988). 

 The HVM obtained through the laddering procedure is the ultimate goal of a 

laddering study and offers potentially valuable information for user-centred design. It may 

serve as a basis for comparing different scenarios, prototypes, designs, brands or 

products; understanding the impact of design features on user appreciation; and 

consequently result in informed design adjustments.  

In sum, as will become clearer throughout this manuscript, we take up the 

challenge to further exploit the laddering technique in the domain of user experience 

evaluations. Laddering should be seen as an appropriate technique to understand 

someone’s attitude towards the interaction with a digital medium. In a choice context, 

laddering facilitates the elicitation of salient beliefs people hold regarding their product 

experience. From a user-centred design perspective, laddering seems extremely 

valuable because it provides a clear overview of the important and salient attributes that 

can be improved to design for even more favourable outcomes, -better than previous 

versions or competitive alternatives- or to focus on the most promising alternative. 

 

 

3.2.2 Attitude Questionnaires 
 

In what follows, we summarize Fishbein and Ajzen’s advice regarding the construction of 

an attitude questionnaire because their insights will be useful in our definition of a user 

experience evaluation methodology. In their book, Fishbein and Ajzen (2010, pp. 449-

463) provided a practical guide that documents on the necessary formative research 

practices for the construction of a typical (Reasoned Action inspired) attitude 

questionnaire.  
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In the following paragraphs, we discuss the formative research process in detail. 

We start by explaining the importance of defining the behaviour of interest in order to 

account for the principle of compatibility (paragraph 3.2.2.1). Then, the definition of the 

research population is shortly mentioned (paragraph 3.2.2.2). Furthermore, we explain 

how and why items for direct measures should be formulated (paragraph 3.2.2.3). 

Additionally, the importance of constructing a pilot questionnaire is stressed, and 

methodological tips are given (paragraph 3.2.2.4). Finally, we explain the role of 

elicitation-based formative research as providing input to the generation of pertinent 

belief items in the construction of an attitude questionnaire. Finally, tips for improving the 

final attitude questionnaire are equally dealt with (paragraph 3.2.2.5). 

 

 

3.2.2.1 Definition of the behaviour of interest (principle of compatibility) 
 

As a first step in the formative phase to prepare an attitude questionnaire, the behaviour 

of interest must be clearly defined in terms of its target, action, context and time 

elements.  

As illustrated in Table 1, each of the behaviour’s four basic elements can be 

defined at various levels of generality. One can for instance analyse video gaming at a 

very specific level, defining it as a single action (playing), directed at a specific target (the 

Wii Fit game), performed in a given context (in my living room), at a specified point in 

time (yesterday evening). In contrast, as is shown in the last row of the table, we can also 

define the behaviour at the most general level, so that it refers to the category of gaming 

during the past year for which the concrete target and context are left unspecified.  

 
Level of generality Action Target Context Time 

Specific Playing  the Wii Fit game In my living 

room 

Yesterday evening 

Intermediate-low Playing  a Wii game At home Past 30 days 

Intermediate-high Playing A video game  Familiar place Past 6 months 

High Playing A game - Past 12 months 

Table 1: Defining behaviour at varying levels of generality: example inspired by Fishbein & Ajzen, 210, p. 31.  

 

In general, for attitude research, each relevant element of the Reasoned Action model 

should be defined with respect to the (same level of the) same target, action, context and 

time. Obtaining a high degree of compatibility in the measures is referred to as the 
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principle of compatibility and considered a fundamental requirement for the valid reliance 

on the Reasoned Action approach.  

Category incompatibility occurs when it is claimed that the intention with respect 

to a behavioural category (e.g. gaming) will be a good predictor of a single instance of 

the category (e.g. playing with the Wii Fit game). We can easily imagine a girl having a 

negative opinion towards video games in general, with the exception of exercise games 

that can be played in a family context such as the Wii Fit game.  

Another type of incompatibility is scale incompatibility which decreases the 

correlations between the factors of the Reasoned Action model (e.g. between intentions 

and behaviour) and thus eventually lead to a less accurate prediction of behaviour 

(Fishbein & Ajzen, 2010, pp. 55, 257). For instance, it is not valid to ask respondents to 

judge how many times they intend to engage in playing video games during the next 

month (intention frequency) and then after that month, as a measure of actual behaviour, 

ask them to report whether they had engaged in video games in the past month on a 

seven-point ‘definitely-definitely not’- scale (dichotomous graded behaviour) instead of 

asking them to list the number of times they had done so (behaviour frequency).  

 

 

3.2.2.2 Definition of the research population 
 

Once the behaviour has been defined, the second step involves the specification of the 

research population. In our example, a possible definition of our population of interest 

can involve preschoolers aged three to six who have never played the Wii Fit game 

before.  

 

 

3.2.2.3 Formulation of items for direct measures 
 

The third step in the formative procedure that precedes the construction of an attitude 

questionnaire foresees the formulation of items for direct measures. For each of the 

major constructs in the Reasoned Action model, about three to six items need to be 

formulated. These items can assess the attitude, perceived norm, perceived behavioural 

control and intention. In addition, a direct measure of past behaviour is also usually 

included in the questionnaire. In attitude research with adults, seven-point bipolar 

adjective scales are typically administered (Spector, 1992, p. 1). A Likert-scale for the 

direct measurement of the attitude construct may then read as follows: 
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“ 
My playing with the Wii Fit game on a daily basis for the next 

month would be: 

pleasant : 1 : 2 : 3: 4 : 5 : 6 : 7 : unpleasant 

 

Other types of evaluative responses indicative for attitudes are those based on 

dimensions as good-bad, enjoyable-unenjoyable, desirable-undesirable, liking-disliking, 

boring-exciting (Fishbein & Ajzen, 2010, p. 78). These adjective pairs can also easily be 

transferred to the opposite ends of a Semantic Differential (seven-point) scale. Semantic 

Differential scales rely on the same bipolar principle as Likert scaling. Dependent on the 

item to be rated, each choice of pole can indicate intensity of feeling on the issue or 

(opposing) attribute characteristics (McQueen & Knussen, 2006, p. 131). For instance, a 

game can be evaluated by means of Semantic Differential by asking the respondent to 

judge his game experience on the following constructs: good-bad, boring-exciting, 

childish-for adults, easy-difficult.  

 

 

3.2.2.4 Construction of a pilot questionnaire 
 

As a fourth and last step in the formative procedure, a pilot questionnaire is to be 

constructed. Here we should recall the complementarity between elicitation techniques 

and questionnaires, the first as a prerequisite for the construction of the latter. In 

particular, we should gain insight in the meaningful beliefs the respondents hold towards 

the behaviour before these beliefs can be translated into meaningful items for the pilot 

questionnaire.  

To realize this, a small sample of individuals, representative of the research 

population, is approached to elicit their salient background beliefs, normative and control 

beliefs via techniques such as laddering or free response. A free-response interview can 

be initiated upon the question “What do you see as the advantages of your video game 

playing for the next three months?” (eliciting behavioural beliefs); “Please list the 

individuals or groups who would approve or think you should be playing video games the 

coming three months” (normative beliefs) or “Please list any factors or circumstances that 

would make it easy or enable you to play video games for the next three months” (control 

beliefs).  
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Analysis of the belief elicitation interview data then results in the definition of a set 

of modal salient beliefs that are used to construct questionnaire items. Overall, the pilot 

questionnaire not only includes items for each of these three types of beliefs but also 

items reflecting direct measures. These direct questions then function as a control 

measure for the belief items. Only those belief measures that show a high degree of 

internal consistency with the items designed to directly assess a given construct should 

be included in the final questionnaire. Items that do not show consistency or discriminant 

validity are to be dropped (Fishbein & Ajzen, 2010, p. 452).  

Finally, the pilot questionnaire also includes measures for background factors or 

other variables that might be of interest for the behaviour in question. During the pilot 

test, the usefulness of these background items can be investigated. For instance, if the 

background variables are not correlating with intentions or behaviour, one may consider 

dropping these particular questions in the final questionnaire (Fishbein & Ajzen, 2010, p. 

453). 

 

 

3.2.2.5 Improving the final attitude questionnaire 
 

The results of the pilot test of the questionnaire often motivate to drop some question 

items, reformulate or reorganise these. Fishbein and Ajzen (2010, p. 452) assert that it is 

normal to decide dropping one or two items of the pilot question for its inclusion in the 

final questionnaire. 

The standard attitude questionnaire primarily consists of items formulated to 

assess both the strength of the three types of beliefs (behavioural, normative and control 

beliefs) and the evaluation of the outcome. Two examples of a behavioural belief 

strength measure are the following: 

“ 
If I play with the Wii Fit game on a daily basis for the next month 

I will be tired: 

 likely: 1 : 2 : 3: 4 : 5 : 6 : 7 : unlikely 

“ 
If I play with the Wii Fit game on a daily basis for the next month 

I will be in good shape: 

 likely: 1 : 2 : 3: 4 : 5 : 6 : 7 : unlikely 
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To exemplify outcome evaluation measures, we can give the corresponding items: 

“ 
My being tired is: 

 bad : 1 : 2 : 3: 4 : 5 : 6 : 7 : good 

 

“ 
My being in good shape is: 

 bad : 1 : 2 : 3: 4 : 5 : 6 : 7 : good 

 

Like the pilot questionnaire, the final attitude questionnaire also consists of direct attitude 

scales and background factor measures.  

As a last note on the attitude questionnaire, we recall that the measurement of 

attitudes via standard scaling methods such as Likert scaling or Semantic Differential, is 

only possible when attitudes are defined as unidimensional constructs (Fishbein & Ajzen, 

2010, p. 184).  

Unidimensional measures result in a single attitude score that indicates the 

respondent’s degree of favourableness or unfavourableness toward a given attitude 

object (Fishbein & Ajzen, 2010, p. 77). This single attitude score does not say anything in 

itself. It only becomes instructive if we can compare it to other scores or if the single 

scores are compared among a population. Relative scaling is especially useful to reveal 

a motivated domination of some objects over others with respect to a common attribute 

(Saaty, 2008). This contrasts physical scaling which scores concrete attributes such as 

length, temperature or weight independently (Saaty, 2008, p. 254). 

In sum, attitudes can be measured as one-dimensional constructs by means of 

standard, relative scaling principles. Attitude questionnaires are valuable to grasp 

someone’s (relative) favourableness towards the interaction with a digital product and 

relate this to the evaluation of some behavioural beliefs. Although laddering and attitude 

questionnaires have been validated in attitude research with adults, the central issue is 

now whether they can also be applied in user experience research with children. This 

brings us to the need to critically explore what kind of user experience techniques have 

been used in the domain of Child-Computer Interaction. As both user experience and 

attitude share many resemblances, we assume that the techniques used in both domains 

will only differ with respect to their adaptation to the child respondents’ characteristics. 

The following paragraphs are dealing with this issue in more detail.  
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3.3 User experience measures  
 

This part of the manuscript summarizes the common research practices of the Child-

Computer Interaction community for user experience evaluations. Measures that are 

used for the evaluation of products for children (paragraph 3.3.1) or with children 

(paragraph 3.3.2) are discussed.  

Having explained how attitude researchers typically analyse attitudes at two 

levels, an overall attitude level (revealing single attitude scores) and a deeper belief-

based level (revealing the links between evaluations and perceived product outcomes), 

the key question is now what kind of methods have been used to reveal these two levels 

in Human-Computer Interaction research? What are the differences or similarities 

between the methods used in attitude research and the methods used for user 

experience research?   

Another key question relates to our target group. Typically, attitude research is 

performed with respect to an adult population. As a consequence, the methods used to 

approach these respondents, have been proved valid for adults only. We may thus 

wonder what kind of methods is generally used to approach children in attempts to 

understand their life. And in particular, which methods are proposed by the Child-

Computer Interaction community to reveal children’s user experiences? 

In our discussion on the methods used in Child-Computer Interaction, we make a 

distinction dependent on who is evaluating the product. When one cannot access 

children directly, or when the product development is in its early design phase where it is 

meaningful to ‘clean’ the product first on well-known design mistakes before it is given to 

children, inspection-based evaluation methods are common (paragraph 3.3.1). There are 

two relevant types of inspection-based methods that are used for evaluating children’s 

products: inspection methods based on rules (paragraph 3.3.1.1) and inspection 

methods based on walkthroughs (paragraph 3.3.1.2). Ideally, children should be involved 

in the product design process in order to speak about a real user (child)-centred design 

process. Paragraph 3.3.2 reports on the empirical evaluation methods that include 

children in the evaluation process. There are two main approaches of gaining user input 

on product design. In early design phases, creative, ethnographic or participatory 

methods are prominent in order to inform the design (paragraph 3.3.2.1), whereas in the 

middle and later design phases, user-based evaluative methods are dominating 

(paragraph 3.3.2.2).  
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3.3.1 Analytical evaluation methods 
 

In the following paragraphs, we describe two common approaches of analytical 

(predictive) evaluation methods that are performed by adult experts in the evaluation of 

products for children, inspection methods based on rules (paragraph 3.3.1.1) and 

walkthroughs (paragraph 3.3.1.2). A complete overview of all existing inspection-based 

evaluations does not fall within the scope of this manuscript. That is why we will only 

focus on those analytical evaluation methods that have been used in research projects 

on the evaluation of child-oriented applications and products.  

 

 

3.3.1.1 Inspection methods based on rules 
 

Inspection methods are analytical evaluation methods that do not require any child to be 

involved, unlike empirical methods such as user testing (Cockton, Lavery, & Woolrych, 

2008, p. 1172). Inspection methods based on rules rely on an adult ‘inspector’ who goes 

through the complete product interaction, checking by each crucial step whether some 

important high-level design rules –be it general HCI principles, heuristics (Jakob Nielsen 

& Molich, 1990), guidelines or style guides- are followed or ignored (Markopoulos, Read, 

MacFarlane, & Höysniemi, 2008, p. 87).  

Inspection-based methods can be applied to any design artefact in any phase of 

the product development. They do not require any involvement of end users, and 

consequently, they are considered highly cost-beneficial (Cockton et al., 2008, p. 1172).  

The problem with rule-based inspection methods is that they are mostly focused 

at detecting usability problems (with adults), and that user experience related issues 

(with children) are only marginally dealt with (Markopoulos et al., 2008, p. 274). Some 

researchers have defined heuristics that deal with user experience issues, of which the 

following authors are most cited: Desurvire et al. (Desurvire, Caplan, & Toth, 2004), 

Koivisto and Korhonen (Koivisto & Korhonen, 2006; Korhonen & Koivisto, 2006), Malone 

(Malone, 1982), Federoff (Federoff, 2002), Pinelle et al. (Pinelle, N. Wong, & Stach, 

2008) and Fabricatore et al. (Fabricatore, Nussbaum, & Rosas, 2002). Although covering 

user experience topics, their sets of heuristics are not ideal either, as they tend to be 

designed for adult users. Although Malone’s heuristics for designing enjoyable user 

interfaces of games are aimed at children, they are primarily a design aid, and as a 

consequence, less is known about the extent to which these can be used as an 

evaluation tool (Markopoulos et al., 2008, p. 275). 
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3.3.1.2 Inspection methods based on walkthroughs 
 

Whereas rule-based inspection methods primarily focus at checking clear design rules, 

inspection methods based on walkthroughs rather aim at empathizing with and 

anticipating the users’ reasoning and experiences, considering the navigation flow or 

learning process (Cockton et al., 2008; Markopoulos et al., 2008). In particular, the 

cognitive walkthrough methodology relies on a fixed set of questions that guide the 

expert in “walking through” the product’s interaction process (Cockton et al., 2008) and 

takes the main user characteristics and the interaction context into account during the 

analysis (Gabrielli, Mirabella, Kimani, & Catarci, 2005).  

 

 

Figure 7: The task and fun-related questions of SEEM, which have to be checked at each screen of a computer game. 

Source: Bekker et al., 2008, p. 131.  

 

In this context, Baauw et al.’s Structured Expert Evaluation Method (SEEM) is exemplary 

since it allows for evaluating children’s interactions with (adventure) games in terms of 

usability and fun (Baauw, M. Bekker, & Barendregt, 2005). As all inspection-based 

methods, it does not require the involvement of users. Instead, it consists of a checklist of 

11 questions that the adult experts should verify (see Figure 7). The questions relate to 

six topics of which among others the game’s goal, planning, physical actions, feedback 

and navigation. 
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Examples of questions are “Can children perceive and understand the goal?”, “Do 

children think the goal is fun?”, or “Is the reward in line with the effort children have to do 

in order to reach the goal?” (M. Bekker, Baauw, & Barendregt, 2008, p. 465).  

Another example of an inspection method based on walkthroughs is the persona-

based evaluation method. In HCI, personas are perceived as a reflection of the 

(hypothetical) archetypal user. Additionally, personas are used as a method to 

communicate and discuss about the product’s end users thanks to the deeper 

understanding of the target group, their likes and dislikes, their capabilities (Antle, 2006; 

Cooper & Reimann, 2003; Pruitt & Grudin, 2003).  

Persona-based evaluations extensively take children’s characteristics into 

account during the walkthrough sessions (Antle, 2006, p. 23). By each step of the expert 

evaluation, the inspector will take the perspective of the persona, take into account 

children’s developmental progress, and consider what the persona would think or 

experience in that particular situation. As with the SEEM, this inspection may be guided 

by some predefined questions or tasks that help to discuss, reason and think out loud 

about what the child-product interaction might be (Markopoulos et al., 2008, p. 285).  

 

 

3.3.2 Empirical evaluation methods 
 

Unlike inspection-based methods that are used by an adult researcher who evaluates the 

product, many empirical methods do exist that rely on direct child involvement. The 

empirical evaluation methods can be categorized and typified according to the moment 

they are used in the user-centred design process.  

In early design phases (see also paragraph 3.3.2.1), Child-Computer Interaction 

researchers are inclined to rely on creative, ethnographic or participatory methods to 

inform the design and get insight into children’s likes and dislikes (Sluis-Theischeffer, T. 

Bekker, & B Eggen, 2009). Well-known examples are cultural probing (B. Gaver, Dunne, 

& Pacenti, 1999), contextual inquiry (Druin et al., 1998), Mission from Mars (Dindler, 

Eriksson, Iversen, Lykke-Olesen, & Ludvigsen, 2005) and participatory design (Druin et 

al., 1998, p. 61). 

In the middle and late design phases (see also paragraph 3.3.2.2), user-based 

evaluative methods are prominent of which verbalization methods are very popular. 

Additionally, many techniques also focus on observation, or recording and logging of 

data. Last but not least, survey methods are also regularly used in the middle and late 

design phases. In the following paragraphs, we give an overview of the most commonly 

used empirical methods according to the design phase in which they are used.  
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3.3.2.1 Empirical evaluation methods for early design phases 
 

The methods that are used in the early design phases can generally be characterized as 

creative, ethnographic or participatory (Bruckman, Bandlow, & Forte, 2008). Many HCI 

researchers adopt methods and techniques from ethnography to inform the design and 

profit from the methodological advantages in terms of data quality and realism while at 

the same time try to compromise for its limitations in terms of budget, effort, timing and 

obtrusiveness (Sanders, 2002). Therefore, applied technological approaches are 

especially relevant in the early design phases; they allow exploring unmet needs and 

understanding how people currently experience existing products or services (Sanders, 

2002). In the following paragraphs, we discuss methods for gathering user and product 

requirements as well as for studying children’s likes and dislikes in the early research 

phases of the development of new products.  

 

 

Cultural probing 
 

One well-known early design method is cultural probing. The term cultural probe was first 

coined by Gaver et al. (B. Gaver et al., 1999) who created probe packages with designed 

maps, postcards and other items to disclose information about the lives of elderly people. 

Many variations and interpretations of probes exist. Examples are photo diaries 

(Oosterholt, Kusano, & Vries, 1996), technology probes (Hutchinson et al., 2003; Iversen 

& C. Nielsen, 2003) or a newspaper as it is used for the Kidsreporter technique (M. 

Bekker, Beusmans, Keyson, & Lloyd, 2003).  

Depending on the (academic) discipline, researchers point to probes as a means 

to provide inspiration for design (B. Gaver et al., 1999; W. W. Gaver, Boucher, 

Pennington, & B. Walker, 2004; Wyeth & Diercke, 2006), gather qualitative user 

information (Hemmings, Crabtree, Rodden, Clarke, & Rouncefield, 2002) or as the start 

of a sensitizing activity in a co-design process (F. S. Visser, Stappers, van der Lugt, & 

Sanders, 2005). 

Although there are several perspectives on the probes that can be used, it is 

generally agreed upon that people’s creations can be used to gain rich input on their 

feelings, experiences and dreams. Similarly to ethnographical approaches, the analysis 

of data is based on ‘traces’ that people leave in their daily activities (Sanders, 2002). As 

a premise, people should be given appropriate ‘tools’ to express the unknown and the 

unspecified (Sanders, 2002).  
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Cultural probing and applied ethnographical techniques in general do not only rely on 

what people say –which may often differ from what people do- but also on what they 

actually think, experience and do, things that are often hard to express in words 

(Sanders, 2002). The mainly visual and graphical artefacts allow the researcher to let 

people talk about complex experiences (F. S. Visser et al., 2005) and access their values 

(Cockton, Kujala, Nurkka, & Holtta, 2009, p. 568).  

 

 

Contextual inquiry 
 

A second well-known methodological approach in the Child-Computer Interaction 

community, inspired by ethnography, is contextual inquiry. As the term ‘inquiry’ suggests, 

the technique is characterized by a researcher asking questions. The methodology is 

also ‘contextual’, in that these questions are asked in the natural environment in which 

the object of observation is used (Sanders, 2002). Contextual inquiry thus relies on a 

researcher who is observing children while they are performing their typical activities in 

their own familiar environment. The researcher then asks questions regarding their 

activities when clarification is needed (Druin et al., 1998, pp. 53-55).  

 

 

Mission-from-Mars 
 

An alternative inquiry-based approach to gather user requirements for the design of new 

products is the ‘Mission-from-Mars’ method (Dindler et al., 2005). It consists in 

connecting children via an audio link with a supposed Martian who is questioning their 

likes, dislikes and experiences. Unlike interviews with adults, it is assumed that children 

believe that this Martian is completely ignorant about the topic discussed (Dindler et al., 

2005; Markopoulos et al., 2008). Consequently, the interview takes place in a play-like 

and safe setting because children feel empowered being the expert on the topic in 

question, and not constrained by any power relations that possibly exist among child and 

the ‘all knowing’ adult (Markopoulos et al., 2008, p. 316). 
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Participatory design 
 

Participatory design refers to a creative approach to inform the design of future products. 

As the name suggests, users are invited to actively participate in each phase of the 

design process (Beaudouin-Lafon & Mackay, 2008, p. 2021). In the Child-Computer 

Interaction domain, participatory design practices are mainly used in the early design 

phase. Children are given a similar role as adults in this early design; they are conceived 

as an equal ‘design partner’ (cf. Allison Druin’s onion model in Figure 1, p. 3). Adults and 

children typically collaboratively create low-tech prototypes out of paper, crayons and so 

on (see e.g. Picture 7). Hence, this methodological approach is also often referred to as 

low-tech prototyping (Sluis-Thiescheffer, T. Bekker, & Berry Eggen, 2007) or co-design. 

In these early design phases, the collaboration on the prototype design is an effective 

strategy to improve the communication within the design team as well as with the users. 

It helps children to articulate their needs more easily (Beaudouin-Lafon & Mackay, 2008, 

p. 1021).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Apart from the creation of low-tech prototypes, participatory design activities can also 

result in the creation and discussion of storyboards or mood boards. Storyboards are 

comic-like representations of future product use. It shows a sequence of sketches of 

several actions that the user can perform or experience with the product, with 

accompanying dialogues, and or explanatory annotations (Beaudouin-Lafon & Mackay, 

2008, p. 1027).  

 

Picture 7: Result of a participatory design session during which 

adults and children designed a low-fidelity prototype collaboratively.  
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Mood boards are collections of visual materials such as images and objects that 

represent abstract ideas, emotions and feelings, related to the target users or product 

that is designed for. Mood boards are not to be interpreted literally as concrete input to 

design. Instead, they inspire ideas on ephemeral product phenomena such as colour, 

texture, image and status (Garner & McDonagh-Philp, 2001).  

 

 

Cooperative Inquiry 
 

Often, participatory design techniques are combined, as it is the case for Cooperative 

Inquiry or Layered Elaboration. Cooperative inquiry combines techniques such as sticky 

note critiquing -characterized by frequency analysis to critique technology for future by 

means of sticky notes (Fails et al., 2005; Knudtzon et al., 2003; G. Walsh et al., 2010)-, 

low tech prototyping, using ‘bags of stuff’ to create artefacts of the future (G. Walsh et al., 

2010), and or the big paper technique, for which the intergenerational team writes ideas 

for future products on a large poster (G. Walsh et al., 2010). 

 

 

Layered Elaboration 
 

In order to account for today’s changes in technologies that become more and more 

social and or mobile, Walsh et al. (2010) recently proposed a new approach to design 

future products with children, Layered Elaboration (G. Walsh et al., 2010). This approach 

combines storyboarding, drawings, paper prototyping and the use of annotation tools. 

The premise of Layered Elaboration is that the design team is given the opportunity to 

revisit design ideas regularly and asynchronously to agree upon these ideas through 

discussion and reflection. For instance, storyboards can be created based on a paper 

prototyping exercise. The design team can then reconsider the storyboard by adding or 

revising elements and mark these on the storyboard via (a) transparent overlay(s) (G. 

Walsh et al., 2010). 

 

 

Informant-based design evaluations 

 

The design methodologies or techniques mentioned above involve children as active co-

designers. However, in research projects where it is not feasible to involve children that 

extensively, a less active informant role can be foreseen.  
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That is the case for the informant-design approach, where children are invited at regular 

times before and during the design to provide feedback or to test prototypes (Scaife & 

Rogers, 1998, p. 31) instead of continuously participating in the design process. It refers 

to the role of ‘informant’ that Allison Druin defined in her ‘onion model’ (see Figure 1, p. 

3). 

 

 

3.3.2.2 Empirical evaluation methods for middle and late design phases 
 

Contrary to the early design methods that are mainly exploratory (Sanders, 2002) and 

formative, the middle and especially the latest design phases are rather evaluative and 

benchmarking-oriented. Based on Markopoulos et al.’s categorization (2008), the 

following paragraphs describe the most important user-based evaluation techniques 

used for respectively recording and logging, observation, user verbalization, Wizard-of-oz 

and surveys (interviews and questionnaires).  

 

 

Recording and logging methods 
 

Firstly, recording and logging methods are typically used alongside or as part of other 

evaluation methods (Markopoulos et al., 2008, p. 149). As for the automated logging 

techniques, Markopoulos et al. (2008, p. 149) distinguish two levels. At the lowest level, 

user keystrokes, mouse clicks or mouse movements can be recorded whereas at a 

higher level, the interest may go out to the pages that are visited and the duration of 

those visits.  

 These automatic loggings are often accompanied by the recording of video, 

typically the screen displays. Recording audio and video can be essential during 

observations, user testing or interviews as it allows reconsidering interactions, verbal or 

non-verbal feedback (Markopoulos et al., 2008, p. 152).  

 A usability laboratory is equipped with the necessary recording and logging 

infrastructure (see e.g. Picture 8). It consists of a room where the product in question can 

be tested and evaluated by a real user; an observation room where the researcher can 

unobtrusively follow the users’ interaction via the available video-recording infrastructure, 

and logging software (Dumas & Redish, 1999, p. 153). Both observation room and test 

location are separated by a one-way mirror which allows the researcher to observe the 

users’ reactions and interactions but not vice versa (Picture 9).  
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Some usability labs are equipped with observational instruments for psycho-physiological 

measurement. Examples of instruments that measure changes in activity in the 

autonomic nervous system as a reflection of emotions include among others galvanic 

skin response, cardiovascular measures, respiratory measures, electromyography or 

emotions identifications (Mandryk, Inkpen, & Calvert, 2006).  

Picture 9: Usability lab, consisting out of an observation room 

where the researcher can follow the users’ actions both via the 

recording facilities and one-way mirror. 

Picture 8: Observation room of a usability lab, equipped with 

recording and logging facilities.  
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In usability labs, eye-tracking (or gaze-tracking) infrastructure is also often available. It 

allows revealing what the users are actually looking at, how often and how long (see 

Picture 10) (Markopoulos et al., 2008, pp. 157-163). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Finally, up-to-date usability labs are also often equipped with facial expression 

instruments to link facial muscle movements and facial expression patterns to distinct 

emotions (Ekman, Friesen, & Hager, 2002; Zaman & Shrimpton-Smith, 2006). Vocal 

instruments function in a similar way as the facial expression instruments in that they link 

vocal cues patterns and features such as average pitch and speaking rate to emotions 

(Lewis, 2001).  

 

 

Observation methods 
 

Secondly, observation methods are aimed at observing a child using a product in order to 

evaluate the child-product interaction. They can be divided into direct and indirect 

approaches. Direct observation occurs when a researcher is physically present to 

observe the child’s experience. This type of observation can be planned and guided by 

coding schemes (structured observation) or open-ended (unstructured observation) and 

range from passive observations, -whether performed in the field (naturalistic 

observations) or not-, to active engagements (participant observations) (Markopoulos et 

al., 2008, p. 167). Finally, the researcher may also decide to observe in a mediated (and 

or asynchronous) way by means of technology (indirect observation) (Markopoulos et al., 

2008, pp. 165-166).  

Picture 10: Example of a user’s gaze path when navigating on a 

website revealed through eye-tracking. 
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Verbalization methods 
 

The third category of evaluation methods refers to the verbalization methods. 

Verbalization methods allow for gathering opinions and expressions of emotions 

(Markopoulos et al., 2008, pp. 210, 215). They can be categorized by the person children 

are expressing their feelings and thoughts to (Markopoulos et al., 2008, p. 187). Children 

may be talking to themselves, peers, a hand-puppet or an adult interviewer. Furthermore, 

the way children are motivated to express their feelings and thoughts may also vary from 

very subtle encouragements (e.g. spontaneously think aloud) to very explicit prompts 

(e.g. active intervention).  

Think-aloud is one of the most used and cited verbalization-based evaluation 

techniques in the field of Human-Computer Interaction. The protocol allows entering the 

inner world of the test users by asking them to think out loud while interacting with the 

product under test (Dumas & Redish, 1999; Rubin & Chisnell, 2008; Wright & Monk, 

1991). Dumas (2003) points out to a distinction between two levels of think aloud 

(Dumas, 2003), based on Ericsson and Simon’s categorization (Ericsson & Simon, 

1993). The first level, level-1, focuses on thoughts stored in one’s short-time memory that 

describe what people are thinking as they complete cognitive tasks, not yet diving into 

the emotions linked to these tasks. In order to prompt for first level verbalizations, the 

only allowable encouragements are non-intrusive prompts such as ‘keep talking’ or a 

‘Um-mmmh?’ (Olmsted-Hawala, Murphy, Hawala, & Ashenfelter, 2010, p. 2382). The 

second level, level-2, however, goes much further by focusing not only on the thoughts 

but also on expectations, feelings, experiences, etc (Dumas, 2003). Most usability 

practitioners and user experience evaluators explicitly prompt for second level reports 

(Olmsted-Hawala et al., 2010, p. 2382).  

Many variations of think-aloud exist. As for the individual versions, we can already 

distinguish between the concurrent think-aloud protocol according to which the 

participant is encouraged to think out loud while working on a task, versus the 

retrospective variant in which the participants are commenting on their thoughts and 

experiences after the product interaction, e.g. while reviewing video recordings of that 

particular interaction (Markopoulos et al., 2008, p. 195).  

An in-between protocol is that of the post-task interview. Instead of waiting until 

the total product experience is over, as is the case for the retrospective protocol, the 

researcher shortly stops the product interaction after each important subtask and actively 

intervenes to probe about the user’s (task-related) experiences (Markopoulos et al., 

2008, p. 203). 
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If a multi-user product or task is evaluated or when it is advisable to give the 

participants a natural conversation partner, think aloud can be combined with co-

discovery techniques for which people are given the opportunity to discover and discuss 

the product interaction with peers, usually in pairs (Als, Jensen, & Skov, 2005; Kesteren, 

M. Bekker, A. P. O. S. Vermeeren, & Lloyd, 2003; Markopoulos et al., 2008). The latter 

techniques are also referred to as co-participation, co-discovery learning or constructive 

interaction (Als et al., 2005).  

Peer Tutoring is another variant in which a child is discussing their learning 

interaction with a product with others. Typically, in a first session, one child will explore 

the product individually. Then, in a following session, the experienced child will teach 

another child how to interact with the product–hence, ‘peer tutoring’- (Hoysniemi, 

Hämäläinen, & Turkki, 2003; Kesteren et al., 2003). The way in which the child explains 

the interaction is assumed to give insight into the extent to which (s)he really understood 

the product. Moreover, it reveals mental models and learning processes that would 

otherwise be hard to analyze (Hoysniemi et al., 2003; Kesteren et al., 2003).  

A last type of think-aloud that depends on who is the conversation partner, is the 

Robotic Intervention protocol (Fransen & Markopoulos, 2010). As the name of the 

protocol already indicates, children are introduced to a ‘social robot’ as a proxy of the test 

administrator (Markopoulos et al., 2008, p. 203). 

Apart from the conversation partner, think-aloud protocols can also vary 

according to the level of encouragement. The most extreme variant in terms of prompting 

for verbalization is the active intervention (or coaching) protocol in which the researcher 

actively reminds the participant to verbalize his thoughts and feelings by asking direct 

questions (Dumas & Redish, 1999, p. 31; Olmsted-Hawala et al., 2010, p. 2383).  

In contrast, one subtle version is the concurrent, spontaneous think-aloud 

protocol, as it was suggested by Ericsson et al. (Ericsson & Simon, 1993), also referred 

to as ‘voluntary think-aloud’ (Donker & Reitsma, 2004). For this protocol, Ericsson et al. 

(1993) stipulate a researcher remaining silent, giving no prompts beyond ‘keep talking’ in 

order to avoid possible bias that might occur if the participants are given more time to 

reflect on their actions.  

Another subtle version is the speech-communication-based protocol by Boren et 

al. (Boren & Ramey, 2000). They advocate the use of communication checks or back-

channels as ‘um-hum’, ‘oh’, ‘okay’ to keep the participants talking (Olmsted-Hawala et al., 

2010, p. 2383).  

The last variant on think-aloud makes use of pictographs to support children in 

expressing their thoughts and feelings. The Problem Identification Pictures Cards (PIPC) 

method (Barendregt, 2006) is exemplary for this.  
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The PIPC method relies on the use of eight cards that represent predefined opinions 

children can form while experiencing problems or fun in product interactions (see Picture 

11). The cards represent respectively the following opinions: boring, don’t know/don’t 

understand, fun, difficult, takes too long, childish, silly, and scary (Barendregt, 2006). 

When children are convinced that one of these cards represents their opinion or feelings, 

they are instructed to pick that card. The administrator can ask for more explanation, if 

needed (Barendregt, 2006). This way, the PIPC verbalization method resembles post-

task interviews as a discussion of the experience takes place after certain meaningful 

events that occur during the product use (e.g. finishing a subtask).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Wizard-of-Oz 

 

Wizard-of-Oz prototyping allows for the experimentation with and evaluation of 

prototypes which interaction must be simulated. In particular, with Wizard-of-Oz 

prototyping, the user interacts with what appears to be a working product while at the 

same time a human wizard –sometimes hidden- observes the child participants’ actions 

and makes the product responding correspondingly (Beaudouin-Lafon & Mackay, 2008, 

p. 1026). Wizard-of-Oz prototyping can be categorized as a late or early design method, 

depending on the focus of the research design (formative versus evaluative). Wizard-of-

Oz prototyping allows for flexibility as non-working prototypes can already be tested on 

navigation and interaction. It makes sense in situations where rapid responses from 

users are not critical (Beaudouin-Lafon & Mackay, 2008, p. 1027). However, the 

disadvantage of this technique is that it raises ethical issues when the human wizard 

remains hidden for the child.  

Picture 11: Eight pictures used for the PIPC method 

(Barendregt et al., 2008). 
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Survey methods: interviews 
 

Surveys are a widely used method in media research (Brown, 2007). In the field of 

Human-Computer Interaction, surveys are a common source of data collection especially 

for measuring user satisfaction, preferences, opinions and evaluations (Ozok, 2008, p. 

1152). Nowadays, surveys in HCI are mainly administered via paper-and-pencil or 

electronically (Ozok, 2008, p. 1153). In the case of child respondents, surveys are 

preferably conducted face-to-face. This is especially true for user experience evaluations 

(Read, 2008). Whether questionnaires or interview methods are chosen, depends on the 

research circumstances. For preschoolers who cannot yet read or write, and who might 

need more clarification of some questions, an individual, interactive interview is preferred 

(Read, 2008). Read (2008) also suggests individual interviews if recent experiences with 

technology are questioned.  

The best strategy for interviews with children is an active approach that elicits 

joint action and mutual understanding (Corsaro, 1985; Mandell, 1988). In situations 

where children have difficulties to reflect, one should motivate them towards action 

(‘show, tell & play together’) since action triggers reflection. According to cognitive 

developmental literature, preschoolers can encounter problems in answering open-ended 

questions. This difficulty is not necessarily caused by language production problems, as 

young children can spontaneously produce social causal statements. Rather, "the 

problem may lie in translating an implicit understanding of a vicariously experienced 

situation into a communicatively adequate explicit verbal explanation” (Miller & Aloise, 

1989, p. 274). 

If the product remains present, then children can show rather than tell their views 

and the difficulties of making that translation of their thoughts into an appropriate verbal 

expression diminishes significantly. Action and play thus enhance children’s motivation 

and memory; and allow the researcher to ground the questions in the here and now. 

Consequently, the adult’s role slightly changes from an interviewer to a participant 

observer.  

As the researcher starts engaging in children’s activities, (s)he will rather be 

perceived as an ‘adult friend’ than an authority figure or outsider (Druin et al., 1998, p. 

56; Fine & Sandstrom, 1988). In this context, Corsaro (1985) points out to the importance 

of children’s initiative to invite adults first. He calls this a ‘reactive strategy’ (Corsaro, 

1985, p. 28), a similar approach to what Mandell (1988) promotes by observing children 

in a ‘least adult’ way (Mandell, 1988, p. 439). Unlike Corsaro, however, Mandell (1988) 

asserts that an adult researcher may be more active (and thus less reactive) than 

Corsaro suggested.  
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Although Mandell acknowledges that a more active role is likely to encounter 

“perspectival problems”, she asserts that the resulting trial and error issues give children 

the chance to correct adults so that eventually insight is gained into their interactional 

rules (Mandell, 1988, pp. 439-440). In interviews that do not last long, the chance of 

successfully building up a ‘least adult’ or even ‘friend’ relation with a child is smaller than 

in for instance ethnographic research. That is why adult interviewers often suggest to 

position themselves to the child in a more realistic, intermediate role, that is one of an 

‘unusual type of adult’ or a ‘different type of adult’ who is interested in the child’s 

perspectives (Christensen, 2004, p. 174; Lahman, 2008, p. 290).  

 

 

Survey methods: questionnaires  
 

In the case of questionnaire design for surveys with children, two different components 

are to be focused on: the design of the survey content and the survey scale (Ozok, 2008, 

p. 1159). To our knowledge, no Child-Computer Interaction study has defined what 

content should exactly be questioned for user experience evaluations. Nevertheless, the 

community did succeed in documenting the use of survey scales. In particular, for 

research with children, dichotomous and or smiley-based scales have been promoted.  

Already in 2004, Hanna et al. suggested the potential of dichotomous scaling –or 

pairwise comparisons- for evaluations of digital technologies with children (Hanna, 

Neapolitan, & Risden, 2004). Dichotomous scales are used in questionnaires that 

provide two nominally scaled answer categories. They are most common in surveys for 

attitude measurement, and their results are typically presented by the numbers, 

proportions or percentages of respondents who selected each category (McQueen & 

Knussen, 2006, p. 126). An example of a dichotomous scaled attitude item would be:  

“Do you like this game” with the dichotomous answer choices: “yes” or “no”.  

Youngman (1984) and Read (2008) nevertheless warn that for dichotomous 

scaling, researchers should think further than the typical pairwise comparisons in the 

form of yes/no response options (Read, 2008; Youngman, 1984). Children –and even 

adults- have a tendency to answer ‘yes’ in these questions (Youngman, 1984). Moreover, 

yes/no scaling provides little information that is useful to understand what it is that led to 

favourable user experiences, and thus contributes little in technology design or 

evaluation phases (Read, 2008). 

In contrast to dichotomous scales, multiple category scales offer more than two 

answer categories. According to Spector (1992, p. 5) the use of more than two response 

choices increases precision.  
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Multiple category scales provide three or more category variables, measured on a 

nominal scale. Working on nominal scaling implies that there is no relation between the 

variables (e.g. in terms of order or strength), except from the fact that the variables ‘differ’ 

from one another. For instance, one might consider using multiple category scaling to 

analyse preferences between several product packaging or between several competing 

products within one product class (McQueen & Knussen, 2006, pp. 47, 126). Multiple 

category scaling is useful for user experience evaluations since it allows comparing 

several alternatives on a common attribute. However, when young children are involved, 

one may wonder whether they have the cognitive ability to consider several alternatives 

simultaneously. In this context, Read (2008) warns that when offering children multiple 

answer options, they “may not have the presented answers in their heads and may then 

have great difficulty choosing one of them as an answer” (Read, 2008, p. 122). Slater 

and Bremner (2003, p. 364) sound more optimistic when specifying that preschoolers 

who are five years old can remember about three to four items in short-term memory 

(Slater & Bremner, 2003, p. 364).  

In choice situations, it may be more instructive to administer summated rating or 

ordinal scales as opposed to nominal scales. Imagine that two games are to be 

compared, game ‘A’ and game ‘B’. If the first two respondents prefer A to B, then there is 

still uncertainty about the strength of preference for game A. The first person may have 

been very enthusiastic about the game, whereas the second was only slightly satisfied. 

This different evaluative overtone cannot be distinguished through nominal scaling. In 

these circumstances, however, researchers may want to go further than only 

distinguishing preferences –nominal scaling- and equally distinguish differences in terms 

of order or magnitude –ordinal scaling- (McQueen & Knussen, 2006, p. 128). An example 

of an ordinal item would be: “How much did you enjoy the game? Please give a score 

from 1 ‘not at all’ to 5 ‘tremendously’”. The ordinal response options in this example are 

scaled with higher values reflecting a more positive attitude. 

Summated rating scales generally offer between four and seven response 

options. They are further typified by the following four characteristics. Firstly, they contain 

multiple items. Secondly, each item measures a construct that can be placed on a 

quantitative measurement continuum, such as an attitude that can vary from being very 

favourable to being very unfavourable. Thirdly, there is no ‘right’ answer for each item, in 

contrast to for instance a multiple-choice test. Finally, each item corresponds with a 

statement that respondents are asked to rate (Spector, 1992, pp. 1-2).  

One special variant of a summated rating scale is the Likert scale, on which 

respondents have to express their level of agreement or disagreement with a set of 

predefined statements. Likert scales are the most common scaling technique in HCI 
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surveys with adults (Ozok, 2008, p. 1160). Typically, the level of agreement or 

disagreement corresponds with respectively a favourable or unfavourable attitude 

towards the concept being measured. Most often, an odd number of response options 

are provided so that there is a neutral category. For instance, respondents might choose 

from five response options ranging from totally disagree to totally agree on a 1-to-5 scale 

with ‘3’ (-‘neither disagree, nor agree’-) as the neutral option. An alternative is to work on 

a positive to negative scale (e.g. from 2 to -2) with zero as the neutral category. If the 

coding values are to be shown, then such a positive-to-negative scale with a zero neutral 

point is preferable to a 1-to-5 scale. The first is more intuitive since the zero point 

represents zero opinion or an absence of opinion (McQueen & Knussen, 2006, pp. 129-

130). 

In general, rating scales are easier for child respondents than multiple category 

scales but more difficult than dichotomous scales (Read, 2008). Overall, Spector (1992, 

p. 2) stresses that respondents with low level of literacy have difficulties to complete 

summated rating scales. To make rating scales more child friendly, the response options 

(be it numbers or categories) are often replaced by smileys or faces. 

Surveys based on face scales know a long tradition in medical research for 

measuring pain (Bosenberg, Thomas, Lopez, Kokinsky, & Larsson, 2003; D. L. Wong & 

Baker, 1988) or anxiety and in psycho-social situations for assessing relationships 

(Denham & Auerbach, 1995). Pioneering work on the use of face scales in the domain of 

Child-Computer Interaction can be attributed to Read and her colleagues (Read & 

MacFarlane, 2006; Read, MacFarlane, & Casey, 2001).  

For the measurement of fun with children, Read and her colleagues promote a 

“Fun Toolkit” consisting out of (varied combinations of) the following face or graphical-

based instruments: Smileyometer , Funometer, Fun Sorter and Again-Again Table 

(Read, 2008; Read et al., 2001; 2002). 

The Smileyometer belongs to the category of summated rating scales. Read et al. 

(2002) position the roots of their Smileyometer within the family of 1-5 Likert scales 

(Read et al., 2002). To make rating scales more child friendly, they decided to replace 

the response options (be it numbers or categories) by smileys if it concerns attitude 

information related to for instance fun, preferences or user experiences (Read & 

MacFarlane, 2006). An example of such a visual ordinal scale is given in Figure 8. 

The ordinal response options in this example are scaled with higher values 

reflecting a more positive attitude. Although these scales proved valid for measures of 

fun when administered with relatively old children, they did nevertheless result in an 

overrepresentation of the most positive responses when administered with very young 

children (Read, 2008; Read et al., 2002).  



90 

 

In a context of judging quantity, however, face based rating scales can be used in an 

orderly and consistent ways by children as young as three years old (Anderson & Cuneo, 

1978; Cuneo, 1980, p. 299). 

 

 

 

 

 

 

 

 

The Funometer can be categorized as a visual analogue scale (see Figure 9). It presents 

the response categories on a visual scale, typically 10 cm in length, whereas traditional 

scales rely on words or numbers as response categories. The Funometer’s scale ranges 

from a negative extreme to a positive extreme. Visual analogue scales are often used to 

measure like or dislike for something or for constructs such as fear, anxiety or pain 

(McQueen & Knussen, 2006, p. 130). Read et al. (2001) found that the Funometer is 

valid for the measurement of fun with older children. For younger children, however, the 

results on the Funometer did not seem very discriminating; children tended to give similar 

scores to different activities or objects (Read et al., 2001).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Read acknowledges that many user experience evaluation studies deal with ranking 

products or activities in terms of fun or preference, and refers to this research focus as 

“comparative fun” (Read, 2008).  

Figure 9: Example of a visual analogue scale: the Funometer 

respectively before and after completion (Read & MacFarlane, 

2006).  

Figure 8: Rating scale for children: The Smileyometer (Read & 

MacFarlane, 2006).  
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As we recognized earlier, user experience evaluations never concern absolute 

judgments. Each judgment is always implicitly or explicitly made with reference to 

another (e.g. earlier) meaningful experience that the user had (Read, 2008).  

In order to measure this ‘comparative fun’, Read and her colleagues suggest using the 

Funometer or Smileyometer for each alternative evaluation or relying on another 

instrument of their Fun Toolkit, that is the Fun-Sorter (Read et al., 2002).  

The Fun Sorter consists of a comparison matrix that children can fill in either by 

writing the answers down or by placing (predefined) picture cards on the empty grid, as 

shown in Figure 10. The Fun Sorter encompasses n + 1 columns (where n is the number 

of technologies or activities in question), and m+1 rows (where m is the number of 

constructs being measured) (Read, 2008). Read warns that the Fun Sorter is relatively 

difficult to administer with young children compared to the other Fun Toolkit instruments. 

To make it a little bit easier for young respondents to differentiate among the statements, 

she advices to present a separate grid for each construct being measured (Read, 2008). 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

The last instrument of the Fun Toolkit is the Again Again Table. An example of an Again 

Again Table is depicted in Figure 11. The Again Again table consists of a simple table 

that requires children to indicate whether they would like to experience a certain 

technology again or not. The table is constructed of n + 1 rows, where n is the number of 

technologies evaluated. Three response options are possible, ‘yes’, ‘maybe’ or ‘no’, and 

represented in the table columns, next to a first column depicting the technologies in 

question. Read advices not comparing too many technologies to prevent children 

becoming fed up with filling in the table (Read, 2008).  

Figure 10: A completed Fun Sorter with two constructs and three activities. 

Example inspired by Read, 2008. 
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Overall, Read asserts that the Again Again Table is easier to accomplish for children 

than rating exercises (Read, 2008). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4 Reflection upon the methodological approaches 

 

Reflecting upon the methodological approaches mentioned above, it is remarkable that 

user experience instruments involve techniques to measure both the performance of user 

experience (e.g. via physiological measures or observation) and the evaluation of it (e.g. 

via verbalization techniques). Traditional attitude measures focus on subjective 

evaluations, whereas user experience researchers also acknowledge the possibility to 

predict to some extent user experience based on an adult expert who inspects the 

technology. 

Although inspection methods by experts can be interesting, time and cost 

effective for the evaluation of child products and applications, we position our work within 

a new sociology of childhood perspective, engaging ourselves to involve children directly 

and actively (Darbyshire et al., 2005, p. 467). By involving children in the evaluation, we 

can prevent detecting ‘false positives’ which are predicted problems that children do not 

seem to encounter, or prevent detecting ‘false negatives’, which turn out to be true 

problems that were not predicted by the adult inspector (Markopoulos et al., 2008, p. 

285). Consequently, in making methodological decisions, we will not rely on 

performance-based measures, nor will we elaborate upon inspection methods; and focus 

on user experience evaluations expressed by child respondents instead. 

Figure 11: Example of the Again Again Table, inspired by Read, 

2008. 
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As for the empirical techniques based on an active involvement of the child, a 

distinction was made on the basis of the design phase in which these are generally used. 

In the beginning of a design process, research aims are generally dealing with finding 

innovative and age-appropriate design ideas for future products; the purposes in the last 

stages are rather of the type of benchmarking and evaluation: deciding on product 

preferences, making comparisons between designs, assessing whether user 

requirements have been achieved, and detecting usability problems or a few key 

attributes to improve towards an optimal user experience (International Organization for 

Standardization, 2009, pp. 16-17).  

In the later design phases, prototypes become available as concrete 

representations of the design ideas. Evaluations of these prototypes are necessary, not 

only to reveal the best prototype that should be developed further, but also to reveal the 

strengths as well as weaknesses of the design. For children, discussing prototypes is 

easier then discussing ideas as part of the early requirement analysis. As prototypes are 

concrete and detailed, they allow for a direct comparison with other, existing products 

and a reflection on real world scenarios (Beaudouin-Lafon & Mackay, 2008, p. 1020).  

In our previous section, it has become clear that in the last decade, early design 

methods have been documented in great detail in the domain of Child-Computer 

Interaction. Practices and insights regarding these merely creative approaches are 

widely shared among the community and agreed upon as both useful and appropriate 

with and for young children. Although evaluative methods in the middle and late design 

phases have not been under documented in literature, we nevertheless ran into some 

important limitations. In particular, the constraints of the current range of empirical 

evaluation methods used with preschoolers can be explained in terms of a) the 

evaluation goal (performance versus user experience orientation), b) the social and or 

cognitive limitations of young child respondents, c) the lack of validation with young 

children, and d) the effort in time. 

In general, evaluation methods to involve young children in the latest design 

phases have known a relatively long tradition in the detection of usability problems rather 

than children’s product liking or disliking (Sluis-Theischeffer et al., 2009, p. 133). What 

has generally been missing in the assessment of a new product’s success is a deeper 

understanding of the reasons for success or liking, and thus an evaluation and reflection 

upon children’s needs (Jensen & Skov, 2005). If user experience issues are evaluated, 

for instance via Fun Toolkit measures, then the results often reach no further than 

highlighting or ranking product liking, rather than also revealing the underlying reasons 

for the favourable or unfavourable user experiences. 
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Theoretically, verbalizations methods have the potential to answer this why-

question (Janni Nielsen, Clemmensen, & Yssing, 2002) and are especially relevant in the 

light of our user experience definition. Indeed, revealing subjective feelings of how an 

individual perceived a particular product experience is especially possible through self-

report measures (Desmet, 2005). In the category of verbalization methods, concurrent 

think-aloud techniques are most popular and valued because they allow to measure 

fondness and performance information at the same time. They help users focus and 

think, and give the researcher prompt feedback at the same moment that they are 

experiencing the consequences of their actions. Concurrent think-aloud is an easy 

evaluation method which -when used under the right circumstances- can reveal a lot of 

detailed information.  

There are nevertheless also a few disadvantages concerning the concurrent 

think-aloud method. The method can be experienced as unnatural – especially in the 

case of ‘voluntary’ concurrent think-aloud (Donker & Reitsma, 2004)-, or disturbing and 

exhausting (Rubin & Chisnell, 2008). Moreover, in the context of user experience 

evaluations with children, concurrent think aloud is rarely applicable. Children tend to 

forget to think out loud so that prompting becomes necessary. Explicit prompting may 

involve the risk of social desirability. Children run the risk to interpret it as a social 

convention that there does exist a right answer and consequently think of ‘non-problems’ 

to please the adult researcher (Barendregt et al., 2008, p. 96). Furthermore, when 

children have to reflect on their experience while being in the middle of it, their 

experience can be biased too (Ravaja, Saari, Turpeinen, Laarni, Salminen, & Kivikangas, 

2006a). This similarity of experiencing a product and commenting on that experience 

may also pose cognitive constraints to the child (Markopoulos et al., 2008, p. 189). 

Considering the limitations of the concurrent think-aloud protocol for child 

participants, the retrospective think-aloud seems to counter its possible cognitive or 

social constraints (Boren & Ramey, 2000). Until today, there has been no research 

analysing and specifying which procedure should be followed for retrospective think-

aloud with young children (Markopoulos et al., 2008, p. 196). The only advice given is 

that the time between the product experience and the questioning may not be too long 

(Markopoulos et al., 2008, p. 196).  

Another verbalization method that has been promoted for its use in product 

evaluations with children is the constructive interaction protocol (Jakob Nielsen, 1994). 

Recent studies have nevertheless reported some disadvantages of constructive 

interaction. Especially when young children are involved, cooperation seemed difficult 

(Markopoulos et al., 2008, p. 207). At older ages, children were often competing against 

one another rather than cooperating (Kesteren et al., 2003). 
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In general, think-aloud protocols need more research to decide upon the 

appropriateness and validity when used with young children. For instance, more research 

is needed on the effectiveness of active intervention compared to think-aloud 

(Markopoulos et al., 2008, p. 203), to confirm the first positive findings regarding Robotic 

Intervention (Fransen & Markopoulos, 2010) or the Picture Cards Method (Barendregt, 

2006). The same goes for face-based survey questionnaires, for which the validity of 

their scales still needs further investigation when used with preschoolers (Anderson & 

Cuneo, 1978; Bosenberg et al., 2003; Read, 2008). 

In addition to verbalization methods, ethnography-based research is also 

considered appropriate to grasp the full meaning of children’s product experiences. In 

general, there are two perspectives on ethnography-based evaluations regarding its 

ecological validity. Some researchers point out to the advantages of ethnography in 

terms of data realism thanks to the closeness to the child’s natural context as well as the 

non-threatening and familiar encounter between adult and child (Lahman, 2008, p. 289). 

Others critically reflect on the possible risks as children might realize that they are being 

observed and consequently behave less naturally. Anyhow, each adult observation of a 

child occurs in a particular context that is viewed from an adult perspective (Dunn, 2005, 

p. 97). Even if the adult researcher tries to be child-like, he or she cannot simply observe 

as a full ‘member’ of the group (Tinson, 2009, p. 47).  

Another limitation of many evaluation methods and especially the ethnography-

based practices, concerns the relatively high time commitment which makes these less 

applicable in an iterative, short-term new product design cycle. While some researchers 

report on their success of conducting an ethnographic study over a two week period, 

having a total of twelve hours of observation (Wyeth, 2006), many ethnographic research 

practices take over months or even years (Sanders, 2002), and consequently pose 

seriously demands in terms of time and budget resources.  

Overall, we acknowledge that ethnographic practices are meaningful for analyzing 

the role of products, usage patterns and social aspects in general (Wyeth, 2006). 

Nevertheless, it should be warned that “participant observation is less applicable for 

analyzing user experience at a more cognitive and sensorial level or for evaluating user 

performance” (Markopoulos et al., 2008, p. 167). Besides that, ethnographic research is 

not feasible in middle design phases, where low-fi prototypes are available for which the 

presence of a researcher is needed to simulate interactivity (e.g. via Wizard-of-Oz 

technique).  
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As a conclusion, the reflection upon the current methodological approaches for 

user experience evaluations reinforces the view that at the moment of our writing, no 

appropriate and valid research design has been defined that allows for analysing 

preschoolers’ (degrees of) liking and disliking as well as the underlying reasons for 

favourable or unfavourable user experiences in terms of product attributes.  

What this manuscript aims to put forward is the introduction of an adapted 

research design that combines the best of both attitude and user experience research. In 

other words, it aims at combining the methodological principles of attitude and user 

experience research with the principles of questioning young children. For the 

measurement of (the degrees of) liking, we are inclined to follow in Read’s (2008) 

footsteps to adapt Fishbein and Ajzen’s (2010) typical attitude questionnaire design into 

more child-friendly versions. Regarding the analysis of the reasons for liking or disliking, 

we tend to explore the feasibility of laddering and take into account the advices made in 

child-centred studies on retrospective think aloud measures.  

This suggested approach presents one particular issue, do preschoolers possess 

the abilities to perform in surveys at all? This issue is even more pertinent in a laddering 

situation, where the child is probed to make attribute-consequence-value attributions as 

explanatory for his product liking or disliking. In the following paragraphs, we will discuss 

this issue in more detail from a developmental psychology perspective.  
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4. Discussion of preschoolers’ abilities to perform as laddering 
respondents 5

 

 

In order to find the right methods to design and evaluate young children’s digital play 

experiences, we are somewhat obliged to define the corresponding age group by making 

assumptions about their ‘typical’ abilities and skills. Although we acknowledge that 

children develop differently, and that child individuals thus differ from the archetypical 

pictures, a discussion of their general characterization remains useful (Bruckman et al., 

2008). Recent literature on children’s ‘theory of mind’ has shown that unlike the cognitive 

limitations Piaget reported, the preoperational aged children already show important 

cognitive and behavioural capabilities.  

This part of the paper discusses the capabilities that children need to perform as 

adequate and active participants in user experience evaluation studies, focusing on 

respectively preschoolers’ language capabilities (paragraph 4.1) and their associative 

thinking (paragraph 4.2). Then, we document the preconditions of children’s capability to 

attribute psychological causes to behaviour (paragraph 4.3), as this capability is 

necessary to perform in laddering interviews, and explain how preschoolers actually 

understand and explain behaviour such as product liking or product choice (paragraph 

4.4). Finally, we reflect upon the impact of these social and cognitive capabilities on 

preschoolers’ potential to perform as laddering respondents, hereby pointing to issues 

that deserve further work (paragraph 4.5). 

 

 

4.1 Language  

 

One of the most prominent capabilities that children from the preoperational stage 

between two and seven years acquire is language (Lemish, 2007, p. 669; Piaget, 1970). 

Children’s language development occurs in several phases. At the age of two and a half, 

children leave the early language phase for the language differentiation phase. It is from 

the age of five years that children enter the language fulfilment phase (Zink & Smessaert, 

2009). In general, preschoolers’ language has reached a sufficient level for the adequate 

use of words to describe actions or represent objects (Bukatko, 2001, pp. 242-243; Rice, 

1998).  

                                                
5 For a summary, we refer to Zaman & Vanden Abeele, 2010. 



98 

 

Furthermore, most preschoolers have obtained a sufficient level of pragmatics, this is 

“children’s practical ability to use language to communicate with others in a variety of 

social contexts” (Rice, 1998, p. 168) and an ability to deal with the complexities of open-

ended questions (Irwin & J. Johnson, 2005, p. 825).  

Already between 12 and 36 months, children start to appropriately label sensory 

experiences of seeing, hearing, smelling, feeling and touching. Furthermore, these young 

children also possess the language skills to verbally express the intention of their actions     

(“I want”, “I am going to”) as well as their feelings and states (joy, likes and dislikes) 

(Bretherton, McNew, & Beeghly-Smith, 1981, p. 241). The emotion labels preschoolers 

can already link to facial expressions at an early age are ‘happy’, ‘angry’ and ‘sad’, 

acquired in that order. Older preschoolers can also label emotions for facial expressions 

as ‘scared’, ‘surprised’, and ‘disgusted’ (Widen & J. A. Russell, 2003, p. 114). Gradually, 

preschoolers acquire the ability to “describe characters not only by exterior appearance, 

but also by personality traits, motivations, feelings, personal history, and social 

orientation, as well as the contexts in which they interrelate with others” (Lemish, 2007, 

p. 670). 

From the age of three years onwards, preschoolers begin to grasp and 

understand the (synthetic) rules underlying language (Bretherton & Beeghly, 1982). 

Whereas a two-year-old is mainly acquiring new words and sometimes using these to 

communicate in sentences of at least two words, is a three year old effectively using 

words as well as whole sentences. Three-year-olds can construct sentences of minimum 

three words. Furthermore, three-year-olds can also use words to express their feelings, 

their desires and problems. Finally, although three-year-olds talk much to themselves, 

they have a sense of self, knowing they are a person and that the others are persons too. 

The understanding of their own identity matures at the age of five.  

At the age of four, preschoolers become very talkative. Four-year-olds can 

already tell a relatively lengthy story, although they still tend to mix truth and fiction. In 

doing so, preschoolers are acquiring the skills “to reconstruct events, understand 

sequence, distinguish between central and incidental information, connect causes to 

consequences and the like” (Lemish, 2007, p. 670). Four-year-olds become aware of the 

attitudes and abilities of others (Gesell, 1940, p. 51). On average, 75 to 90 % of their 

speech is understandable. Four-year-olds also use many egoistic statements, but these 

often have social reference. As for the answering abilities, a peak is reached at the age 

of five.  
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Five-year-olds’ answers to questions are more succinct and to-the-point than the 

answers of younger preschoolers. Their language is essentially complete in structure and 

form, with an elaborate vocabulary that is accurately used. Five-year-olds can analyse 

sentences as a whole and also focus on a single world in the sentence. To some extent, 

five-year-olds are also capable of making some abstractions. Five-year-olds can display 

emotional traits and attitudes if it concerns less complicated or familiar situations, e.g. the 

child can show pride in winning a game or satisfaction in creating a drawing (Gesell, 

1940, p. 57). Furthermore, the answers to questions of five-year-olds reflect that they 

have an eye for details (Gesell, 1940, pp. 43-46, 51-52; Goorhuis-Brouwer, 2007).  

In communication, children make action and verbal communication converge. On 

the one hand, children’s play can be considered as “a vehicle for self-expression” 

(Wyeth, 2006, p. 1227). On the other hand, children also speak while they act. Children 

not only comment on what they are doing, but at the same time this speech supports and 

co-constructs the action in a convergent way in order to reach the goal at hand. This 

process becomes most apparent in situations where children try to solve a problem 

through verbal formulations and by appeals for help (Vygotsky, 1978, pp. 25-29). Young 

children’s speech generally follows up their actions. The activity initiates and determines 

the speech. Nevertheless, the speech of older children can also precede their actions so 

that it is the speech that initiates and dominates the actions of the child. This implies that 

for the oldest preschoolers, speech can not only serve as a reflection upon earlier 

experiences but also as a planning of future activities and an expression of desires 

(Vygotsky, 1978, pp. 28-29). 

Last but not least, preschoolers are able to understand media experiences. For 

instance, in the context of preschoolers’ perception of television content, Lemish (2007, 

p. 670) found that preschoolers have “the ability to identify and to understand the codes 

and conventions of audiovisual expressions, such as special effects, shooting angles, 

slow and fast motion and the like”. Moreover, preschoolers are also able to understand 

that “all forms of television are production, even realistic genres, and that television text 

involves action by many professions and roles” (Lemish, 2007, p. 670). As preschoolers 

gradually acquire these skills to understand and describe television content, we expect 

that preschoolers will also be able to understand and describe digital media content that 

they are familiar with such as online games.  
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4.2 Associative thinking 
 

Apart from children’s language, associative thinking is another important capability that is 

required to participate as competent respondents in a laddering interview. This capability 

would allow them to consider a variety of elements in constructing a ladder. The 

elements of a ladder are typically formed not only by relying on the information that is 

immediately accessible, but also for instance by information that is learnt or anticipated 

by previous experiences.  

Children think in terms of associative sequences which are rather complex 

associations affected by situational as well as personal aspects (D. H. Russell, 1956, p. 

203). The intensity of children’s associative thinking is variable, ranging from automatic 

objective associations to highly subjective daydreaming or fantasy. Furthermore, their 

associative thinking may involve the use of past experiences, needs and purposes. As 

children grow up, they acquire more knowledge to be used in associate thinking, 

knowledge that in the mean time also becomes more conceptual and systematic.  

In a laddering interview, children are asked to make associations to explain their 

liking or disliking for certain product features or consequences. The more they want to 

move up on the ladder during the interview, the more associative thinking is required. As 

previous research has shown that children are able to think in sequential patterns when 

they have to express their thoughts about a certain topic (D. H. Russell, 1956, pp. 211-

214), we assume that preschoolers gradually acquire the capabilities to use their 

associative thinking skills in interviews as well.  

 

 

4.3 Preconditions for early social causal reasoning 
 

In addition to their language and associative thinking, preschoolers’ social cognition is 

another relevant capability to be able to report upon their user experiences. Innate 

schemas do exist both among adults and children that make people consider behaviour 

in terms of mental states and traits (Lillard, 2006, p. 65). In order to study children’s 

capability to attribute psychological causes to behaviour, we should first discuss four 

underlying cognitive requirements for this ability.  

First, children should be able to express the knowledge that there is an internal 

state. Miller and Aloise (Miller & Aloise, 1989, p. 258) describe evidence that 

preschoolers possess a rudimentary knowledge of the existence of mental states. The 

mental states expressed by children can refer to ‘cold’ aspects of mind such as memory 

or to ‘hot’ aspects such as intention or motivation.  
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This knowledge reaches further than the existence of the mental states of the self and 

the present, involving mental states of others and past or future states as well. For 

instance, Bretherton et al. found that young children between 13 and 36 months can 

already explicitly express the knowledge to refer to previous experiences or to replicate 

previous behaviour in new contexts (Bretherton et al., 1981, p. 241). Often under 

documented, causal expressions of young children are mainly reflected on things that 

they intend to do next instead of things that they have just experienced (Miller & Aloise, 

1989).  

Secondly, in order to truly grasp the existence of mental states, one should 

realize that the internal differs from the physical world. Many studies have evidenced that 

preschoolers can express awareness and differentiation between the mind and the ‘real’ 

world (Miller & Aloise, 1989, pp. 259-261).  

In order to perceive mental states as possible causes of behaviour, preschoolers 

must not only be aware of the existence of mental states, its differentiation from the 

external state of affairs, but also its functioning. Preschoolers’ rudimentary understanding 

of the mental functioning has been evidenced through their meta-cognitive knowledge on 

the effects of a person, situation, tasks or strategy on processes of memory and 

attention. For instance, children are able to realise that interest and effort have a 

significant impact on a person's memory performance (Miller & Shannon, 1984; Miller & 

Zalenski, 1982; Wellman, Collins, & Glieberman, 1981). Furthermore, Bretherton et al. 

(1981) found that very young children realized that it is not always easy to infer internal 

states of others. Sometimes children also understood that questioning these states was 

needed to reveal the underlying mental state (Bretherton et al., 1981, p. 241). 

The last aspect in explaining preschoolers' capability to attribute causes to 

behaviour concerns the fact whether children can differentiate among mental states. First 

of all, preschoolers are able to distinguish between their own mental state and that of 

another person (Berk, 1999, p. 247; Bretherton et al., 1981; Bukatko, 2001, p. 380). 

Young as preschoolers may be, they already show first actions of perspective taking. 

However, when attributing psychological causes to somebody else's behaviour, 

preschoolers tend to conceptualize these attributes as temporary states rather than 

stable traits. Another limitation is that they have difficulties considering a person having 

both positive and negative traits (Miller & Aloise, 1989, pp. 263-264). 

Children’s ability to differentiate among emotions, provides more evidence of their 

ability to differentiate among mental states. Children’s capability to differentiate among 

mental states of affect is evidenced in studies reporting on preschoolers adequately 

inferring emotions from pictures and facial expressions (Bretherton et al., 1981; Widen & 

J. A. Russell, 2003). Other studies have shown that children can not only infer various 
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emotions from facial cues but also from contextual clues, normative information about the 

group the person belongs to, or from behavioural and psychological dispositions of the 

person involved (Miller & Aloise, 1989, p. 262).  

The older the preschoolers, the more differentiated affect-related words they 

express, ranging from simple sad-happy classifications to more subtle emotions and 

valences such as anger, surprise or excitement (Bretherton et al., 1981; Miller & Aloise, 

1989; Widen & J. A. Russell, 2003).  

As a last related remark on preschooler's ability to distinguish among mental 

states, we should mention children's ability to give more than one cause as explanatory 

for behaviour. Preschoolers can combine two causes (Anderson & Cuneo, 1978; Cuneo, 

1980) and even give a different weight to one cause as compared to another (Miller & 

Shannon, 1984).  

In sum, preschoolers have a rudimentary awareness of mental states and 

understanding of psychological causes of behaviour. They have a growing ability to 

speak about their internal, mental states, which may involve past, present or future and 

which is not limited to their own states but also to states they are not actually 

experiencing or mental states of others. Furthermore, their knowledge reaches further 

than mental states of the immediate, concrete situation. Their mental states can also 

refer to cold aspects of mind such as thought, memory, attention and perception as well 

as hot aspects such as emotions, motivation and personality. Preschoolers know that 

there is an internal state, and that this internal world differs from the physical world. They 

acknowledge that situational factors can impact the functioning of behaviour. In general, 

the older the preschoolers, the more differentiated their knowledge about mental states, 

and the more it starts to resemble adult’s conceptualisations.  

 

 

4.4 Preschoolers’ social causal reasoning potential  
 

In what follows, we explain how preschoolers actually attribute causes to behaviour such 

as product use, product choice and product (dis)liking. First we document the distinction 

between person-related and situation-related causes. Then, we discuss how children 

attribute causes to product liking or product choice and what kind of biases may occur in 

this attribution process.  

In the process of social causal reasoning, a typical distinction is made between 

internal and external causes. There are different definitions of what can be considered an 

internal versus external cause. Miller and Aloise's categorization (1989, p. 266) seems to 

be the most correct one, preventing oversimplifications. Figure 12 summarizes their 
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categorization, which they prefer to call a person-situation dichotomy rather than an 

internal-external dichotomy.  

According to their model, people can rely upon two types of explanations. Either 

people explain behaviour in terms of personal characteristics, -psychological or physical-, 

or situational reasons, such as someone else’s psychological preferences or physical 

aspects such as environmental issues. Note that someone else’s psychological 

disposition is classified under the ‘situation’ category, even though referring to internal 

states. This explains why labelling this categorization as a person-situation dichotomy 

was more appropriate than referring to it as an internal-external dichotomy.  

 

 
Figure 12: The person-situation dichotomy by Miller and Aloise (1989), defining and categorizing the different causal 

attributions people can make. 

 

When preschoolers are interpreting and explaining behaviour, one must realize that there 

is no such thing as a general preference for situational causes to person-related causes. 

Which type of cause they will rely on depends on several variables.  

A first variable that influences children’s preference for behavioural causes, 

concerns the person whose behaviour they are considering. Are children considering 

their own behaviour versus that of other people? In this situation, preschoolers tend to 

attribute situational reasons to their own behaviour -especially if this is a negatively 
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valenced behaviour- as opposed to personal or dispositionally causes to someone else's 

behaviour (Abramovitch & Freedman, 1981). This is often referred to as the actor-

observer effect, attributing someone else's behaviour to internal opinions, likes, needs, 

intentions and motives rather than physical attributions, unless there is compelling 

evidence to the contrary (Miller & Aloise, 1989, p. 269). If the behaviour of teachers and 

peers is evaluated and compared to their parents' behaviour, then preschoolers are likely 

to attribute situational causes to the first group's behaviour and personal causes to their 

parents' behaviour.  

As already implicitly indicated, valence of the behaviour is also an important 

variable. Preschoolers are more likely to make internal attributions concerning positive 

behaviour (Miller & Aloise, 1989).  

Thirdly, the type of cause also has its impact on the preferred type of attribution. 

When considering the category of personal, psychological causes to behaviour, 

preschoolers show a clear preference to attribute temporal psychological states such as 

intentions, motives or emotions to behaviour rather than stable traits. In social reasoning, 

temporary states are thus preferred over someone's stable states. The first are more 

salient, the latter often not understood by children as a stable characteristic. Compared 

to adults, preschoolers' understanding of psychological causes such as intention and 

motivation is not that abstract and ‘truly psychological’ as that of adults. Furthermore, 

when children do consider situational causes -which in general occurs less often-(Lillard, 

2006), then they have a tendency to rely on entity causes rather than situation-

environmental or contextual-narrative causes (Miller & Aloise, 1989, p. 269).  

A fourth variable determining the preference for personal versus situational 

causes refers to the type of behaviour children are considering. For instance, the 

behaviour in question may concern non-social behaviour as opposed to interpersonal, or 

prosocial behaviour. Examples of prosocial behaviour are playing together, helping 

another person or hurting someone. Our manuscript’s topic is a good example of a non-

social behaviour, specifically the liking of a digital medium and choosing between play 

materials (Miller & Aloise, 1989, p. 271). For the latter behaviour, entity bias is likely to 

occur. In particular, children tend to seek the reasons for liking or choice in terms of the 

product's attributes ("I like it because it is a new product") rather than in terms of 

personality traits ("I am a curious person who likes new products").  

The possibility that entity bias occurs is highest if the person’s behaviour is closely tied in 

time and space to the entity, as in the case of play materials (Miller & Aloise, 1989, p. 

271). In these circumstances, if children are already referring to the self, then they tend 

to focus on what they can do ("I could finish that game") rather than what they are ("I am 

an experienced player of this kind of games") (Miller & Aloise, 1989, p. 279).  
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The reasons why entity bias easily occurs in play material choice situations can 

be explained as follows. First, the child is asked to make a choice between media objects 

which encompasses a cognitive task that explicitly addresses the objects or 'entities' in 

question. Secondly, the wording of the question “What is it you like about the [entity]?” 

emphasizes the characteristics of the objects, thus directing away the attention from the 

person making the choice. Thirdly, the object’s characteristics are more stable than those 

of the person/situation. Moreover, the product characteristics are also easier to 

understand. Consequently, the child feels more certain relying on the stable product 

characteristics than the rather complex and changing personal or situational factors. 

Finally, the attractiveness of the toy is perceived as a characteristic inherent to the toy 

and not as something seen through the eyes of the person and thus mediated (Miller & 

Aloise, 1989, p. 271).  

Last but not least, whether children will attribute situational or personal causes to 

behaviour does not only depend on their ability to do so or their preferences depending 

on the situation, but also on the tendency to use a particular type of cause because of its 

salience, simplicity and accessibility. Like adults, preschoolers tend to consider salient 

stimuli as causal and in situations that become too complex or information-rich, children 

are inclined to rely on the most evident descriptions rather than searching for complex 

causal reasons.  

 

 

4.5 Impact on preschoolers’ laddering capabilities 
 

In general, our literature overview suggests that preschoolers have the basic linguistic 

and cognitive knowledge to participate in a laddering evaluation study and the 

rudimentarily capabilities to attribute reasons to their product choice or liking. In 

particular, as far as preschoolers’ language concerns, we conclude that preschoolers 

gradually acquire the basic knowledge and skills that are needed to participate in a 

meaningful communication and conversation. According to literature, preschoolers’ 

language skills reach a relatively mature level at the age of five.  

Furthermore, if the research setting is adapted to the young participants’ capabilities and 

interests, then preschoolers can appropriately refer to mental states, differentiate mental 

and physical worlds, differentiate among mental states, understand rudimentary 

processes of memory and information-processing and organize emotional states in 

dimensions not unlike those used by adults.  
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In a laddering context of choosing between products and considering non-social 

behaviour, however, we should acknowledge that entity bias might occur. This implies 

that children will be inclined to attribute entity-related causes to their own product’s 

(dis)liking or choice. If children are asked to consider their causes of (dis)liking or choice 

as opposed to the causes of another child, then an actor-observer effect might occur. 

Such an actor-observer effect would make children more inclined to attribute person-

related causes to someone else’s behaviour than to their own behaviour, and make 

situational attributions for their own behaviour rather than for the behaviour of others. 

Whether children will use and correctly use their social cognition potential, 

depends highly on the complexity of the situation, the salience of information available as 

well as their general level of cognitive development and domain-specific knowledge 

about the world. Therefore, all information needed to attribute causes to their product 

liking should be highly accessible, e.g. through providing recent experiences or by 

keeping the products present during the discussion, allowing for show and tell if needed. 

Furthermore, the situation should be kept as familiar, meaningful and simple as possible 

(Miller & Aloise, 1989, pp. 263,280). The right methods should be used to approach 

children and a child-perspective should be guaranteed for the reflection upon the data 

obtained from this young target group (Widen & J. A. Russell, 2003).  

For instance, children’s expressions of emotions must not be understood in a way 

we do for adults’ emotional verbalizations. It is very unlikely that the mental states 

expressed by children refer to as stable and psychological conceptualisations as adults 

would conceive. Children’s emotions are less systematic and their conceptualisation of 

emotions is rather broad. In particular, they place each emotion on a wider dimension of 

pleasure –considering something or somebody as pleasant versus unpleasant- or 

arousal. Consequently, the label ‘happy’ may mean both ‘excitement’ as well as 

‘emotional’ to a preschooler (Widen & J. A. Russell, 2003, pp. 116,126). Through simple 

sorting or scaling procedures, children can express evaluative and bipolar judgments of 

how they perceive the world around them (Miller & Aloise, 1989, p. 263). The older the 

preschooler, the more stable, more easily accessed, more easily applied and more 

differentiated their knowledge on the psychological causes of behaviour. That does not 

mean that the youngest preschoolers are unable to categorize, label or interpret 

emotions; they only do so in a less differentiated way than their older peers (Lillard, 2006, 

p. 65; Miller & Aloise, 1989, p. 264; Widen & J. A. Russell, 2003, p. 127).  
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We conclude this discussion that from a theoretical point of view, preschoolers, and 

especially the oldest ones, aged five years and older, should be capable respondents in 

interview settings that probe for the most salient causes of their product liking and 

product preferences. At this moment, however, it is still unclear how this capability will 

exactly be deployed in a laddering interview and how far preschoolers can go in their 

associative thinking and expressing it in words. Hence, empirical research is needed to 

confirm the assumption that preschoolers will be capable laddering respondents who are 

able to construct a ladder as explanatory for their product liking.   
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5. Requirement analysis for a child-friendly laddering research design 

 

The definition of user experience narrows our focus down to children’s individual 

responses to perceived actual and recent user experiences in a certain context of use. 

Unlike performance-based user experience approaches, we focus on evaluations of 

these performances, as it gives the most methodological grip. In line with our definition, 

we address the subjective nature of technology experiences, considering how people 

perceive products and how they judgmentally respond to their product use (Hassenzahl, 

2004b, pp. 31-32). From a methodological point of view, this favours conscious and or 

subjective measures like for instance self-reports, which are performed after the 

experience and thus reflect a response to that (anticipated) experience. Since we 

acknowledge that experiences are per definition individual, even when they arise in or 

are affected by a group context (Law et al., 2009; Sanders, 2002), individual measures 

are favoured over group measures.  

The incentive to develop an adaptation to the in-depth, one-on-one laddering 

interview method arose from our interest in understanding the outcomes of product 

experiences in children. As said before, it is important to understand overall user 

experience ratings as well as the underlying reasons for preferences or liking. Laddering 

is a perfect method to reveal liking at a detailed level, relating people’s evaluative 

responses to specific product characteristics or outcomes. Preceding the laddering 

interview, a short questionnaire can be administered to reveal preferences, or for 

ranking. These (ranked) preferences then serve as input to the laddering interview. So a 

two-step laddering research design is inevitable. Compared to ‘traditional laddering’ that 

is mainly performed in a consumer context with adults, there are important differences 

regarding both the object of our study and the target group. Our study is less concerned 

with consumer decisions of adults, but more focused toward the meaning and 

favourableness of children’s product experiences. Moreover, the elicitation of salient 

product attributes and consequences is focused upon in a user-centred design context. 

All these issues pose challenges on many aspects, from the data gathering to the data 

analysis. 

In the following paragraphs, it is explained that we should move from a two-step 

laddering research design, including respectively the administration of a questionnaire 

and a laddering interview, to a three-step laddering research design that starts with 

providing recent user experiences to the child.  
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For each of the three phases, we critically document how the existing methods can be 

used or should be adapted to evaluate user experiences with children. It is this proposed 

laddering research design that will be empirically evaluated in the second, 

methodological section of this PhD manuscript.  

 

 

5.1 Interaction with digital media: free exploration 
 

This paragraph explains the need for a three-step laddering approach that starts with a 

research phase in which the child is given the chance to explore and interact with the 

digital media in question first. In particular, it is stressed that compared to traditional 

laddering, laddering for user experience evaluations with children requires a meaningful, 

real and actual experience context to refer to. In total, five reasons are given to 

substantiate that laddering interviews with children do not make sense without a 

preceding exploratory play moment for the child.  

First of all, ensuring recent user experiences is motivated in the light of our 

theoretical framework that is mainly considered with finding those product outcomes or 

consequences preschoolers find important. Product consequences can only be 

associated as a function of behaviour. This implies that people must use or experience 

the product first so that these consequences are generated. Direct experience is thus 

crucial, since taken alone, attributes have no relevance (Reynolds & Olson, 2001, p. 15). 

This is especially true in user-centred design evaluation processes, where people cannot 

rely on previous experiences (e.g. when it concerns the development of innovative 

products). Reynolds and Gutman (1988) promote stimulating product use or a 

meaningful context to gather the best data from laddering: “Laddering works best when 

respondents are providing associations while thinking of a realistic occasion in which 

they would use the product. [...] Attention to the context of consumer behavior provides a 

more meaningful context for laddering to proceed. People do not use or consume 

products in general; they do so in particular contexts” (Reynolds & Jonathan Gutman, 

1988, p. 16; 2001, p. 34).  

During the child’s exploration with the technologies, the researcher should try to 

obtrude as little as possible, for instance by not giving any tasks to accomplish 

(Markopoulos et al., 2008, p. 99). This guarantees the facilitation of children’s imaginative 

ways of using technologies (Höysniemi, 2006, p. 29). It prevents that the tasks 

themselves become goals and influence the user experience perceptions (Barendregt, T. 

Bekker, & Speerstra, 2003). 
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Secondly, ensuring direct experiences also increases the validity of children’s 

self-reports. It is easier to recall recently performed behaviour than behaviour that was 

performed a long time ago (Fishbein & Ajzen, 2010, p. 37). If children can rely on recent 

experiences, their opinions become more accessible in memory (Ryder & Leinonen, 

2003). Attitudes are indeed expressed more easily if the information needed to formulate 

these, is salient (Sudman & Bradburn, 1974). Salience of attitude information prevents 

possible response effects (Steenkamp & Van Trijp, 1997, p. 154; Sudman & Bradburn, 

1974, p. 12).  

Thirdly, user experience interviews or evaluations that follow recent interactions 

are more meaningful than user experience evaluations with no actual or recent object of 

reference. In general, children rely heavily on the physical context in which the 

communication takes place. Consequently, they have difficulties to answer questions that 

require going beyond the visually presented or verbally stated information (Ryder & 

Leinonen, 2003). According to Ryder et al. (Ryder & Leinonen, 2003), children’s ability to 

use contextual information in question-answering starts to develop after the age of three. 

Contextual clues do not only simplify the question-answering process and make it more 

meaningful, they in fact constitute an integral part of the parallel process of meaning 

making. The context in which a question is asked, is likely to affect how a child will 

interpret the question and thus how (s)he will answer.  

Fourthly, ensuring recent experiences does not only facilitate easier and more 

valid self-reports and a more meaningful interview, it also increases the familiarity of the 

interview context for children. Inquiring children upon their likes and dislikes takes time. 

Researchers cannot simply approach young children and expect them to share their 

thoughts immediately. Children should be given time to become accustomed to the 

research situation instead (Druin et al., 1998, p. 56). The technology interaction provides 

the child participant with that ice breaker. It gives a common subject to talk about. It even 

forms the ‘bridge’ between adult and child, as it gives a reason for the development of a 

relationship. The technology experience can thus provide that playful opportunity for the 

child to get used to the research situation, including researcher, test setting and 

equipment (Christensen & James, 2000).  

Last but not least, introducing children as active participants in the study may 

empower them to feel engaged not only in the exploration phase but also in the following 

research phases in which their opinion is asked for (Höysniemi, 2006, p. 29). In 

particular, after the exploration phase, children can be approached as the ‘experts’ 

whose experiences we, as adults, are interested in. If this role is appropriately explained 

to the child, then the following interview during which they are questioned about this 

experience will be more successful (Parnell, Patterson, & Harding, 1984).  
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In sum, from a theoretical perspective, we motivate that our laddering research 

design starts by giving children time for product interaction and exploration. As laddering 

is preferably performed in a choice context (cf. paragraph 3.2.1.2), ensuring recent 

experience implies that children must be given the chance to interact with all digital 

media in question, whereby the number of alternatives is limited to a maximum of four 

(Slater & Bremner, 2003, p. 364).  

 

 

5.2 Overall user experience evaluations via questionnaires 
 

In our research design, understanding product (use) liking is conceived as a twofold 

process in which respondents are asked to rank product alternatives first. As a second 

step, the reasons for this ranking are questioned. These expressed reasons correspond 

to children’s salient beliefs concerning the product (interaction) or attribute-

consequences-value relations. Different strategies can be chosen to let children rank the 

alternatives. They can simply be asked to state their top three, or a small questionnaire 

can be administered to reveal their attitudes. The latter approach involves the advantage 

of measuring both direct attitudes as well as attitude strength. According to Fishbein and 

Ajzen (2010) attitude strength information provides insight into the probability of a 

consistent attitude-behaviour relation. Hence, for our research design, it makes sense to 

evaluate both direct attitudes and the attitudes’ strength, although prudence is called for 

in interpreting attitude-behaviour consistency in the case of young child respondents (D. 

H. Russell, 1956).  

To investigate attitudes and attitude strength, questionnaires with closed-ended 

question items are useful. These questionnaires are characterized by a pre-determined 

set of responses (McQueen & Knussen, 2006, p. 125), allowing for quantitative 

measurements and helping to conclude whether one product dominates over another 

and how much. For each product or respondent involved, the questioning should be 

similar to allow for objective comparisons in terms of differences in (strength of) product 

preferences or liking based on the perceived user experience.  

Reflecting upon our proposed research design, the message given in this 

paragraph is that laddering is typically preceded by preference elicitation or ranking. For 

our laddering research design, this implies that after the initial exploration phase and 

before the final actual laddering interview, a short intermediate preference elicitation 

activity is needed.  

There is a dearth of literature on theories of question-answering processes and 

the rules for designing ‘good’ questionnaires for surveys in the child population (Fuchs, 
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2005, p. 701). In survey interviews, different steps characterize the question-answer 

process. In particular, five steps are typically gone through in the generation of a 

response to a particular item. First, the respondent tries to understand the question. 

Secondly, (s)he will retrieve the information that is relevant to find an answer. In the last 

three steps, the response will be generated, formatted according to the response options 

provided and finally edited. As the ability to perform this process correlates with the 

respondent’s cognitive skills, a less sophisticated question-answer process should be 

implemented for preschool-aged respondents (Fuchs, 2005, pp. 702-703). First of all, in 

order to ensure that a child will be able to successfully perform these steps, the question 

wording should be easy to comprehend. Special attention should thus be paid to the 

construction of appropriate question items. Additionally, the response options should be 

adapted to the child’s capabilities too, which necessitates the formulation of an adapted 

scale with meaningful response options.  

The following paragraph is concerned with these two important challenges 

concerning the administration of ‘good’ questionnaires with children. First, the scaling 

techniques that are possible to use with child respondents are discussed (paragraph 

5.2.1). Then, the formulation of good attitude items that preschoolers understand and can 

formulate an answer to, is dealt with (paragraph 5.2.2).  

 

 

5.2.1 Scales  
 

Fishbein and Ajzen (2010) report on the employment of Semantic Differential or Likert 

scaling in ‘traditional’ attitude questionnaires. In user experience research involving child 

respondents, smiley-based Likert scales (Read, 2008), pictorial-based matrixes (Read, 

2008) and dichotomous scaling have been suggested (Hanna et al., 2004; Read, 2008; 

Youngman, 1984). For young children, dichotomous scales are easiest, followed 

respectively by smiley-based Likert scales and multiple category scaling. For a more 

detailed discussion, we refer to paragraph 3.3.2.2. 

Independent of the scale being used, Fishbein and Ajzen (2010) have explained 

that in order to evaluate attitudes, behavioural beliefs are to be questioned. These beliefs 

typically form spontaneously and inevitably when people anticipate or have experienced 

a digital medium interaction (Fishbein & Ajzen, 2010, p. 126). Both belief strengths and 

(positive-negative) evaluations regarding product outcomes are to be measured.  

For each salient outcome, belief strength is multiplied by belief evaluation. The attitude is 

then the total sum of these salient outcomes.  
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In the case of user experience evaluations with children, we expect considerably 

more variance in belief strength than in outcome evaluations. In other words, we expect 

the children to generally agree in their evaluations of the outcomes. In addition, we even 

expect children making more positive product consequence attributions than negative.  

Clearly, the underlying goal of all games is to generate fun and pleasurable experiences 

(Koster, 2004; Lemay & Maheux-Lessard, 2010; Pagulayan et al., 2003), and this is 

especially true for games targeted at young players. Indeed, one of the core elements of 

entertainment is enjoyment and fun (Vorderer & J. Bryant, 2006; Vorderer, Klimmt, & 

Ritterfeld, 2004). 

Realizing that our target group may be very similar in their overall evaluation, 

being rather positive about their user experience than negative, measuring attitude 

strength becomes a critical issue, as it provides the decisive basis for differentiation. The 

product that was liked most would be the number one; the product liked least will then be 

ranked last, although overall still evaluated positively. In the context of user experience 

evaluations, belief strength also determines the probability of consistent attitude-

behaviour relations (see paragraphs 2.3.2 and 2.3.3). Ambivalence is a commonly used 

indicator of belief strength. Strong ambivalence points out to weak attitudes and can 

easily be detected if one holds both positive as well as negative beliefs towards 

performing the behaviour. But how will we measure this attitude strength in 

questionnaires designed for children? How will we deal with the issue that overall, their 

attitudes might be positive? How can we rank the products to end up with a meaningful 

choice laddering context?  

We are clearly facing a lack in literature that prescribes us how to design a valid 

attitude or user experience questionnaire for children. We cannot rely on a ‘standard’ 

questionnaire that has been proved valid for the attitudinal evaluation of user experience 

with preschoolers. The existing questionnaires dealing with children and media mainly 

focus on children’s access to media rather than their media experiences; and mainly 

involve children who can already read and write (such as for instance (Livingstone, 2004; 

Livingstone & Bober, 2004)). Within the HCI community, there do exist questionnaires 

that have already been validated to measure user experience (Bernhaupt, 2010; Ravaja, 

Saari, Turpeinen, Laarni, Salminen, & Kivikangas, 2006b); however, these instruments 

have been designed for adults.  

According to our knowledge, there are only three exceptions of user experience 

questionnaires for children: the Kids Game Experience Questionnaire (Poels, 

IJsselsteijn, & Y. de Kort, 2008), the Affective Benefits and Costs of Communication 

Technologies questionnaire for children (Yarosh & Markopoulos, 2010) and Kannetis and 

Potamianos’ questionnaire, the first two designed for literate children, the latter for 
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illiterate preschool-aged children (Kannetis & Potamianos, 2009). Although these child-

friendly user experience evaluation instruments are definitely inspiring, they have not yet 

been sufficiently validated or adapted for its use with young, illiterate children.  

Another prevailing issue is that our object of study makes the measurement of 

attitude belief strength more instructive than the attitude belief evaluations. Attitudes can 

be measured either directly or indirectly via measures of behavioural beliefs and 

strength. Direct attitude measures are a good alternative for measuring attitudes because 

they correlate well with the expectancy value indexes (Fishbein & Ajzen, 2010). 

Questionnaires based on direct attitude measures seem superior to questionnaires 

based on items for belief outcome evaluations and beliefs strength evaluations in the 

case of surveys with children. Direct attitude scores can be calculated based on only 

three to six measures, whereas belief-based attitude scores involve two questions (one 

for the evaluation, and one for the strength) for each common belief towards the 

behaviour hold in the population. It is evident that the shorter the questionnaire for 

preschool-aged respondents, the better.  

The use of direct measures for attitude evaluations brings us nevertheless back to 

the attitude strength issue. Direct attitude items do not say anything yet about the attitude 

strength. Here we are faced with the limitations of working with very young children for 

the administration of questionnaires, which probably explains the lack of any valid 

questionnaire for preschoolers in literature. If we strive towards the construction of an 

attitude questionnaire as was suggested by Fishbein and Ajzen (2010), we are likely to 

end up with a questionnaire that is too complicated and too lengthy to administer with 

preschoolers. However, when we only rely on direct attitude measures, which correlation 

with behaviour was evidenced by Fishbein and Ajzen (2010), we lose our attitude 

strength data. 

We are convinced that there is a good workaround for this problem. In what 

follows, we motivate step by step the development of a small questionnaire that consists 

out of a set of about three to six direct attitude items. The repeated use of these items 

will be introduced as a measure of attitude ambivalence.  

The introduced questionnaire remains close to the way direct attitudes are measured in 

standard attitude questionnaires but suggests an alternative approach to the 

measurement of attitude ambivalence.  

Recall that direct attitude measures are characterized as reflecting bipolar 

constructs as good-bad, pleasant-unpleasant, enjoyable-unenjoyable, desirable-

undesirable, liking-disliking and boring-exciting. A typical direct attitude measure is the 

following item: “My playing with the Nintendo Wii Fit game on a daily basis for the next 
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month would be:” with the response options “pleasant-unpleasant”, depicted on a 1-to-7 

Likert scale.  

A first option to measure children’s attitude strength would be to project these 

answers to a Smileyometer scale, where the numbers of the scale are replaced by faces. 

Nevertheless, as the validity of face scales with preschoolers is still uncertain, we must 

look for an alternative solution if our research findings are confirming that Likert-based 

ranking is too complicated or not valid when used with preschoolers. We are thus 

challenged to find a measure for attitude strength that does not rely on an ordinal rating 

scale.  

To do that, we rephrase the items so that the response options correspond with 

the technological alternatives. Our previous example is then paraphrased as: “Which 

game would be pleasant to play tennis with on a daily basis for the next month?”, and the 

response options would then read as follows: “Nintendo Wii Fit tennis” or the “Microsoft 

Xbox Virtua Tennis”?  

The key to measure attitude strength based on the repeated questioning of this 

type of bipolar (in the case of two alternatives) or multiple category scaled questions (in 

the case of more alternatives), is based on the assumption that children having strong 

attitudes towards one particular technology will significantly link that particular technology 

more often to the positive pole of the attitude construct than the alternative(s). People 

holding strong attitudes, are less likely to have ambivalent beliefs towards the behaviour 

and feel more confident about their attitude. Choosing one technology to another and 

placing it on the positive side of the dichotomous attitude concept, indicates the child 

having a positive attitude towards the behaviour.  

 
Direct attitude construct Child 1 Child 2 

Good - Bad Wii Wii 

Pleasant – Unpleasant Xbox Xbox 

Liking - Disliking  Xbox Xbox 

Boring – Exciting  Xbox Wii 

Desirable-Undesirable Xbox Xbox 

Table 2: Results of a user experience questionnaire with two child respondents, comparing direct user experience 

evaluations between the tennis game on Microsoft Xbox and Nintendo Wii. The responses shown in the table indicate the 

alternative that was linked to the positive pole of the attitude construct.  

 

Consider our hypothetical example that compares the tennis game of the Wii console to 

the tennis game delivered by the Xbox console and the answers of two children as 

summarized in Table 2.  
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For each child, the technological alternative that was linked to the positive pole of 

the construct is depicted in the table. This implied that an Xbox reply to the negatively 

formulated question “Which game was boring?” was recoded into a Wii selection as the 

most exciting alternative. Although in our example, both children evaluated the tennis 

games positively, the positive attitude towards playing the Xbox tennis game for child 1 

proved to be relatively stronger than the positive attitude of child 2 towards that same 

Xbox game. The latter child had more difficulties to express a consistent preference.  

Typically, attitude responses are classified upon a dichotomous behavioural 

continuum, with one pole for the favourable evaluations and another for the 

unfavourable. However, we already addressed an important issue in user experience 

evaluations, where it is not unlikely that children will evaluate all their interactions with the 

technological alternatives positively. For instance, to what extent may we conclude that 

our two child respondents held negative attitudes towards playing with the Wii tennis 

game? The certainty by which answers are given on negative questions (most boring 

game, bad game, undesirable game) clarifies that. The more certain children are in 

linking one alternative to the negative pole of the direct attitude construct, the more 

indications there are that they also have experienced some negative outcomes with that 

particular alternative. Attitudes formed through a mix of positive and negative evaluations 

are then weaker attitudes than attitudes built up from merely positive attitudes.   

In sum, for our research design, we consider two types of scaling. On the one 

hand, we focus on the use of nominal scales, and this refers to either dichotomous or 

multiple category scales depending on the number of interactive media alternatives. On 

the other hand, rating scales will be considered and in particular the Smileyometer, as it 

allows for measuring liking or disliking as well as quantitative differences in liking. In 

addition to that, we introduce an alternative measure to the Smileyometer for attitude 

strength evaluations in questionnaires with children. To exemplify this alternative 

measure, we used the item “Which game would be pleasant to play tennis with on a daily 

basis for the next month?” with response options referring to the objects in question. As 

the feasibility and validity of smiley-based rating scales have not yet sufficiently been 

evidenced, this alternative would foresee a non-rating scaling approach that still allows 

for the measurement of attitude ambivalence. The use of alternative approaches to the 

measurement of the Reasoned Action theory’s construct has been explicitly encouraged 

by its devisers (Fishbein & Ajzen, 2010, p. 209). What we did not discuss yet, was 

whether preschoolers would be able to understand and answer to the question items 

exemplified above. This issue will be dealt with in the following paragraph.  
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5.2.2 Question items 
 

Recall that in the question-answer process, it is not only important to pay attention to the 

response options (including the response scale), but also the question items. It feels 

already intuitively true that confronting preschoolers with a multi-layered item in which all 

user experience facets are present is highly cognitively demanding.  

It is indeed questionable “whether young children are capable of keeping in mind all the 

information provided by a survey item simultaneously while processing each single 

question and the questionnaire as a whole” (Fuchs, 2005, p. 703). As a consequence, 

questionnaires for child respondents cannot be too complex, which means that not only 

the total number of question items but also the number of response options should be as 

limited as possible and the content of the items as unambiguous, familiar and univocal as 

possible. In this paragraph, we discuss how we can formulate appropriate question items 

to ask preschoolers about their opinions towards interacting with certain technologies.  

According to Fishbein and Ajzen (2010), attitudes can perfectly be measured at a 

direct level (Fishbein & Ajzen, 2010). As an important guideline in the construction of 

attitude questions, they stress that once the behaviour in question has been defined (with 

more or less specific components), the attitude measures should use a compatible level 

of specification (principle of compatibility, see paragraph 3.2.2). As we are evaluating 

recent interactions with several alternative digital media in a research context, we should 

use the same referent in our question items. The item used in our previous example 

“Which game would be pleasant to play tennis with on a daily basis for the next month?”, 

should then better be rephrased into “Which game was most pleasant to play tennis 

with”, “the Wii game” or the “Xbox game”? or into “Which game was most pleasant”, “this 

one” or “that one” (hereby pointing to the games in question).  

Leaving the child respondent in the context of the product interaction, with the 

products in front of him/her, as suggested in literature, makes the interview more 

concrete and motivating. We hereby also advise that the child is given the chance to 

respond verbally or by the act of pointing. Literature indeed revealed the importance of 

giving children several ways to interact in an interview, ranging from active to passive 

participations, via spoken answers, show-and-tell expressions, or via non-verbal actions. 

In this respect, the act of pointing is likely to simplify the questions as well as the 

response options. Showing the objects to the child during the interview removes possible 

cognitive barriers. Visual stimuli make the interview and the questions more concrete 

(Christensen & James, 2000) and help children better keeping their attention since it 

gives them something specific to focus on (Graue & D. J. Walsh, 1998, p. 115; Lobe, 

2008). Furthermore, the objects installed in front of the child can serve as a memory aid 
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for the response options. Parnell et al. (Parnell & Amerman, 1983; Parnell et al., 1984) 

confirm that preschoolers are significantly more successful in giving appropriate and 

accurate responses when questions refer to objects that are present (or represented) in 

the immediate setting than questions referring to objects that are not present. 

Last but not least, we suggest using vague response options as “this” or “that” as 

opposed to response options that explicitly label the technologies in question. In the latter 

approach, the researcher might easily run into the risk of drawing the attention to one of 

the characteristics of these technologies, and hereby possibly biasing the child’s 

judgments (see also ‘entity bias’, paragraph 4.4, p.102). For instance, the researcher 

might ask “Which game was most fun? The game with the bear or the game with the 

fish”? In this example, the child might only be judging the main game character (bear 

versus fish) instead of also considering the overall game flow or challenge. In the 

questionnaire, the response options should thus be kept rather general and no 

suggestive terms may be used. The response options to the question “Which game was 

most fun” can then be formulated as follows: “this [game] or that [one], that [game] or this 

[one]?”. The alternation of ‘this and that’ and the subsequent ‘that or this’ should prevent 

one-sided perception of the answer. The researcher should thus ensure 

counterbalancing the option he or she is referring to first and allow “don’t know”- answers 

or “both”-answers. Explicitly providing don’t know-answers (which in our context may also 

imply “both”-answers) avoids children mentioning random information to please the adult 

(Christensen & James, 2000) and relieves the child from possible internal conflicts 

(Sudman & Bradburn, 1974, p. 10).  

In sum, after the exploration phase in our laddering research design, we introduce 

the administration of a short questionnaire to measure children’s direct attitude and 

attitude strength towards the interaction with digital media. This way, the preferred 

technological experience can be revealed as a basis to make distinctions in the laddering 

interview. The development of the attitude questionnaire requires the definition of a 

meaningful and child-appropriate list of question items. In the case of questionnaires 

based on nominal scaling, we suggest formulating direct attitude question items like 

“Which [medium] was most fun?”. Other bipolar direct attitude constructs than fun-not fun 

are for instance good-bad, enjoyable-unenjoyable, desirable-undesirable, liking-disliking 

or boring-exciting. Both questions and response options are to be read out loud and the 

answers to be written down by the adult researcher since our child participants cannot 

yet read or write. An interactive face-to-face survey approach is thus inevitable when 

preschool-aged respondents are involved. These young children should be engaged in 

the survey by giving them the choice between verbal and non-verbal response options to 

questions that are formulated in the least cognitively demanding way.  
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5.3 Laddering interview design 
 

In this paragraph, the last and third phase of our proposed laddering research design will 

be discussed. As we did in the previous paragraphs, we integrate the insights from 

literature, combining the tips that were given in the typical attitude, adult-oriented studies 

with the lessons learnt from studies involving children in the evaluation of digital media.  

Without doubt, interviews with children require an experienced researcher who is 

used to work or live with this young population. The following interview strategies should 

definitely be taken into account for a successful laddering interview with child 

respondents. 

First of all, it is important that children are approached in an environment that they 

are familiar with and that the researcher’s language and clothes are informal (Druin et al., 

1998, p. 56). Additionally, the researcher’s behaviour should be informal. For instance, 

the adult can sit in a position and level that is comfortable to the child (Hill, 2005, p. 63) 

or express friendly non-verbal signs. Furthermore, the researcher’s spoken language 

should not only be informal but also be adapted to the child. This can for instance be 

realized through an appropriate vocabulary, sentence structure, the use of silence or 

points of interest (Read & MacFarlane, 2006; C. Walker, 2001). In order to avoid children 

mentioning information to please the adult, one should explicitly allow don’t know-

answers (Christensen & James, 2000). The interviewer should also stress that every 

answer is a correct answer and that there are no wrong answers (Reynolds & Jonathan 

Gutman, 2001). Although from a cognitive developmental point of view, preschoolers are 

able to think about media experiences beyond the here and now (Lemish, 2007, p. 669), 

laddering data benefit from evoking a situational context during the interview.  

Any research interaction with children should allow sufficient time for ‘warming-up’ 

and developing a personal contact with the children. Special attention should also be 

paid to the methods used and the ethical framework employed. For instance, researchers 

may overtly assign an 'expert role' to the child (Yarrow, 1960).  

A concise introduction to the interview is needed to motivate and prepare the 

child. The researcher should explain the child laddering respondent that (s)he will be 

asking the same -obvious and possibly even silly- question over and over again 

(Reynolds & Jonathan Gutman, 2001). Children must not get the feeling that they have to 

give “right” answers. Instead, children should get the impression that they are taken 

seriously and that they are given the opportunity to explain their own understanding of 

their world, all of which requires a lot of empathy and sensitivity on the part of the 

researcher (Paus-Hasebrink, 2007). 
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During the interview, the child can be encouraged by labelled praise (e.g. “You 

are doing a good job by telling me what you think”) (C. Walker, 2001). Children feel 

empowered if the researcher stresses that (s)he is in need of their help. This way, they 

will feel important, and more willing or excited to share their thoughts and feelings (Druin 

et al., 1998, p. 56). Another strategy to make the child feel important, is by positioning the 

child as the expert in question, e.g. taking a ‘least-adult’ (Mandell, 1988) or ‘unusual type 

of adult’ position (Christensen, 2004; Lahman, 2008) or via ‘the interested idiot’ research 

strategy in which the adult explicitly leaves the position of the all-knowing adult for an 

ignorant person (Darbyshire, 2005). Other techniques to increase children’s participation 

in the interview, concern show-and-tell practices, in which children actively explain their 

user experience through a demonstration of the technology. This can especially facilitate 

the explanation of salient product attributes and consequences. To ensure this, the 

product alternatives should remain present during the interview.  

There are three strategies that help laddering respondents answering difficult 

questions. If the respondent cannot explain what (s)he actually liked about the preferred 

technology, then the researcher can first try to rephrase the question into a negative 

sentence by inquiring into the reasons why the child did not like the other alternative(s). 

Secondly, the researcher might also ask what would happen if a preferred attribute or 

consequence is not delivered. A last solution is to rephrase the question by making it 

more concrete (e.g. giving a situational example or referring to contextual clues) 

(Reynolds & Jonathan Gutman, 2001). The last tips that can be given for a more 

successful laddering interview, relate to situations in which the researcher encounters 

difficulties to think of appropriate questions. In these circumstances, Walker et al. (1992) 

propose to paraphrase what the respondent has said. This helps to organize his/her 

thoughts and feelings and results in increased verbal interchange (C. Walker, 2001). The 

so-called ‘communication check’ also leads to a more precise explanation of the answer 

(Reynolds & Jonathan Gutman, 2001). This communication check refers to a kind of 

acknowledgment feedback from the interviewer or the use of ‘back channels’. Back 

channels can be verbal utterances, such as “um-hum”, “oh” or “okay”, or nonverbal, 

including facial expressions and body language. Speech-communication theory has 

demonstrated the importance of these feedback loops in interview settings. It does not 

only represent the way natural communications occur, but it also indicates an active, 

engaged listener (Olmsted-Hawala et al., 2010, p. 270).  

Summarizing this paragraph, tips for the administration of laddering interviews 

with children were given. In particular, these included general tips for interviews with 

children as well as tips of how content or questioning style can be improved in difficult 

laddering situations. 
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6. Introduction of the proposed, child-friendly laddering research 
design  

 

The last part of this theoretical section shortly summarizes the proposed laddering 

research design that we built up incrementally based upon a thorough theoretical review. 

It introduces a research design that integrates three different methodological 

approaches, based on three types of measures: observation, questionnaires and 

laddering.  

When working with children as research participants, research designs that vary 

in approach, e.g. by mixing methods, focus or introducing varied materials, are preferred 

to designs that only follow one methodological approach or paradigm (Brown, 2007, pp. 

117-118; Darbyshire, 2005; Greene & Hill, 2005; Lobe, 2008; Punch, 2002). In this 

manuscript, we equally suggest a mixed-method approach for actively involving 

preschoolers in judging and comparing recent user experiences of interactive media 

(prototypes) that are available in the middle and late design phases.  

Our methodological research design represents a process and in particular, 

distinguishes three phases that allow for revealing and understanding both overall user 

experience judgments as well as the underlying, attribute-related user experience 

evaluations. It results in the motivated dominance of one interactive prototype over 

another in terms of liking and reveals insights in the design aspects that account for 

(un)favourable user experiences. The research design is referred to as the ‘laddering’ 

research design, as it is based on the favoured methodological Means-End approach for 

understanding attitudes towards interacting with a digital medium.  

The three distinct phases of our proposed laddering research design are presented in 

Table 3 and include: 

1. Interaction with digital media 

2. Overall user experience evaluations 

3. Attribute-related user experience evaluations 

The first step of our laddering research design gives the child the chance to interact with 

the technologies in question. The participant’s attitudes towards his recent user 

experiences become more accessible and meaningful, so that the laddering interview will 

be more valid and successful. The researcher gets a first impression of the child’s user 

experience based on the observation of the interactions. Furthermore, the exploration 

phase gives a common topic to refer to during the laddering interview, ensures the 

formulation of better questions and results in a critical lens for the data analysis.  
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1. Interaction with digital media  

 

Child performing the behaviour in question (i.e. 
interacting with several digital media) 

Researcher observing verbal and non-verbal 
information, interpreting the context 

2. Overall user experience evaluations 

 

Child evaluating his/her recent interactions with 
the digital media  

Administration of questionnaire for the 
measurement of direct attitudes and 
ambivalence 

3. Attribute-related user experience  
evaluations 

 

Child explaining his/her attitude towards the 
interactions of the digital media 

Administration of a laddering interview to reveal 
the underlying reasons of product preference in 
terms of the digital media (interaction) 
attributes, consequences and value links.  

Table 3: The proposed child-friendly laddering research design, consisting out of three phases: the interaction phase and 

the overall as well as attribute-related user experience evaluation phase.  

The second step of our proposed laddering research design concerns preparatory work 

to the actual laddering interview. As laddering typically starts by asking for the reasons 

for differentiation between products, preference elicitation or product ranking should 

precede. To do that, a small questionnaire will be administered to measure overall user 

experience evaluations. As only strong attitudes tend to correlate with behaviour, it is 

important to assess attitude strength as well. Smiley-based Likert scaling can be used for 

the measurement of direct user experiences and user experience strength. In addition to 

that, the administration of about three to six direct items with response options referring 

to the technologies provides an alternative attitude and attitude strength measure. 

Overall, the attitude questionnaire thus measures user experience at two levels. The first 

level is dichotomous and categorizes the preferred option against the least preferred 

one(s) or the liked interactions versus the disliked ones. In addition to the primary 

dichotomous criterion, we equally put forward a magnitude criterion that reflects the 

child’s attitude strength and thus the probability that attitudes will be consistent with 

behaviour.  
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Last but not least, in order to understand the underlying reasons for (dis)liking or 

preferring products, ‘why’ questions should be asked. For user-centred design, this is 

even the most crucial question, as it gives the clue of how the design can be improved. 

Consequently, in our research design, laddering follows the attitude questionnaire. The 

last phase of our research design is the most important one, as the in-depth one-on-one 

laddering interview aims at revealing the child respondents’ perceived links between the 

product attributes, the experienced outcomes and the personal values.  
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7. Empirical concerns 

 

There are a few empirical concerns that we acknowledge regarding our laddering 

research design.  

First of all, laddering is only successful if there is a well-trained or experienced 

researcher (Reynolds & Jonathan Gutman, 1988). “Laddering data are as good as the 

interviewers who collect them” (Reynolds & Olson, 2001, p. 22). In addition, in the case 

of child respondents, the adult interviewer should also be familiar with the child’s 

language and communication patterns; he should be someone who can behave 

informally and make the child respondent feel at ease.  

A second concern refers to the criticism that responding to the attitude 

questionnaire and laddering questions would make salient certain beliefs and attitudes 

that would otherwise not have been accessible. This is a possibility that we have to 

acknowledge and that is pertinent for all user experience studies based on self-report 

(Fishbein & Ajzen, 2010, p. 310; IJsselsteijn et al., 2007). Nevertheless, “when proper 

precautions are taken, self reports of behaviour can be quite reliable and valid, perhaps 

no less so than direct observations of behaviour” (Fishbein & Ajzen, 2010, pp. 37-38).  

What we should keep in mind at any moment is that the user experience 

perception can be formed just at the moment of the introspective reflection upon it 

(IJsselsteijn et al., 2007). The salient connections the respondents make between 

product characteristics and the product interaction outcomes are neither stable product 

properties, nor are the attributed meanings stable properties of the respondent. In other 

words, user experience is constructed through the interaction of a particular person with 

certain characteristics, with a particular medium with its peculiarity in a particular context 

(Bernhaupt, 2010; Calvillo-Gámez et al., 2010; Ermi & Mäyrä, 2005; Lemay & Maheux-

Lessard, 2010, p. 92). The attitudes elicited in our research design are thus situation-

specific and strictly speaking only valid with respect to the specific research context, 

encompassing the micro, immediate context as well as the macro context (Reynolds & 

Jonathan Gutman, 2001, p. 6).  

Because of the practical constraints in terms of time, budget and recruitment, the 

typical user experience research context is one that relates to immediate, single media 

interactions instead of repeated exposure for a longer period of time. Furthermore, as 

user experience construct is defined as an individual construct, it follows that the 

preceding interaction phase to the laddering interview foresees a child individually 

experiencing the digital media.  



125 

 

We thus recognize that there are important differences between the (hypothetical) 

context in which user experience is assessed and the (real) context in which the digital 

media interactions occur. This context is also determining the attribute-consequence-

value links that are salient and thus most likely to be mentioned in a laddering interview. 

In our discussion of the laddering choice context, we already stressed the importance of 

choosing meaningful alternatives, as this choice impacts the beliefs that are salient as 

well.  

Thirdly, the repeated use of attitude questions might easily exhaust the 

respondents. To account for that, we opted for the shortest attitude questionnaire as 

possible. As for the laddering interview, we follow the advice given by the laddering 

pioneers Reynolds and Gutman, and stipulate that the respondents are to be informed 

explicitly about the laddering technique’s peculiarity (Reynolds & Jonathan Gutman, 

1988). In addition, this briefing is also considered a perfect opportunity to position the 

child as the expert in question.  

Fourthly, in the design of attitude questionnaires, a last concern may be the 

respondents’ tendency for consistency. Respondents are often assumed to make their 

answers internally consistent (consistency bias). Fishbein and Ajzen (2010, p. 318, 313) 

nevertheless put this into perspective, claiming that there is “little evidence for a bias on 

the part of the respondents to make their answers internally consistent” .  

A final criticism that can be put forward against laddering, anticipates upon 

situations in which the respondents do not know the answer due to a lack of previous 

thinking or because they cannot consider any underlying explanatory reason. To account 

for that, Reynolds and Gutman suggested evoking a situational context (Reynolds & 

Jonathan Gutman, 1988), an advice that has been followed in the definition of our 

laddering approach that starts by an exploration phase.  
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SECTION II: METHODOLOGY 

Section II triggers a lively discussion on the existing methodological measures to 

evaluate attitudes and user experience by providing three case studies that test our new 

research design. Our mixed-method design aims at moving beyond the constraints that 

typically involve research with young children. Furthermore, it should open up a new 

perspective on user experience, unravelling both its overall evaluative level as well as its 

attribute-related level. Hence, in this section, the research design is critically evaluated 

on its appropriateness to reveal preschoolers’ preferences and the reasons for 

preferences in an evaluative choice context. It is called the ‘laddering research design’ as 

it relies on the basic principles and data-analysis of the laddering method. In three case 

studies, the following issues are dealt with: 

- Evaluating preference elicitation techniques, comparing smiley-based Likert 

scaling with nominal scaling 

- Introducing an alternative measure of preference or attitude strength  

- Investigation of the relation between children’s preferences and their 

behavioural choices 

- Testing the feasibility of laddering with preschoolers 

- Evaluating the usefulness of the laddering research design as input in a user-

centred design process. 
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8. Overview of studies and research questions 

 

In the theoretical section of this manuscript, a child-friendly laddering research design 

was introduced. Based on a thorough literature study, we assumed that this research 

design would be appropriate and useful for user experience evaluations with 

preschoolers. In this methodological section, we will critically investigate this via three 

studies. In particular, in these studies, the laddering research design will incrementally be 

investigated, each study focusing on one phase.  

Firstly, study 1 and 2 focus upon the overall user experience evaluation phase for 

which a survey approach was suggested to reveal preferences and preference strength. 

On the one hand, a nominal dichotomously scaled questionnaire is piloted and 

evaluated. On the other hand, the administration of a smiley-based Likert scale is tested 

for its use with preschoolers.  

The research questions in study 1 and study 2 reflect upon the internal-

consistency reliability of our nominal, dichotomous scale and the distribution of 

preschoolers’ answers to the smiley-based questionnaire with Likert scale. In addition to 

that, the relation between attitudes and behaviour is investigated. That is why study 1 

and 2 are following a four-step strategy consisting out of the three laddering phases 

combined with a ‘free play’ phase. 

Figure 13 graphically represents these four phases. When reading from top to 

bottom, the first block represents the exploratory play phase, the second the overall user 

experience evaluation phase via a survey approach, the third the attribute-related user 

experience evaluation phase by means of laddering, and the last block represents the 

‘free play’ phase. For the latter phase, the child is given the chance to play one of the 

alternatives again. This behavioural choice is then assumed to correlate well with the 

attitudinal preferences in the case of strong preferences.  

This fourth step allows the validation of our user experience scale. The difficulty 

with measuring the user experience construct is that it refers to unobservable cognitive, 

individual states for which there is no known objective reality. Consequently, validating 

whether the user experience scale really measures children’s attitudes is only possible 

through a detection of the links to other constructs that may be more objectively 

observable such as behaviour. To collect evidence to either support or refute our scale’s 

validity, we take a confirmatory approach in which the attitude theoretical framework 

guides our validation strategy (‘criterion-related validity’) (Spector, 1992, p. 13).  
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In particular, based on the Reasoned Action framework, we formulate hypotheses about 

the relations between attitudes and behaviour. 

Finally, study 3 deals with the phase aimed at eliciting attribute-related user 

experience evaluations by means of in-depth laddering interviews. This last study 

questions whether, when (age) and how preschoolers will perform as laddering 

respondents. It analyses the number of ladders and elements children mention. 

Furthermore, the type of elements that they express is analysed, questioning whether 

preschoolers make full ladders, consisting out of attributes, consequences and values. 

Finally, the laddering results are analysed from a designer’s perspective on its 

usefulness to provide input to product improvement or design decisions in a user-centred 

design process.  

 

 
Figure 13: The four-step strategy to empirically evaluate the laddering research design. 

 

In the following paragraphs, the three studies will be presented. The research questions 

mentioned above will be further specified and concrete hypotheses suggested. In 

respectively paragraph 9 and paragraph 10, the first two studies are discussed. Study 1 

and study 2 deal with the overall user experience evaluations via questionnaires and the 

suggested preference strength measure. In paragraph 11, study 3 is discussed. Study 3 

focuses on attribute-related user experience evaluations in general and laddering in 

particular.  



129 

 

9. Study 1 

 

In the following paragraphs, the first study of our proposed research design is presented. 

Study 1 focuses on the second phase of our laddering research design, in particular the 

overall user experience evaluation phase. It examines the appropriateness and 

meaningfulness of administering questionnaires with preschoolers to reveal preferences 

and the strength of preferences as input to a laddering interview or the user-centred 

design process in general.  

First, we will present our research questions (paragraph 9.1). Then, the 

methodology of study 1 will be explained in detail (paragraph 9.2), followed by a 

presentation (paragraph 9.3) and discussion (paragraph 9.4) of the results. Finally, we 

conclude by a reflection on the research questions that we aimed to answer by this first 

study (paragraph 9.5).  

 

 

9.1 Research questions 
 

The main goal of study 1 is geared towards finding out what the best approach is to 

investigate preschoolers’ relative user experience preferences. Because we aim at 

comparing products, while conducting evaluations from an attitude perspective, a 

questionnaire approach was chosen (see section I). Study 1 investigates how 

questionnaires should be administered with preschoolers in order to reveal their user 

experience preferences. Questions like “How long can questionnaires for preschoolers 

be?’ are considered. Should we rely on items that refer to children’s user experience 

components or should we rather choose questions that are formulated at a higher, direct 

attitudinal level? If we find a questionnaire that leads to internal consistent results, will we 

find consistency with children’s behaviour as well? The latter would imply that if children 

say they prefer one product to another, they will also choose that preferred product to 

play again. Finally, we also question how strong children’s preferences are and whether 

these preferences hold over time? 

Overall, two research questions are defined that deal with respectively the internal 

consistency of children’s answers to dichotomously scaled questionnaires for user 

experience preference measurement (RQ1) as well as the correlation between verbally 

expressed preferences and behaviourally expressed preferences (RQ2).  
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To investigate the first research question, a questionnaire is piloted that consists 

of one direct user experience scale and three scales measuring the following user 

experience components: fantasy, sensory curiosity and challenge. These components 

refer to some of the user experience catalysts described in paragraph 1.3. The first 

research question reflects on the internal consistency of these subscales (RQ1). Special 

attention goes out to the direct user experience questionnaire subscale which is believed 

to reach high internal consistency (H1). Indeed, direct attitude items know a long history 

in attitude research. As for the dichotomous scaling approach, it proved to involve one of 

the least cognitively demanding question and answering styles for child respondents. We 

summarize our first research question and hypothesis as follows: 

“ 
RQ1: “What is the internal consistency of dichotomously scaled 

questionnaires designed to measure user experience 

preferences with preschool-aged respondents?  

H1: “Dichotomously scaled questionnaires will yield internally 

consistent results with preschool-aged respondents if direct 

user experience items are questioned to reveal product 

preferences.” 

 

The second research question focuses on the relation between verbally expressed 

preferences and behaviourally expressed preferences. In particular, the relation between 

the questionnaire and a free play choice is investigated (RQ2). With free play, we mean 

that children are given the chance to play one of the games again. This free play choice 

is assumed to be another indicator of children’s preference. In study 1, two free play 

moments are foreseen. The child participants are given a first free play option 

immediately after the exploration of the product and administration of the questionnaire. 

A second free play option is given about two weeks later. Between these two free play 

options, no additional game experiences were possible. 

In the context of the second research question, we wonder whether the relative 

score obtained through several dichotomous items can serve as an alternative measure 

for attitude ambivalence. We hypothesize that these relative scores will be indicators of 

attitudinal preference strength, and consequently significantly correlate with free play in a 

positive way (H2a). In our theoretical section, we indeed showed that according to the 

Reasoned Action approach, strong attitudes correlate well with the corresponding 
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behaviour. This is especially true in the case of volitional leisure activities where impact 

of social norms and perceived behavioural control is low.  

Nevertheless, in the theoretical section, we explained that generally, young 

children do not hold strong attitudes because they have little baggage to refer to. This 

means that even if preschoolers are expressing a relatively strong preference for one 

product to another, this attitudinal preference strength or stability is likely to decrease 

over time. The strength of attitude-behaviour consistency is thus assumed to decrease 

over time (H2b). As a result of this, there will only be a low, but positive, correlation 

between the two free play moments (H2c).  

“ 
RQ2: “What is the relation between preschoolers’ preference as 

it is revealed by means of a questionnaire versus the preference 

as it is revealed by a free play choice?” 

H2a: “The stronger children’s preference, i.e. the more often they 

consistently place a certain product to the positive poles of the 

direct user experience construct, the more likely the preschooler 

will be to select that particular product to play again.” 

H2b: “Attitude-behaviour consistency will decrease over time 

which means that the longer the time span between 

questionnaire administration and free play selection, the lower 

the correlation will be between both preference measurement 

instruments.”  

H2c: “There will be a low, but positive, correlation between the 

immediate free play selection and a free play choice that takes 

place two weeks later with no additional, intermediate 

experiences.” 

 

 

9.2 Methodology 

 

In the following paragraphs, we report on the methodology of study 1. The participants, 

recruitment, test location (paragraph 9.2.1), test case (paragraph 9.2.2), research 

procedure (paragraph 9.2.3), preference measurement instrument (paragraph 9.2.4) and 

data analysis (paragraph 9.2.5) are respectively dealt with.  
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9.2.1 Participants, recruitment and location 
 

In what follows, we will shortly describe the participants of study 1, the recruitment 

approach and the test location (V. Vanden Abeele, Zaman, & M. Vanden Abeele, 2008).  

In April 2007, 36 preschoolers participated in study 1. There were 17 girls and 19 

boys. Their age varied between 46 and 80 months, with an average age of five years and 

a half (M = 65 months, SD = 8 months).  

The study took place in a Flemish kindergarten in the centre of Leuven (Belgium) 

during school time. The kindergarten institution was contacted via a teacher who is a 

personal acquaintance of the researcher. Children were recruited by means of a letter 

that was given to the parents, informing about the research goal and set-up as well as 

the voluntary basis of the study. Parents were asked to cut the lower part of the letter in 

which an informed consent could be given. After the first day of testing, many children 

were slightly disappointed that they could not participate because their parents did not 

return the informed consent voucher. Apparently, most parents did not disagree, 

however, but they simply forgot to return the voucher. We hung up a poster on the 

message board of the kindergarten that was regularly used for communication between 

teacher and parents. On that poster, parents could also sign for informed consent, 

without much effort. In the end, almost all parents agreed and let their child participate. 

One day before the actual study started, the researchers presented themselves to the 

group to ensure not being a total stranger. Children were then shortly briefed that the 

following days, they would be invited to come and play computer games.  

We did not mention any reward before participation. Only the teacher knew that 

there would be a present for everybody in the group, even for those children who did not 

participate. In order to anticipate the idea that there do exist good or bad answers or 

behaviour that is to be rewarded, it is indeed advised not to give rewards (or prior notice 

of it) to ensure children being more critical and less prone for social desirability 

(Markopoulos et al., 2008).  

Regarding the test location, we asked the teacher which room children were 

familiar with and at the same time would constitute a relatively quiet place for the study. 

The small kitchen of the kindergarten met our conditions. This room was mainly a 

teacher’s place. Hence, it was a relatively quiet place suitable for the laddering study. In 

addition to that, it also concerned a familiar place for the children because they were 

often invited into that room, e.g. for cooking activities. In general, this room was only 

entered during school breaks and under guidance of a teacher. 
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9.2.2 Test case 
 

The case used in this first study concerned the user experience evaluation of two 

interaction styles of one game. Thirty-six children were asked to play this particular game 

twice, once with a cuddly toy interface and once with a keyboard interface (see Picture 

12, p. 134).  

The game under investigation is referred to as ‘Toewie’, a 3D game prototype that 

was in its latest design phase. Toewie is developed by the Leuven GroepT Engineering 

School as part of a research project aimed at the design of a 3D game for preschoolers 

in which navigation is possible through a cuddly toy interface (V. Vanden Abeele et al., 

2008). Such an interface bears resemblance to the sympathetic interface developed by 

Johnson et al. (M. P. Johnson, Wilson, Blumberg, Kline, & Bobick, 1999) or the SenToy 

developed by Paiva et al. (Paiva et al., 2002). Similar to these projects, physical 

manipulations with a plush toy or puppet are mapped unto the movements and actions of 

an in-game character in a 3D world. 

Research projects dealing with embodied interaction, tangible manipulation and 

physical mediation of digital data are often carried out under the label of ‘Tangible 

Embedded Interaction’ (TEI). It is characterized by “the return to physical devices, where 

we control things by physical body movement, by turning, moving, and manipulating 

appropriate mechanical devices” (Norman, 2007). TEI is considered as more natural and 

to be preferred over a cognition driven approach, associated with personal computing 

paradigms (Dourish, 2001; Fitzmaurice, Ishii, & Buxton, 1995; Ullmer & Ishii, 2001). 

Furthermore, tangible interactions are linked to affective interaction (T. Djajadiningrat, 

Wensveen, Frens, & Overbeeke, 2004; Wensveen, J. P. Djajadiningrat, & Overbeeke, 

2004), as well as found to stimulate social interaction and sharing (Dourish, 2001; 

Hornecker & Buur, 2006). Finally, TEI is also considered to enhance children’s play and 

stimulate their learning (Antle, 2007; Marshall, Price, & Rogers, 2003; Price, Rogers, 

Scaife, Stanton, & Neale, 2003).  

In order to verify the assumed benefits of tangibility and embodied play, it should 

be revealed how specific cuddly toy interface aspects as opposed to non-cuddly toy 

interface aspects lead to specific benefits for the young users. That is why the first study 

was designed to compare two game experiences with the Toewie game, one where the 

interaction was initiated by embodied interaction by means of a cuddly toy interface, and 

another where the interaction was steered by a more traditional keyboard interface. From 

a designers’ point of view, it was hypothesized that the cuddly toy interaction game 

experience would be perceived as more favourable than the keyboard interaction game 

experience.  
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9.2.3 Procedure  
 

Before describing the procedure, we should recall that this first study focuses on the 

second step of our three-step laddering research design. In particular, this first study 

analysed the feasibility of overall user experience measurement with preschoolers, 

including both direct preferences and attitudinal preference strength measurement. 

Consequently, although the overall procedure of study 1 resembles our proposed 

research design consisting out of three phases and an additional free play, the focus did 

not rely upon the third phase in which children are questioned to explain preferences 

according to the laddering principles.  

The first study began with a game exploration phase, as suggested by our 

proposed laddering research design. One researcher sat next to the child to brief him/her 

and gave support if needed. The researcher had to make the child feel at ease, not left at 

his/her own devices. A second researcher was also present in the room at a more distant 

place from the child, taking notes on a laptop. The latter could easily spot the child’s 

verbal and non-verbal actions and follow the child’s game activities via screen capture 

software. 

 As the two game experiences only differed in interaction style, we had to ensure 

that children could easily distinguish between both game experiences without mixing 

these. That is why we installed the Toewie game on two laptops (see Picture 12) instead 

of one. Making the two game alternatives clearly visible to the children would facilitate 

the attitude questioning, as children were given a memory aid in front of them that they 

could easily refer to, both verbally and non-verbally. Two identical laptops were chosen 

to prevent intervening variables other than the interface that would impact the game 

experience. To rule out order effects, seventeen preschoolers first played with the cuddly 

toy interface game, 18 preschoolers first played with the keyboard game.  
 

 

Picture 12: Setting study 1: one game, different interaction styles (tangible versus 

keyboard), similar laptop. 
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In order to interpret the results more easily and correctly, a short qualitative interview was 

administered. This third research phase would give the researcher the chance to probe 

for underlying explanations of game preference or liking. This interview was initiated 

upon the question “Tell me why you preferred this game to the other game?” Practical 

limitations in terms of time made us not probe further into the reasons for preference or 

liking. As the focus of our first study went out to the administration of the questionnaire 

and the appropriateness of its items with preschoolers, we did not administer a full 

laddering interview.  

At the end of each individual session, children were allowed to play one of the two 

games a second time ‘as a reward’ for their good participation (first free play). Two 

weeks after the experiment, we came back and told children that we ‘happened to pass 

by’ (second free play). We gave them the option to play one of the two games again 

during a very short time ‘because we were on a tight schedule and did not have much 

time’. These two free play moments were added to our proposed research design 

procedure for testing purposes. It would allow us to better evaluate the second phase of 

the proposed laddering research design and answer the second research question.  

 

 

9.2.4 Preference measurement instrument 
 

In this paragraph, we explain how we built a preference measurement instrument 

consisting of two types of question items. On the one hand, we piloted direct attitude 

question items to reveal user experience preferences. On the other hand, additional 

question items were piloted to measure user experience at a more detailed level, 

referring to children’s user experience components. This led to the construction of a 

preference measurement instrument with four subscales. In particular, one scale for 

direct user experience measurement was included as well as three subscales for the 

measurement of three relevant user experience components, stories / fantasy, sensory 

curiosity and challenge / control.  

For the item construction of the direct user experience subscale, we selected 

items on the binary dimensions that Fishbein and Ajzen (2010) found meaningful to 

analyse direct attitudes. We formulated one item addressing the positive pole of the 

direct attitude construct, “Show me which game was most fun?” and another item 

addressing the negative pole of the attitude construct “Show me which game you found a 

little bit stupid? 6

                                                
6 The original, Dutch question was: “Toon mij eens wel spelletje je een beetje stom vond?”. Contrary to the English 

translation, the original Dutch question has only a negative connotation.  

”.  
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Both items have been successfully piloted in the Kids Game Experience questionnaire 

for the evaluation of game experiences with children, albeit older children (Poels et al., 

2008). The ‘fun’ item has also been used in the ‘engagement and playfulness’ scale of 

the child version of the Affective Benefits and Costs of Communication Technologies 

questionnaire (Yarosh & Markopoulos, 2010). Kannetis et al. (2009) successfully tested a 

similar positive item with preschoolers (Kannetis & Potamianos, 2009). They asked for 

game preferences by the item “What was your favourite game?”.  

It should be noted that by the item “Show me which game was a little bit stupid”, 

the effect of asking slightly negatively formulated questions to young children was 

investigated. We hereby assumed that children will not feel uncomfortable pointing to the 

least preferred option. Stating that one product is a little bit ‘less fun’ than another is also 

expected to be a better reflection of children’s perceived experiences than stating that 

one product was ‘not fun’ at all. It seems very unlikely that children will experience 

extreme negative game play as overall, games for young children are designed to be fun 

and entertaining (Koster, 2004; Lemay & Maheux-Lessard, 2010; Pagulayan et al., 

2003). As a last note on this item, we should be careful in involving too many negative 

items because young children are less able to respond them appropriately (Fuchs, 2005, 

p. 703). Consequently, we limited the number of negative items in our questionnaire in 

order to rely mainly on positive question items.  

Furthermore, in Fishbein and Ajzen’s (2010) Reasoned Action framework, a 

correlation between attitudes and behaviour can be predicted via intentions. This inspired 

the formulation of the third question. In study 1, intentions were directly measured by the 

following item: “Show me which game you would like to play again?”. Kannetis and 

Potamianos already reported upon the feasibility of this question item when asked at 

preschool-aged respondents (Kannetis & Potamianos, 2009). 

Finally, we added two items to the direct user experience subscale measuring 

desirability. People who hold favourable attitudes towards a product perceive higher 

product desirability or likeability (Hazlett & Benedek, 2007). Desirability is thus a good 

indicator of the perceived favourableness of someone’s user experience with a digital 

product. The ‘undesirable-desirable’ adjective pair is also considered a good direct 

attitude indicator (Fishbein & Ajzen, 2010, p. 189). In study 1, desirability was measured 

via the items “Show me which game you would like to receive as a gift?” and “Show me 

which game you would like to take home?”.  

As for the other subscales of the questionnaire, we developed 15 more items to 

measure concrete user experience components for children. In particular, we questioned 

children’s experiences with regard to 1/ the stories and fantasy, 2/ the sensory curiosity 

and 3/ the control and challenge level.  
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For each of these components, five items were defined. We did not include questions 

related to sociality, opportunities to collect or creativity as these components were less or 

not applicable to our test case game.  

As for the first user experience component, stories and fantasy, we formulated 

items that would require children to understand the story of the game or have sufficient 

fantasy immersion. The items questioned the game in which the central Toewie character 

1) was most happy with the presents, 2) made the most fun burps, 3) was a little bit tired 

from jumping, 4) felt most like a birthday party, and 5) lived in the most fun country. 

Kannetis and his colleague’s work provide the only resource to inform us in the 

formulation of items to question preschoolers’ perception of the story and fantasy in 

digital media (Kannetis & Potamianos, 2009). There is no further literature to back the 

formulation of these items in a preschool appropriate language. We are aware that there 

exist better items to question fantasy or stories, but paraphrasing these in a preschool 

appropriate language is very hard (Gelderblom, 2008, p. 58). Generally, in game 

experience research, fantasy or story related questions mainly result in items using 

abstract or complex words such as for instance ‘fantasy immersion’ or ‘story line’. For 

instance, in the Kids Game Experience Questionnaire that is designed for older children, 

(fantasy) immersion is addressed via statements as “I found it an impressive game” or “I 

could use my fantasy in the game” (Poels et al., 2008). It is clear that the Kids Game 

Experience Questionnaire (GEQ) relies heavily on the Game Experience Questionnaire 

that has been validated with adults (IJsselsteijn, Poels, & Y. de Kort, 2008). 

Consequently, the Kids GEQ was not always directly applicable for our measurement 

instrument for preschoolers.  

Children’s sensory curiosity in the game was measured via the following five 

items, questioning which game had 1) the nicest sounds, 2) the nicest colours, or via 

which game interaction the child 3) could jump the highest, 4) stand most still, and 5) 

moved most. The motion-based items were inspired by the physical module items of the 

Kids Game Experience Questionnaire (Poels et al., 2008). They were slightly adapted to 

be meaningful with respect to our specific game experiences. As we found that sensory 

curiosity includes all senses (see paragraph 1.3), we added one item for the sounds and 

another for the colours. This focus on all sensory aspects of the game, including 

animations, sounds and graphics, corresponds well to Kannetis and Potamianos’ 

approach (Kannetis & Potamianos, 2009). They questioned sensory curiosity by the item 

“Did you like the game graphics, sound and animations?”. We favoured splitting this item 

because in Kannetis and Potamianos’ current formulation, the three sensory experiences 

were simultaneously questioned which involved the risk of ambiguity. 
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Finally, five items were formulated for the user experience component of 

‘challenge and control’. These items question which game children found 1) most 

exciting, 2) a little bit boring, 3) too difficult, and for which game experience children 4) 

were a little bit bored and 5) could finish most quickly. The challenge and control items 

are very similar to the items used in the ‘challenge’ and ‘competence’ module of the Kids 

Game Experience Questionnaire (Poels et al., 2008). The item questioning which game 

was a little bit boring was inspired by the negative item in the child-friendly ‘engagement 

and playfulness’ scale of Yarosh and Markopoulos (Yarosh & Markopoulos, 2010). 

In order to avoid confusion, we repeat that for the last three subscales, we are 

aware that we might not have been succeeded in formulating the most appropriate items. 

We could not rely on any other scales that have been validated for its use in user 

experience evaluations with preschool-aged children. The Kids Game Experience 

Questionnaire was inspiring in the formulation of adequate items. The latter 

questionnaire, however, could not entirely be used. It was designed for older children and 

inspired by the adult-oriented Game Experience Questionnaire. That is why it contained 

some items that were complex or abstract for preschoolers. Moreover, we encountered 

difficulties in formulating questions that would be generalizable for other game 

experiences but at the same time be sufficiently meaningful and unambiguous for our 

young respondents.  

Each of the four scales was administered as a pairwise comparison scale. The 

objects of measurement were statements of user experience preferences, referring to a 

relative positive or negative attitude towards two different interface types of the Toewie 

game. Child respondents were presented with two response options at a time and asked 

to select one. For each item, children could state their preference between both games. 

In addition, the option of ‘don’t know’ or ‘both games’ was also explicitly allowed in order 

to prevent children making up answers to please the adult interviewer. 

As a last note on the preference measurement instrument, we want to highlight its 

scale compatibility with the other meaningful user experience measures. The scales used 

in our questionnaire refer to a compatible action, target, time and location as the free play 

measure and the primarily focus of the qualitative interview. For each measure, the focus 

was directed at a similar behaviour of interest. More particularly, the action in question 

was ‘playing’, targeted at the ‘Toewie’ game experience (keyboard or TEI interface) that 

just happened in a specific research context (time) at a place that was familiar to the 

child, namely the kindergarten (location). 
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9.2.5 Data analysis 
 

In the following paragraphs, we will first report upon a pilot test in which the 20-item 

questionnaire consisting out of four subscales was administered with preschoolers 

(paragraph 9.2.5.1). Then, we discuss the specificity of testing internal consistency of 

items with dichotomous variables (paragraph 9.2.5.2). Finally, before we consider the 

approach to calculate correlations between the questionnaire’s verbally expressed 

preference and the behavioural preference (paragraph 9.2.5.4), we discuss how to treat 

our binary data and define a measure of attitude ambivalence first (paragraph 9.2.5.3).  

 

 

9.2.5.1 Data coding 
 

Although the main focus of study 1 went out to the measurement of user experience 

preferences by means of direct user experience question items, we would not exclude a 

priori the possibility of measuring game preferences at a more detailed (belief) level 

related to children’s user experience components in digital play. To investigate this 

possibility, a 20-item questionnaire was formulated. Five items questioned children’s 

preferences on a direct user experience preference level. As for the remaining 15 

questions, three concrete user experience components for children were measured.  

The answers to the questionnaire’s items were binary coded. The value of ‘1’ was 

given for preferences for the cuddly toy interaction game experience, and a value of ‘0’ 

was given for preferences for the keyboard interaction game experience. These are 

random values, as we could also have given the values ‘1’ and ‘2’ or any other value. 

Nevertheless, as the designer’s hypothesis stated that the cuddly toy interface game 

experience would be more favourably evaluated than the keyboard interface game 

experience (see paragraph 9.2.2), the cuddly toy interface game was coded with the 

value ‘1’ and the keyboard interface game with the value ‘0’.  

 

 

9.2.5.2 Internal-consistency reliability for dichotomous variables 
 

Research question 1 examined the internal consistency of dichotomously scaled 

questionnaires for user experience preference measurements with preschool-aged 

respondents (RQ1). To investigate this, Cronbach’s alpha statistical tests were 

performed by means of the SPSS 16. 0.0 software to measure the internal consistency of 

our four subscales.  
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The Cronbach’s alpha measure is mainly designed to treat quantitative data measured at 

interval level. Therefore, some researchers promote calculating Kuder-Richardson 

scores instead, because they consider the latter test statistic as more appropriate to treat 

nominal and in particular dichotomous data (Bruning & Kintz, 1997; Mervis & Spagnalo, 

1995, pp. 32-33; Tan, 2009).  

Unlike the Cronbach’s alpha, the Kuder-Richardson score cannot specifically be 

measured by means of the SPSS 16.0.0 software. The score was thus manually 

calculated. The Kuder-Richardson Formula 20 is shown below in Figure 14 (Bruning & 

Kintz, 1997, pp. 32-33). 

 
Figure 14: Kuder-Richardson Formula 20. 

 

In the Kuder-Richardson formula, k stands for the number of items. In our case, we had 

five items per subscale. Furthermore, p is the proportion of children mentioning the 

cuddly toy interaction game as the most preferred one; q refers to the proportion of 

children expressing a preference for the keyboard game. Finally, S2 is the sample 

variance. In order to measure this sample variance, we relied on the formula below (see 

Figure 15).  

 
Figure 15: Sample variance. 

 

In the variance formula, X stands for the child’s total score, or stated differently the 

frequency of TUI preferences.                   is the mean score over all child respondents. The 

denominator of the equation uses the sample size n - 1.  

To illustrate, Table 14 in Appendix I shows the data needed to calculate the 

Kuder-Richardson score for the direct user experience subscale of study 1. It is based on 

our data, and in particular the answers children gave to the five direct user experience 

questions. The answers of the question V15 ‘a little bit stupid’ were reversed. In our 

example, the sample variance (S2) was ∑ x2 / n -1 = 137.8888889 / 36 – 1 = 3.929683. 

Filling in the KR20 formula, we could equate the first part of the formula k/k-1 with 5 / 5 - 

1 or 1.25. The second part of the formula 1-∑pq/S2 made 1 - 1.171 / 3.929683 or 

0.702693. Together, we ended up with a Kuder-Richardson score of KR20 = .878. We 

discuss this value in more detail in the results section of study 1 (see paragraph 9.3.1).  
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9.2.5.3 Introduction of an attitude ambivalence measure 
 

The second research question (RQ2) concerned the relation between preschoolers’ 

preference when revealed by means of a questionnaire versus their preference when 

revealed through free play selection. To investigate this relation, it was important to rely 

on a good preference strength measure.  

In the theoretical section, we explained that attitude ambivalence is a good 

measure for attitude strength. Moreover, in this context, we suggested an alternative 

approach to measure attitude ambivalence that seemed suited for preschool-aged 

children. In particular, this alternative attitude ambivalence measure for liking the cuddly 

toy interface game experience is based on the proportion of cuddly toy game 

preferences. For instance, one child consistently placing the cuddly toy interface at the 

positive pole of the direct user experience construct for all items, will have a relative liking 

of 100% for the cuddly toy game experience. Another child that places only for two of the 

five items the cuddly toy game experience at the positive pole of the direct user 

experience construct, scores only 40% on the relative liking of this latter game, indicating 

a subtle preference for the keyboard interface game experience to the cuddly toy 

interface game experience.  

In this first study, we will refer to this attitude ambivalence measure as the 

‘relative cuddly toy game preference’. This measure is based on the proportion of cuddly 

toy preference to keyboard preference. Recall that a cuddly toy preference is coded as 

‘1’ and the keyboard preference as ‘0’. This coding facilitates the calculation of an 

average score on the five items, indicating the ‘relative cuddly toy preference’.  

Relying on the data as presented in Table 14 of Appendix I, the relative cuddly toy 

game preference is calculated by taking the sum of all answers to the five direct user 

experience items divided by the total number of questions (X/k). The more this proportion 

equates 1, the stronger the child’s preference for the cuddly toy game, and the more 

favourable the attitude towards the cuddly toy game experience.  

The average relative Toewie preference was 0.40 (SD = 0,40, N = 35). A one-

sample t-test showed that this average was statistically significant from the test value 0.5 

which stands for ‘equal liking’ or ‘no real preference’ (t(35) = -67.9, p < .001). As the 

average relative Toewie preference was closer to the value ‘0’ (total keyboard interface 

game preference) than ‘1’ (total cuddly toy interface game preference), children’s overall 

user experience with the keyboard interface game seemed more favourable than with the 

cuddly toy interaction game.  
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This preference for the keyboard interface game was also confirmed during the 

exploratory play. Preschoolers were observed encountering more difficulties playing with 

the cuddly toy interaction game than with the keyboard interaction game. The mapping 

between the child’s actions and the reactions in the cuddly toy game was less user 

friendly than the mapping between input and screen for the keyboard interactions. The 

keyboard interaction gave the child a better sense of control in the game (see also 

Vanden Abeele et al., 2008).  

Finally, Figure 16 gives a visual overview of children’s tendency to prefer the 

keyboard interface game experience to the cuddly toy interface game experience. These 

data also confirm that contrary to the designer’s hypothesis, the majority of children 

indicated the keyboard game experience as the one they found most fun, they would like 

to receive as a gift, take home or play again. In addition, the majority of children also 

chose to play the keyboard game again as first and second free play, rather than the 

cuddly toy game.  

 

 
Figure 16: Frequency of children preferring the keyboard game experience (kb) to the Tangible Embedded 

Interaction (tei) –cuddly toy game experience.  
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9.2.5.4 Correlation testing 
 

To test the hypotheses of research question 2, the relation between children’s free play 

selection and their verbally expressed preference (H2a,b) as well as the relation between 

the two free play options (H2c) were analysed by means of the Kendall’s tau-b statistic 

procedure in SPSS. This statistic was appropriate for our categorical data with only two 

categories. The Kendall’s tau-b statistic is preferred over Spearman’s coefficient when 

having a small non-parametric data set with large number of tied ranks (Field, 2005, p. 

131).  

 

 

9.3 Results 
 

In the following paragraphs, our research questions will be answered and the hypotheses 

checked. We start by a description of the results of the pilot test of our questionnaire and 

describe the results of internal consistency testing to answer the first research question 

(paragraph 9.3.1). Finally, the second research question will be answered by means of 

correlation testing (paragraph 9.3.2 and 9.3.3). 

 

 

9.3.1 Internal-consistency reliability (RQ1) 
 

This paragraph first describes our experiences of administering a relatively long 

questionnaire with preschoolers. Then, the first research question (RQ1) will be 

answered and the first hypothesis tested (H1). In particular, we will verify whether 

dichotomously scaled questionnaires indeed yield internally consistent results in our case 

study. We will do this by analysing the average item intercorrelations with preschool-

aged respondents for direct user experience items. 

The piloting of the 20-item questionnaire with preschoolers showed that many 

children understood the items for the fantasy, sensory experience and challenge 

component ambiguously. This was confirmed by the corresponding subscales’ low 

overall reliability with Cronbach’s alpha scores fluctuating around .500 (see also (Zaman, 

2007)). Moreover, it became soon clear that a questionnaire of 20 items was too long to 

keep children motivated. We hereby confirm our assumption that with preschool-aged 

children short questionnaires are more appropriate than long questionnaires. Even 

though further work would succeed in defining better questions for the user experience 

components, we are convinced that it is better to measure user experience preferences 
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at a direct level with preschoolers, since fewer items are needed than measuring 

attitudinal preferences at belief (and evaluation) levels. 

The overall Cronbach’s alpha for our direct attitude subscale indicated a relatively 

high item intercorrelation with an internal reliability Cronbach’s alpha score of α = .875. 

Table 4 shows the corrected item-total correlations and the Cronbach’s alpha values if 

item deleted for our five items. Each item does correlate with the overall score from the 

scale. There were no corrected item-total correlations below .3. Furthermore, none of the 

items would substantially affect reliability if they were deleted. No alpha value for deleted 

items was greater than the overall Cronbach’s alpha, which means that the items would 

not improve the reliability if deleted. This indicates that all items are positively 

contributing to the overall reliability. 
 

 
Corrected Item-Total Correlation Cronbach's Alpha if Item Deleted 

Most fun ,730 ,842 

Gift ,623 ,868 

Home ,669 ,857 

Again ,685 ,853 

Stupid (reversed) ,823 ,820 

Table 4: Reliability analysis. Corrected item-total correlations and Cronbach’s alpha values if item deleted. 

 

Reliability analysis is most often performed to scrutinize questionnaires with interval data. 

In contrast, our questionnaire consisted of five items with dichotomously scaled answer 

categories. In such a scenario, the Kuder-Richardson estimate is often considered a 

better alternative for estimating the internal consistency of outcome measures with 

nominal data than the Cronbach’s alpha statistic (Bruning & Kintz, 1997; Spiliotopoulou, 

2009). Nevertheless, we see little to no difference between both scores; the Kuder-

Richardson value was .878 (see data analysis for the calculation of it, paragraph 9.2.5.2) 

whereas the Cronbach’s alpha score was only slightly lower, α = .875.  

In sum, regarding the first research question (RQ1), we can confirm our 

hypothesis (H1). Dichotomously scaled questionnaires yielded internally consistent 

results with our preschool-aged respondents when direct user experience items were 

questioned to reveal product preferences.  

Our results also showed that it is not only difficult to formulate adequate questions 

if one aims at revealing preferences by questioning concrete user experience 

components, but that it is also difficult for preschoolers to interpret this kind of question 

items and stay motivated to answer a relatively long questionnaire.  
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In contrast, if direct user experience questions are asked to reveal preferences, then only 

a short questionnaire is needed, consisting of about five questions. In our study, such a 

direct user experience scale was internally reliable; and proved to be a consistent 

measure of relative attitudinal preferences. This direct user experience scale was also 

more generic, which allows the scale to be used in more projects for the evaluation of 

other products.  

 

 

9.3.2 Correlation questionnaire and free play (RQ2) 
 

This paragraph deals with the second research question of study 1. In particular, the 

relation between preschoolers’ questionnaire preference and free play preference is 

investigated (RQ2). We will check two of the three hypotheses that go along research 

question 2.  

To verify hypothesis H2a, we test whether children who consistently place a 

certain product to the positive poles of the direct user experience constructs, will also 

select that particular product to play again. A confirmation of this hypothesis would 

provide evidence to support our direct user experience scale’s criterion-related validity. 

To verify hypothesis H2b, we investigate whether preschoolers’ attitude-behaviour 

consistency indeed decreases over time, which implies that the longer the time span 

between questionnaire administration and free play selection, the lower the correlation 

will be between both preference measurement instruments. As for hypothesis H2c, we 

refer to the next paragraph that deals with the correlation between the two free play 

moments.  

We calculated a Kendall’s tau-b statistics to analyse the relation between the 

game selected during free play and the game selection via the questionnaire. A strong 

significant correlation between the first free play and the relative cuddly toy game 

preference was found, τB = .608 (N = 34, p < .01). Furthermore, our results also indicated 

a relatively strong significant relation between the second free play and the relative 

cuddly toy game preference, τB = .475 (N = 30, p < .01).  

The correlation concerned a positive value, which implied that the higher the 

chance of preferring the cuddly toy game to the keyboard game, and thus the stronger 

the favourable attitude towards interacting with the cuddly toy game, the higher was the 

chance that children would select the cuddly toy game to play again, both immediately at 

the end of the research test as well as two weeks later. The correlation between relative 

cuddly toy preference and free play was nevertheless smaller for the second free play 

than for the first free play. 
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In sum, our results confirmed the first two hypotheses, hypothesis H2a and H2b, 

and hereby provided support for our direct user experience scale’s criterion-related 

validity. Children expressed a relatively consistent game preference both verbally via 

answering direct attitudinal preference questions as well as behaviourally through a free 

play choice (H2a). If the time span between the questionnaire and free play increased, 

then the strength of the correlation between questionnaire and free play slightly 

decreased (H2b). Our results indicated that in general, the attitude ambivalence measure 

seemed valid to investigate attitude because the measure correlated well with behaviour. 

When behaviour was measured about two weeks after the actual user experience and 

attitude questioning, then attitude strength decreased so that the correlation with 

behaviour was less strong. The following paragraph will investigate this issue in more 

detail.  

 

 

9.3.3 Correlation free play moments (RQ2) 

 

Regarding research question 2 (RQ2), we still need to address hypothesis H2c which 

assumes that there will be a positive, but small correlation between both free play 

moments. Correlation testing revealed a small and positive correlation between both 

variables, however, this correlation was not significant (r = .312, N = 30, p = .09). To 

investigate this issue further, we conducted a McNemar test to exclude the possibility 

that children’s behavioural choice changed over time. The McNemar superficially 

resembles a chi-square test for 2x2 contingency tables. It is especially useful to treat 

nominal data from within-subjects designs, and in particular to compare two related 

dichotomous variables (Field, 2005). In SPSS 16.0.0, we chose for the McNemar exact 

test because we have a relatively small sample. The McNemar null hypothesis stated 

that the proportion of children in the first free play group is the same as the proportion of 

children in the second free play group, or in other words that our contingency table would 

be symmetric. The McNemar test thus assumes marginal homogeneity in 2x2 

contingency tables. Table 5 shows the two-way contingency table for the data of study 1.  

 

Free play 1 Free play 2 

Keyboard Cuddly toy  

Keyboard 13 (a) 6 (b) 

Cuddly toy 4  (c) 7 (d) 

Table 5: Contingency table for first (immediate) 

free play and second free play. 
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Table 5 indicates that 13 out of the 36 children chose twice the keyboard game to play 

again and seven children chose twice the cuddly toy game to play again as free play 

choice. One third of the children changed the game they wanted to play with from the first 

to the second free play. We wondered whether these latter discordant pairs would 

indicate a significant change in children’s behavioural preference. In this respect, the 

McNemar test goes out from marginal homogeneity and verifies whether indeed the row 

totals are equal to the corresponding column totals. 

(a+b) = (a+c) 

(c+d) = (b+d) 
 

It should be noted that ‘a’ corresponds to the first quadrant, ‘b’ to the second, ‘c’ to the 

third and ‘d’ to the fourth quadrant of our contingency Table 5, counting from left to right 

and from top to bottom. 

Our results showed that the exact two-tailed significance value for the McNemar 

statistic was greater than a predetermined significance level of .05. Our p-value was .754    

(N = 30). The McNemar chi-square value was calculated manually because the 

SPSS16.0.0 software does not provide this output. We relied on the following formula: χ2 

= (b-c)2 / (b+c). The McNemar’s (two-tail) test result was (6-4)2/ 4+6 = 0.4, yielding a 

McNemar’s χ2(1) = 0.4, p >.05. These results suggest that we are not able to reject the 

null hypothesis. The difference between the two related samples was insignificant, and 

this was also true when we considered the proportions according to age or gender. 

 Overall, the proportion of children choosing the keyboard game in the first and 

second free play did not significantly differ. The same goes for the proportion of children 

choosing the cuddly toy interface game at the two free play moments, these proportions 

did not differ significantly either. In other words, we could not detect any change pattern 

in our respondents’ free play behaviour.  

In sum, our results indicated a small positive relation between the two free play 

options, albeit not significant. The lack of significance prevented a satisfactory 

confirmation of hypothesis Hc2. There was a low, positive but not significant correlation 

between the immediate free play selection and a free play choice that took place two 

weeks later with no intermediate additional experiences.  
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9.4 Discussion 
 

Study 1 has two important limitations that deserve some attention. The first critical 

remark refers to the construction of the questionnaire (paragraph 9.4.1). The second 

limitation concerns our object of measurement, namely attitudinal preferences as a basis 

to investigate and understand user experiences (paragraph 9.4.2). In the following 

paragraphs, these limitations will be discussed in more detail.  

 

 

9.4.1 User experience scales, which items to use?  
 

As for the first limitation, we are very aware that the items constructed to question the 

user experience components that were pertinent for the Toewie game, were not totally 

backed in literature, neither were these items sufficiently piloted. We only piloted these 

questions once. Nevertheless, what we could conclude without doubt is that when 

concrete user experience components are questioned, we are likely to end up with a 

relatively long questionnaire. Our observational data clearly showed that the young 

respondents’ motivation and concentration decreased at the end of the questionnaire. 

 In our literature section, we anticipated this, and sought for an alternative 

approach to reveal preferences, an approach that would lead to a smaller questionnaire 

as well. In particular, by asking dichotomous questions items for which children have to 

link the game alternatives to either a positive or a negative pole of the direct attitude 

construct, we would only need about three to six questions to reveal preferences.  

Our results indeed indicated that such a direct user experience scale yielded valid 

and internal consistent results, and that preschoolers did not find it difficult to answer this 

type of questions. The results are consistent with literature findings stating that young 

children are capable to answer dichotomously scaled question items.  

In sum, we can conclude that for the purposes of our work, it is not necessary to 

measure user experiences at a detailed level referring to user experience components. If 

one aims at revealing preschoolers’ user experience preferences, inspiration can be 

drawn from attitude research. Direct attitude items are not only easily comprehensible for 

children, they also have the advantage that only a small number of question items are 

needed to yield internally consistent results on preference indications with a preschool-

aged respondent group.  
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9.4.2 How to measure preschoolers’ preferences and preference 
stability?  

 

As for the second limitation, we critically reflect on what the attitude concept means in the 

context of preschoolers and user experience research. Recall that the main goal of the 

second phase of our proposed research design was aimed at revealing preschoolers’ 

preferences. Children’s preferences would then be taken as the start of a laddering 

interview to get insight into the reasons for favourable (or unfavourable) user 

experiences. In our literature review, we learnt that attitudes typically result in a judgment 

of preference where one object is preferred to another with respect to a common 

attribute. That is why we often talked about attitudinal preferences. However, when the 

concept of attitudes is discussed for a very young respondent group, these attitudes 

clearly differ from the ‘typical’ attitude concept known for adults. In particular, the younger 

people are, the less strong and less stable attitudes they hold.  

In our results section, we implicitly checked for children’s attitudinal strength and 

stability by comparing the (strength and significance) of the relation between the 

questionnaire and the two free play moments, as well as the relation between these two 

free play moments. One may wonder why we did not administer a questionnaire at two 

different times so that attitudes could be directly measured and compared, and not via 

the implicit behavioural indicator of free play. This would also provide a good test-retest 

reliability evaluation (Spector, 1992, p. 6).  

However, measuring test-retest reliability is only valid if one can assume that the 

construct of interest does not change. If we would have administered two questionnaires, 

then we had to skip the free play because user experiences often change over time 

(Boes & Kanis, 2007), e.g. because one becomes more experienced or because the 

novelty effect decreases. Nevertheless, without any immediate preceding experience, it 

would not make sense to administer a second questionnaire two weeks later than the 

initial exploratory experience. In our literature section, we explained that for children, the 

time between experience and the experience evaluation may not be too long and ideally, 

if children are questioned about objects or events, visual stimuli should be available or 

other memory aids that make their attitudes more accessible.  

To overcome this issue, we carefully advocated another approach of measuring 

children’s attitudinal preference stability. In particular, we suggested focusing on the 

consistency between attitudes and behaviour rather than the consistency between 

several verbal attitude measures. The idea is that if children change their behavioural 

free play selection, this might be an indication of less stable attitudes, because of the 

decrease in attitude-behaviour consistency. 
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Overall, attitudes and behaviour are assumed to correlate well in the case of strong 

attitudes, low perceived norms and volitional behaviour. In other words, as people tend to 

behaviourally commit themselves to their attitudes (Kiesler, New York, Academic Press), 

we assume consistency between the free play options in the case of sufficiently stable 

and or strong attitudes.  

Our results section showed that children were rather consistent in expressing 

preferences, but that this consistency decreased over time, suggesting that the initial 

preference was not that strong and stable. In what follows, we will discuss six possible 

reasons that explain why children may be rather susceptible to attitude change.  

First of all, there is an age issue. Recall that susceptibility to attitude change 

correlates with age. Young children are more susceptible to attitude change than 

adolescents or adults (P. S. Visser & Krosnick, 1998). According to the Reasoned Action 

framework, attitudes are not defined as causal predictors of behaviour per se. Instead, 

only in the case of strong attitudes are they believed to be consistent with the 

corresponding behaviour. So our free play option is only related to attitudes for children 

who hold strong attitudes. It is possible that many child participants did not form strong 

attitudes in the first place. This seems not unrealistic because experiencing new 

innovative prototypes that are not yet launched to a wider public would always imply 

weak attitudes, even for adults, as there are only few previous experiences to refer to 

(less attitude-relevant knowledge).  

Indeed, the second reason refers to this specific characteristic of our attitude 

object, game prototypes. Children were asked to express a preference in user 

experience between game prototypes they had never played before or heard of.  

Consequently, the initial, exploratory product experiences resulted in a newly formed, 

isolated attitude. The preschoolers could not rely on previous experiences with that 

particular object or social networks as a framework to build their attitude. 

A third reason for the lack of a significant correlation between the two free play 

options may be due to our relatively small data set, in which trends may not always be 

that obvious.  

Fourthly, at the second free play moment, children had to recall their initial 

experiences -the exploratory play and first free play- to make a choice of the game they 

wanted to play again. It is possible that the time span between the two free play 

moments was too long for children to access their previous experiences and attitudes. 

When the knowledge about the exploratory play and first free play effectively decreased, 

the chance that children would change their attitude would be higher. This can also partly 

explain why the relation between the two free play moments was not strong. 
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As a fifth reason, no additional opportunities between first and second free play 

were given to raise the accessibility or temporal stability of the attitude towards playing 

the games by means of direct experience. As the attitude was not reinforced between the 

first and second free play moment, a lower resistance to attitude change was likely, 

which could also explain the lower correlations for the second free play moment.  

Last but not least, the Reasoned Action framework presented next to attitudes, 

two other factors that could have had an impact on intentions and behaviour: perceived 

norm and perceived behavioural control. Although these factors were assumed to be 

minimal for the first exploratory play and the first free play, their impact might have been 

increased significantly in the time span between first and second free play. For instance, 

we had no control over how much children talked about their experiences among each 

other in the period between the two free play moments. 

Overall, from all these explanations, it seemed most likely that the lack of a 

significant relation between the two free play moments was due to the fact that our 

preschoolers did not form strong and stable preferences. Overall, children indeed hold 

less strong attitudes than adults. This is even more pertinent in the case of newly formed 

attitudes towards experiencing products that are not yet adopted into their daily life.  

This last discussion mainly pointed towards children being rather susceptible to 

change preferences and consequently also behavioural preferences. These arguments 

were introduced to explain why we could not find a significant correlation between the 

two free play behaviours. Nevertheless, we may not forget that we did find strong 

correlations between the questionnaire on the one hand and both the first and second 

free play option on the other hand. In addition to that, it should also be stressed once 

more that we could definitely exclude an overall pattern of change in our respondents’ 

free play choice. Let us now discuss these results from a more optimistic perspective, 

considering what factors may have caused children’s overall consistency in expressing 

preferences, both via their verbal preference expression as well as via their behavioural 

choice.  

There are three indicators in favour of children being less susceptible to attitude 

change than we depicted before. First of all, in our research setting, children were likely 

to attach more importance to their attitudes than they would otherwise do, as they were 

asked to think more frequently and deeply about their attitude. As a result, children could 

have developed confidence and a sense of perceived knowledge. These factors 

(importance, perceived knowledge and certainty) generally increase people’s resistance 

to change (P. S. Visser & Krosnick, 1998). 
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Secondly, apart from the exploratory and free play experiences, no intermediate 

opportunities for attitude change were possible in terms of new attitude challenging 

experiences. This should make us aware of a possible underestimation of children’s 

susceptibility to attitude change (P. S. Visser & Krosnick, 1998). Nevertheless, it should 

be noted that there is only a relatively small chance that children will encounter new 

experiences that weaken their attitudes. In general, children tend to look for positive 

instances that may strengthen their attitudes rather than negative experiences that will 

weaken these (D. H. Russell, 1956, p. 171). 

Last but not least, although we recognize that there were no intermediate 

additional direct experiences with the games between the first and the second free play, 

we may not ignore the possible effect of the first free play. As behavioural commitment 

increases resistance to change (Kiesler, New York, Academic Press), we should be 

aware that the first free play moment may have slightly reinforced children’s newly 

formed attitude.  

In sum, in order to reveal children’s preferences and grasp a sense of preference 

strength, short questionnaires can be administered with preschoolers, questionnaires 

that rely on dichotomously scaled direct user experience items. Contrary to adults who 

are rather resistant to attitude change, young children tend to be susceptible to attitude 

change. This is even more likely when children have to evaluate products that they have 

never played before and that are not yet adopted at a large scale by society. However, in 

our research study setting, we might run the risk of slightly underestimating this 

susceptibility because children’s attitudes were slightly reinforced by asking questions 

about it and through the behavioural commitment to it via the first free play selection.  

 

 

9.5 Conclusion 
 

Study 1 provided evidence for the feasibility of administering a questionnaire with 

preschoolers to reveal (the relative strength of) their user experience preferences. The 

condition of a short questionnaire should be met, with items directly measuring user 

experience preferences towards interaction with a digital medium. An internally 

consistent attitude scale involves direct user experience items questioning the game that 

was perceived as most fun or a little bit stupid, items questioning the products’ 

desirability to receive as a gift or to take home, and items directly measuring children’s 

behavioural intentions to play one of the products again (RQ1).  
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Reflecting upon the proposed laddering research design that we are evaluating in 

this manuscript, the results of study 1 confirmed that the second research phase of our 

research design provides valuable information to get insight into children’s preferred 

product. This information complements the researcher’s perception of what children’s 

overall preference may be in a more quantifiable way. It gives meaningful input to initiate 

a laddering interview. In addition to that, the questionnaire’s results obtained in this 

second research phase of our research design are also valuable for designers who have 

to decide on which prototype they want to continue the development or for other decision 

makers who want to compare in-house products to those of competitors. 

To understand user experience, one should not only aim at getting insight into the 

most preferable product, but also into the extent of preference. A child who cannot 

choose between two products but happens to select one more often than another, has a 

weaker attitude towards the products in question than a child who consistently prefers 

one particular game. In order to judge children’s strength of product preference, an 

attitude ambivalence measure was introduced. This relative measure was based on the 

proportion of preference of one game to another. The attitude ambivalence measure 

correlated well with behaviour (both the immediate as well as the postponed free play 

choice), making it an indicative measure for the strength and stability of preferences 

(RQ2). In particular, a strong correlation was found when behaviour followed the actual 

user experience and the attitude questioning immediately. This correlation was less 

strong if the behavioural choice followed two weeks later than the initial user experience 

and attitude questioning. When considering the relation between these two behavioural 

preferences, we could only detect a small, not significant, correlation. At the same time, 

we could exclude the possibility of behavioural change. The longer the period between 

two behavioural commitments, the weaker children’s attitudes became and the smaller 

the chance was to detect behavioural consistencies. 
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10. Study 2 

 

Study 2 builds further on the first study. It is complementary to study 1 in that it also 

focuses on the overall attitude evaluation phase of our proposed research design. Some 

of the research questions and hypotheses of study 1 are repeated. In particular, we will 

retest the direct attitude scale’s internal consistency with a larger sample (RQ1). In 

addition, a new research question is introduced that focuses on the feasibility of 

administering questionnaires that are based on Likert-face scaling with preschool-aged 

respondents (RQ4 and RQ5).  

In the following paragraphs, the research questions of study 2 will be presented in 

more detail (paragraph 10.1). Then, the methodology of study 2 is explained (paragraph 

10.2), followed by a presentation (paragraph 10.3) and discussion (paragraph 10.4) of 

the results. Finally, we answer our research questions and summarize whether our 

hypotheses could be confirmed or not (paragraph 10.5).  

 

 

10.1 Research questions 
 

The goal of study 2 is twofold. On the one hand, it is geared towards retesting the 

internal consistency of our dichotomous scaled questionnaire with items questioning 

attitudinal preferences at a direct level. On the other hand, it aims at testing the feasibility 

of Smileyometer scaled questionnaires with preschoolers.  

Regarding the first research question (RQ1) and hypothesis (H1), we took the 

opportunity to retest the internal consistency of the dichotomously, direct user experience 

preference scale, but now with a larger sample of preschoolers. According to Spector 

(1992, p. 65), “even if a high level of internal consistency is achieved in the initial item 

analysis, it is a good idea to replicate it in subsequent samples.” Hence, we repeat the 

first research question and hypothesis: 

“ 
RQ1: “What is the internal consistency of dichotomous scaled 

questionnaires designed to measure user experience 

preferences with preschool-aged respondents?  
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H1: “Dichotomously scaled questionnaires will yield internally 

consistent results with preschool-aged respondents if direct 

user experience items are questioned to reveal product 

preferences.” 

 

Furthermore, study 2 adds one issue to our list of research goals. Study 2 investigates 

the use of a smiley-based Likert scale with preschoolers, specifically the ‘Smileyometer’. 

If the Smileyometer proves to be feasible to administer with preschoolers, yielding valid 

results, then it might constitute a useful measure for our proposed laddering research 

design. Recall that the second phase of our proposed research design aims at revealing 

valid preferences that can be used as input to the laddering interview or to benchmark 

between products. The Smileyometer does not only have the potential of revealing 

preferences, where the product with the highest ratings indicates a preference, it has 

also the potential to detect the strength of the preference as it concerns a 5-point Likert 

scale with (extreme) negative, neutral and (extreme) positive poles.  

To analyse children’s use of the Smileyometer, we will first examine how children 

make use of the Smileyometer. Stated differently, research question 4 (RQ4) focuses on 

the distribution of children’s answers on the Smileyometer scale in the context of user 

experience and preference judgments. In our literature section, we reviewed studies that 

suggested that in user experience evaluations, preschoolers are inclined to select the 

most positive poles of the smiley-based Likert scale, irrespective of their product 

preference (H4). Hence, we define the fourth research question and hypothesis as 

follows: 

“ 
RQ4: “What is the distribution of preschoolers’ answers on a 

Smileyometer scale for user experience evaluations and 

preference judgments?” 

H4: “In a context of user experience evaluations, preschoolers 

will significantly more often select the positive poles of the 5-

point smiley-based Likert scale, irrespective of their product 

preference.” 
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Last but not least, study 2 also analyses the relation between the Smileyometer and free 

play. Research question 5 (RQ5) deals with preschoolers’ attitude-behaviour consistency 

if preferences are revealed via the Smileyometer. Following hypothesis 4, it is assumed 

that the Smileyometer scale will not reveal a distinct preference or a significantly 

difference in preference strength. Hence, we expect little or no correlation between the 

Smileyometer and free play (H5a). If we compare the attitude-behaviour consistency for 

the Smileyometer as opposed to the dichotomously scaled questionnaire, then we expect 

lower correlations for the first preference measurement instrument than for the latter 

(H5b).  

 

“ 
RQ5: “What is the relation between preschoolers’ preference as 

it is revealed by means of a Smileyometer versus the preference 

expressed via the free play choice?” 

H5a: “In a context of user experience evaluations, there will be 

no significant relation between the Smileyometer and free play.” 

H5b: “The correlation between preschoolers’ preference with 

free play choice will be lower when the preference is revealed 

by means of the Smileyometer than when it is revealed via a 

dichotomously scaled direct user experience questionnaire.” 

 

 

10.2 Methodology 
 

In the following paragraphs, the methodology of study 2 is described, including the 

participants, recruitment and test location (paragraph 10.2.1), test case (paragraph 

10.2.2), procedure (paragraph 10.2.3), preference measurement instrument (paragraph 

10.2.4) and data analysis (paragraph 10.2.5).  

 

 

10.2.1   Participants, recruitment and location 

 

In what follows, the participants of study 2, the recruitment approach and the test location 

are respectively dealt with.  
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In August 2008, 113 preschoolers were involved in study 2. The ages of the 

children ranged from 33 to 90 months, with a mean age of 58,39 months or five years 

(SD = 14 months). Table 6 shows the division of children according to age. There was an 

equal gender division, 56 were boys and 57 girls. All children were in kindergarten and 

not yet literate.  

 
Age Frequency Percent 
3 17 15,0 
4 32 28,3 
5 27 23,9 
6 31 27,4 
7 6 5,3 
Total 113 100,0 

Table 6: Relative division of test participants 

according to age. 

 

The study took place at a recreation area during holidays. Two Flemish play initiatives 

were contacted, one in the centre of Leuven and another in Leuven’s suburb, Kessel-Lo. 

Leuven is a relatively small city in Belgium that counts approximately 100.000 

inhabitants. The kind of play initiative we are mentioning here is called 

‘speelpleinwerking’ in Flemish and stands for an initiative to take care of children during 

holidays. The registration fee is very low, which allows bringing children from different 

backgrounds together.  

At the recreation area, we looked for a room that children were familiar with and 

that could be reserved for our study. We got the main indoor playroom at our disposal. All 

other activities took place outside, or if needed in adjacent rooms (e.g. television room), 

so that distraction of children during the study was reduced to a minimum.  

One day before the actual study started, the researcher presented herself in 

group to ensure not being a total stranger to the children anymore. Children were then 

shortly briefed that the following days, they would be invited to come and play computer 

games.  

Before the actual, individual participation, the researcher only shortly briefed the 

child participant. In study 1, we experienced that a detailed briefing was 

counterproductive. It became soon clear that children had only one interest at the 

beginning of the study, and that was to start playing the games as soon as possible. That 

is why the briefing in study 2 only concerned game-specific tips to get started and the 

reassurance that they could not do anything wrong, being the game expert.  
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As for the recruitment, all parents were given a letter with detailed information on 

the study. They did not have to return a voucher. Instead, they could give their informed 

consent by signing a form at the registration desk of the recreation area. This worked 

well, since all parents had to register their child each morning for the play initiative, so 

giving an additional signature for this research caused little or no barriers. Moreover, that 

morning, the researcher was present at the registration desk to answer any questions 

from parents.  

 

 

10.2.2   Test case  
 

The test case in study 2 involved the comparison of two competitive and comparable 

games in contrast to the first study’s test case in which the user experience of one game 

with two different interaction modes was examined (see also (V. Vanden Abeele et al., 

2008)). In particular, in study 2, we reanalysed the favourability of the Toewie game with 

keyboard interface (Picture 13). Contrary to study 1, we compared the Toewie keyboard 

game with another game with keyboard interface, the MamaMoe game (Picture 14). Both 

games were designed for a preschool-aged target group. From a designer’s point of 

view, the attitude towards the Toewie game was focused on as compared to the attitude 

towards playing the competitive MamaMoe game. For the designers, the study’s final 

goal was to improve the Toewie game experience.  

 

 
Picture 13: Toewie game (keyboard). 
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Picture 14: MamaMoe game. 

 

Children’s familiarity with the games or characters in the games was checked. None of 

the children said ever having played one of the games before. Recall that the Toewie 

game is developed by the Leuven GroepT Engineering School (V. Vanden Abeele et al., 

2008), so it was true that no child could have ever played this game before. The chance 

that children would (feel like) know(ing) the MamaMoe game was also considered low 

because this game did not involve a popular character. 

 

 

10.2.3   Procedure  
 

In general, the research procedure of study 2 is similar to the procedure of study 1. Both 

studies focus on the second step of our proposed three-step laddering research design. 

However, study 1 dealt with the appropriateness of questionnaires with nominal, binary 

scaled items whereas study 2 focused on the use of smiley-based Likert scaled 

questionnaires. A last difference between both studies is that study 1 involved two free 

play options, whereas study 2 only included one (immediate) free play option.  

Considering the research procedure of study 2 in more detail, the following steps 

are to be distinguished. First of all, as was prescribed by our proposed laddering 

research design, the study started by inviting children to explore and play the games. 

Initially, a predefined timeslot was foreseen per game. However, after the pilot, we 

realized that it was better to let children reach a similar game level (e.g. finishing the first 

sub goal). This could prevent possible bias in user experience where the finished game 

would be perceived as more favourable than the unfinished game irrespective of the 

actual game experience.  
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Hence, the exploratory play of the MamaMoe game was ended if the child succeeded in 

making the cow cycling one lap. The Toewie game was finished if the child could make 

the Toewie character jump two streets, including one turning point. If children were stuck 

because of a lack of computer skills or game play knowledge, the researcher offered her 

help so that the child could continue finishing the sub goal. In real life, it is not uncommon 

that young children ask and receive help or support from parents or siblings.  

 

 
Picture 15: Study 2: two competitive games, similar interaction style, similar laptop. 

 

Both games were presented on identical laptops (see Picture 15) to prevent a possible 

impact of the laptop’s hard- or software on the perceived game experience. Only one 

researcher was present, sitting next to the child to give support and make the child feel at 

ease. The researcher sometimes took notes with pen and paper. To obtain more detailed 

notes, the researcher relied on the video footages. Indeed, children’s game play and their 

verbal and non-verbal behaviour were video-recorded. One camera was used to record 

children’s behaviour and another to record the laptop’s screen. The order in which the 

games were introduced, was counterbalanced. Fifty-six preschoolers first played the 

MamaMoe game followed by the Toewie game; 57 children first played the Toewie game 

followed by the MamaMoe game.  

After each game play, the Smileyometer (see Picture 16, p. 162) was presented to 

the test child. In total, the Smileyometer was administered twice, once for the Toewie 

game and another time to evaluate the MamaMoe game. The child was asked to indicate 

“how he/she felt while playing the game” by pointing at the corresponding face of the 

smiley-based Likert scale.  

Thirdly, after the game explorations and the Smileyometer evaluations, we 

administered the dichotomously scaled user experience questionnaire, consisting out of 

the following six items: 
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1. “Show me which game was most fun?” 

2. “Show me which game you would like to receive as a gift?” 

3. “Show me which game you found a little bit stupid?” 

4. “Show me which game you would like to take home?” 

5. “Show me which game you would like to play again?” 

6. “Show me which game you found a little bit boring?” 

Children had to express or point to their favoured game as a response to each of these 

questions.  

Fourthly, although study 2 did not focus on the entire proposed laddering 

research design that includes in-depth laddering, we nevertheless asked the 

preschoolers to briefly explain why they preferred one game to the other.  

Furthermore, after this small interview, the child was given a biscuit as a reward 

for his/her participation. This reward was not mentioned before the study took place; it 

was given to the child right before the free play option.  

Finally, at the end of study 2, children were told that the researcher ‘happened to 

have some time left’ so that they could play one of the two games a second time, if they 

wanted to. Children’s game choice was then coded as the (immediate) ‘free play’ option. 

In the time between the interview and the free play, children had to go to the opposite 

corner of the room to receive their biscuit. This would anticipate children staying at their 

place, and possibly selecting the last played game as free play for convenience sake. 

 

 

10.2.4   Preference measurement instrument 
 

Study 2 was designed to examine the most appropriate approach to measure 

preschoolers’ relative game preference and preference strength. Two survey measures 

were compared. On the one hand, the appropriateness of the Smileyometer based on a 

smiley Likert scale was investigated and on the other hand, the appropriateness of the 

direct user experience questionnaire relying on nominal binary scaling.  

The Smileyometer concerned a five-point face rating scale, without written 

captions (see Picture 16). Typically, Smileyometer evaluations do not implicate using a 

fixed set of question items. In general, Smileyometers can be used to measure items 

related to ‘fun’ (Read, 2008). In study 2, the Smileyometer was introduced by the 

statement ‘Can you show me how you felt while playing the game’?  

The response options then specified children’s momentary preference towards the 

previous game experience.  
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Picture 16: Smileyometer. 

 

Regarding the direct user experience questionnaire, we used a scale that was similar to 

the one used in study 1. The only difference was that the scale in study 2 consisted of 

one more item than the first study’s scale. In total, two (slightly) negatively formulated 

items were included in study 2 to increase the balance in positive versus negative 

questions. 

In particular, for the binary dimension of fun, one direct positive and two direct 

negative preference items were constructed, respectively “Show me which game was 

most fun?” versus “Show me which game you found a little bit stupid?”, and “Show me 

which game was a little bit boring?”. Intentions for free play were directly measured by 

the item “Which game would you like to play again?”. Children’s desirability to obtain one 

of the games, as an indicator of the perceived favourableness, was questioned by two 

items, “Which game would you like to receive as a gift?” and “Which game would you like 

to take home?”. 

The scale was administered as a pairwise comparison scale, with response 

options referring to the MamaMoe and Toewie game. Children were asked to select one, 

if they had a distinct preference for one of the two games. The option of ‘don’t know’ or 

‘both games’ was explicitly allowed in order to prevent children making up answers to 

please the adult interviewer.  

 

 

10.2.5   Data analysis 
 

In the following paragraphs, we start and explain how our data was coded for the free 

play, Smileyometer and questionnaire measures (paragraph 10.2.5.1). Then, we report 

on our approach to test the questionnaire’s internal consistency (paragraph 10.2.5.2). 

Furthermore, the different steps to interpret the distribution of children’s answers to the 

Smileyometer are explained (paragraph 10.2.5.3). Finally, we report upon the approach 

to investigate the relation between the Smileyometer and free play, and compare this 

relation with the correlation between the dichotomously scaled questionnaire and free 

play (paragraph 10.2.5.4).  
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10.2.5.1 Data coding 
 

From a designer’s perspective, study 2 was set up to reveal whether the Toewie game 

would be more favourable than the MamaMoe game. Additionally, it was questioned how 

the Toewie game could be improved to enhance even better game experiences. As the 

focus was on the Toewie game, we coded each preference for the Toewie game as ‘1’ 

and a preference for the MamaMoe game as ‘0’. This held true for both the response 

options on the dichotomously scaled questionnaire as well as the free play choice. The 5-

point Smileyometer scale was coded with the values 1, 2, 3, 4 and 5 where 1 pointed 

towards the least favourable user experience judgment (‘awful’ smiley) and 5 towards the 

most favourable user experience judgment (‘brilliant’ smiley).  

In our analyses, we compare Toewie preference as revealed through the 

dichotomously scaled questionnaire with Toewie liking, measured via the Smileyometer. 

To do that, the relative Toewie preference based on the dichotomously scaled 

questionnaire was calculated by taking the average number of Toewie preference to 

MamaMoe preference. A similar measure was then calculated with values between 0 and 

1 for the Smileyometer’s relative Toewie preference. It concerned the Smileyometer 

value for the Toewie evaluation divided by 5.  

 

 

10.2.5.2 Internal-consistency testing 
 

To investigate the 5-item binary scale’s internal consistency, the alpha coefficient was 

computed via the SPSS 16.0.0 software programme which for dichotomous data seems 

equivalent to the Kuder-Richardson 20 coefficient (see SPSS manual and paragraph 

9.3.1).  

 

 

10.2.5.3 Distribution of children’s answers on the Smileyometer 
 

Hypothesis 4 dealt with the distribution of children’s answers on the Smileyometer. To 

analyse this, we first ran descriptive statistics. The proportion of children selecting the 

(extreme) positive poles of the Smileyometer was compared with the proportion of 

children selecting the (extreme) negative poles of the Smileyometer. Then, we performed 

Kolmogorov-Smirnov testing on SPSS 16.0.0 to see whether these proportions 

significantly differed from a normal distribution.  
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Furthermore, Kendall’s tau-b correlation tests were performed to account for a 

possible age effect on the distribution of children’s answers on the Smileyometer. We 

further investigated the difference between children’s Smileyometer ratings for the 

MamaMoe game and the Toewie game by means of the Wilcoxon signed-rank test, the 

non-parametric equivalent for the dependent t-test. To interpret these results, we had to 

check whether there would be a difference in user experience between both games. That 

is why children’s free play choices, the dichotomously scaled questionnaire’s relative 

Toewie preference, the exploratory game play and interview data were analysed too.  

In particular, the following measures were triangulated to get insight into the 

overall group preference which would help interpreting the distribution of preschoolers’ 

answers on the Smileyometer more critically. First, the proportion of MamaMoe free play 

versus Toewie free play was compared. In a following step, these results were also 

compared to the observations of verbal and non-verbal interactions with the game and 

the answers children gave to the question “Tell me why did you prefer this game to that 

one?”. Next, an average game preference was calculated. The one-sample t-test 

compared this average game preference with a test value of 0.5. This test value stands 

for ‘no preference’ or ‘both games are equally enjoyable’. In the results section, we 

investigate whether the triangulated results indicate a group preference for one game to 

another. This is important because if this overall preference is not reflected in the 

Smileyometer data, then we must critically question the appropriateness of the 

Smileyometer as a user experience preference measurement instrument. 

 

 

10.2.5.4 Correlation between Smileyometer and free play 

 

Hypothesis 5 dealt with the correlation between the questionnaire and free play. In 

particular, the fifth research question was aimed at investigating the relation between our 

two user experience preference measures (Smileyometer-based questionnaire and the 

dichotomously scaled questionnaire) with free play.  

In order to compare both correlations, we had to recalculate the values. The 

dichotomously scaled questionnaire’s relative Toewie preference implied a value 

between 0 and 1, whereas the Smileyometer values ranged between 1 and 5. That is 

why we recoded the score for the Smileyometer Toewie results by dividing it by five, 

yielding a relative score between 0 and 1 too (see paragraph 10.2.5.1).  

For the correlation testing, free play was again treated as an ordinal variable, with 

higher scores reflecting a Toewie free play (Toewie coded as ‘1’) and lower scores 

reflecting a MamaMoe free play selection (MamaMoe coded as ‘0’). The correlation 
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between the attitude measures and free play was analysed by performing Kendall’s tau-b 

testing on SPSS 16.0.0.  

 

 

10.3 Results 
 

In the following paragraphs, we retest our questionnaire’s scale internal consistency 

(paragraph 10.3.1). In addition to that, the results of the fourth and fifth research 

questions are presented. In particular, hypothesis 4 is analysed, which questions the 

distribution of children’s answers on the Smileyometer scale (paragraph 10.3.2) as well 

as hypothesis 5, which focuses on the relation between the Smileyometer and free play 

(paragraph 10.3.3).  

 

 

10.3.1   Internal-consistency reliability (RQ1) 

 

The overall Cronbach’s alpha of the 6-item dichotomous scale yielded α = .818 (N = 

107), indicating a good internally reliable scale with interrelated items. Table 7 shows the 

corrected item-total correlations and the Cronbach’s alpha values if item deleted for each 

of our six items. Each item correlates with the overall score from the scale. There were 

no corrected item-total correlations below .3. Furthermore, none of the items would 

substantially affect reliability if they were deleted since no alpha value for deleted items 

was greater than the overall Cronbach’s alpha of α = .818.  

We can conclude that the results of study 2 confirm the results of study 1. The 

first hypothesis (H1) of research question 1 (RQ1) is again confirmed. A dichotomously 

scaled questionnaire consisting of five to six direct user experience questions can yield 

internally reliable results with preschool-aged respondents.  

 

 
 

Corrected Item-Total Correlation Cronbach's Alpha if Item Deleted 

Most fun ,605 ,786 

Gift ,455 ,815 

Stupid (reversed) ,650 ,774 

Home  ,663 ,772 

Again ,488 ,809 

Boring (reversed) ,639 ,777 

Table 7: Reliability analysis. Corrected item-total correlations and Cronbach’s alpha values if item deleted.  
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10.3.2   Frequency analysis, distribution Smileyometer data (RQ4) 
 

The second analysis of study 2 examined the distribution of children’s answers on a 

Smileyometer scale (RQ4). Figure 17 shows the proportion of children who selected the 

Smileyometer’s positive poles versus the negative poles per game evaluated (N= 111). 

More than half of the children selected the happiest smiley as an indication of their game 

experience with the MamaMoe game (64.4 %) and with the Toewie game (59 %). The 

two happy faces constitute 83 % of all answers, both for the MamaMoe evaluation and 

Toewie evaluation.  

 
Figure 17: Proportion of children’s answers according to the Likert-scale rating response options, in 

percentages and per game evaluated (MamaMoe versus Toewie).  

 

At face value, it is clear that there is an overrepresentation of the most positive values. 

Normality testing confirms that this distribution is indeed significantly piling up to the right 

in a pointy way and thus differing from a normal distribution. Both the Shapiro-Wilk and 

the Kolmogorov-Smirnov (K-S) test on the MamaMoe and Toewie Smileyometer data 

resulted in highly significant values (p < .001), clearly indicating that both distributions 

were not normal. The MamaMoe Smileyometer scores, D(111) = .39, p < .001, and the 

Toewie Smileyometer scores, D(111) = .35, p < .001, were not normal. We can thus 

confirm the hypothesis that children’s game evaluations on a Smileyometer are 

positioned on the most positive sides of the Likert-face scale.  
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The older the preschoolers, the higher were their Smileyometer evaluations for 

the MamaMoe game (τB = .160, p < .05, N = 113) and Toewie game (τB = .284, p < .001, 

N = 113). Older children were more inclined to select the most extreme positive poles of 

the Smileyometer and less inclined to select the extreme negative poles. The mean age 

of children selecting the extreme negative poles (extreme unhappy and moderate 

unhappy face) was 47.30 months or approximately four years in the case of Toewie 

game evaluation (SD = 9.3, N = 10) and 45.25 months -or also about four years- for 

MamaMoe game evaluation (SD = 9.8, N = 8). In our opinion, some of the youngest 

preschoolers did not sufficiently differentiate between the smileys. They seemed less 

concentrated in selecting a smiley than their older peers and easily satisfied. This could 

have increased their chance of randomly selecting a smiley, including the extreme 

negative ones. A primacy effect can explain this, for which the response options 

presented early in the list are given more attention (Fuchs, 2005, p. 705). In our study, 

the first response options were the negative smileys. It is possible that this primacy effect 

went together with ‘satisficing behaviour’ (Fuchs, 2005, p. 704), so that some 

preschoolers did not thoroughly evaluate the valence of the smiley as negative, but just 

generally perceived it as a ‘smiley’ with a positive connotation, to get through the 

question quickly.  

Furthermore, the results depicted in Figure 17 showed a similar rating for the 

MamaMoe game as well as for the Toewie game. The Wilcoxon signed-rank test 

confirmed that children did not evaluate the MamaMoe game differently than the Toewie 

game (T =691, z = -0.69, p > .05). One may then wonder whether children indeed found 

both games equally enjoyable. If we are noticing indications of a preference for one 

particular game, then we have good reasons to believe that the Smileyometer is no good 

measure to reveal preferences. This does not imply that children’s answers are 

necessarily unreliable. In contrast, it is likely that children are telling the truth. As games 

for children are per definition designed to be fun, it is not unsurprisingly that they all elicit 

rather enjoyable user experiences. The only thing that we are addressing here is whether 

the Smileyometer is an appropriate measure to reveal game preferences. In other words, 

the usefulness of the Smileyometer for our laddering research design is questioned.  

To investigate this issue further, we first report on the results of the free play 

option. In cases where both games were liked equally, we would expect the proportions 

of free play for MamaMoe and Toewie to be relatively evenly distributed. However, if one 

game performed better than the other in bringing enjoyable user experiences in children, 

then we would expect a higher proportion of children selecting that particular game to 

play again than the alternative game.  
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Figure 18: Proportion of children’s free play choice. 

 

Figure 18 clearly indicates an overall tendency to choose Toewie to play a second time 

(free play) as opposed to the MamaMoe game. Over 70 % of all children chose to play 

Toewie again (N= 85), 17 percent chose to play MamaMoe again (N = 20). For 11 % of 

the children (N =13) was the free play information missing.  

The overall preference for MamaMoe to Toewie was confirmed by our qualitative 

data. During the exploratory game play, children’s body language sometimes suggested 

frustration while playing the MamaMoe game. In addition, children also needed more 

help to continue playing the MamaMoe game than the Toewie game.  

When analyzing children’s answers to the question why they selected a particular 

game as the preferred one, we found more evidence for the perceived difficulty of the 

MamaMoe game that resulted in less favourable user experiences. Children did not like 

the lack of control in the MamaMoe game (“I did not like colliding into the objects”, “I 

could not make the chicken go away”, “I did not know where to go”).  

To understand this, one should realize that the cow had to turn the lap clockwise. 

Children had to navigate from the cow’s perspective instead of their own perspective. 

This caused problems as soon as the cow was in the right and bottom corner of the 

screen. At that moment, moving down the screen meant cycling forward from the cow’s 

perspective. Cycling from the bottom right corner to the bottom left corner of the screen 

actually meant moving the cow forward and slightly turning towards the right. The lack of 

a meaningful mapping between the child’s perspective and the game character’s 

perspective resulted in a perceived lack of control in the game.  
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From the interviews, we learned that this lack of control decreased the game pace 

(“It took me a long time to finish it”) and challenge/flow level (“too difficult”). Nevertheless, 

the MamaMoe game was linked to some positive attributes as well. Many children 

appreciated the humour of the animals of the MamaMoe farm; some children also 

indicated that they just liked to cycle. As for the Toewie game evaluations, the qualitative 

data pointed towards a pattern of liking the incentives in the game (“I liked receiving the 

presents”). In general, a good flow level was achieved. Children had sufficient control (“I 

like it because I performed well”) but at the same time, the Toewie game was not too 

easy, and still challenging (“Turning the Toewie character was difficult”).  

Last but not least, the dichotomously scaled questionnaire provided more 

evidence for the overall preference. The average relative Toewie preference was 0.76 

(SD = 0.31, N = 107). A one-sample t-test showed that this average was statistically 

significant from the test value 0.5 which stands for ‘equal liking’ or ‘no real preference’ 

(t(106) = 9,085, p < .001). As the average relative Toewie preference was closer to the 

value ‘1’ (complete Toewie preference) than ‘0’ (complete MamaMoe preference), we 

had another indication that children’s user experience with the Toewie game was judged 

more favourable than the MamaMoe game experience.  

In sum, hypothesis 4 can be confirmed. When preschoolers are asked to evaluate 

their game experiences by means of a Smileyometer, they are inclined to select the 

happiest faces, irrespective of their game preference. Our results showed that children 

used the Smileyometer as a single user experience measure rather than a comparable 

evaluative measure. Although children’s answers might have reflected true answers for 

the evaluation of single game experiences which were likely to be positive, the 

Smileyometer was no appropriate measure for relative user experiences that are based 

on comparisons. Consequently, we do not consider the Smileyometer as a useful 

instrument for our research design to reveal preschoolers’ preferences. 
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10.3.3   Correlation testing Smileyometer and free play (RQ5) 
 

In the previous paragraphs, we showed that the Smileyometer was not useful to reveal 

relative user experience preferences. Consequently, we expect little or no correlation 

between the Smileyometer data and free play, even not among children with strong 

favourable preferences (H5). To check the latter hypothesis, we analyzed whether 

children with stronger favourable preferences for the Toewie game than for the 

MamaMoe game were more inclined to select the Toewie game as free play instead of 

the MamaMoe game. In particular, we compared the free play correlation of both the 

dichotomously scaled questionnaire’s Toewie preferences and the Smileyometer Toewie 

ratings. 

The Kendall’s tau-b statistic in this study provided evidence for a moderate, 

significant relation between the dichotomously scaled questionnaire’s relative Toewie 

preference and free play, τB = .208 (N = 107, p < .05). This correlation was positive. The 

higher the relative Toewie preference, the higher was the chance that children would 

select the Toewie game to play again. In other words, children with a stronger preference 

for Toewie (and thus a stronger positive attitude), were more likely to select that Toewie 

game to play again. This correlation is in line with our hypothesis that was based on the 

Reasoned Action Framework, and hence our results provide support for our scale’s 

criterion-related validity.  

We further investigated whether preschoolers with high Toewie Smileyometer 

ratings would also be inclined to select Toewie to play again. Our results nevertheless 

showed that the Smileyometer did not always correlate with free play. Although there 

was a small significant positive relation between the Smileyometer’s relative Toewie 

preference and free play, τB = .186 (N = 103, p = .05), this correlation was lost when we 

considered the relation between MamaMoe game evaluation and free play, τB = .039 (N = 

104, p > .05). Consequently, the results of study 2 confirm hypothesis 5; attitude strength 

and attitude preferences cannot correctly be measured via the Smileyometer instrument. 

Wilcoxon signed-rank testing indeed confirmed that both instruments yielded 

different results (T = 573, z = -2.83, p < 0.01). In 43 out of the 105 cases, the 

dichotomously scaled questionnaire and the Smileyometer referred to a similar relative 

Toewie preference and liking. For 25 of the 105 children, a stronger Toewie preference / 

liking was found via the questionnaire than via the Smileyometer. Last but not least, 37 

children indicated a strong liking for the Toewie by means of the Smileyometer, stronger 

than one would expect from their questionnaire’s Toewie preference. As preschoolers 

were inclined to select the most positive poles on the Likert-face scale, we are not 

surprised that this led to an overrepresentation of negative ranks for which the 
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questionnaire’s Toewie preference was lower than the Smileyometer’s Toewie liking in 

our Wilcoxon signed-rank test.  

The number of negative ranks is even higher when we compared the 

questionnaire’s MamaMoe preference with the Smileyometer’s MamaMoe preference, 

with 98 negative ranks against six positive and two tied ranks (N = 106). This clearly 

indicated that the Smileyometer had significantly higher values than the questionnaire (T 

= 46.5, z = -8.77, p < .001). The number of negative ranks for both game evaluations, 37 

for the Toewie evaluation and 98 for the MamaMoe evaluation, thus provided additional 

evidence that the Smileyometer results were more positively and less distinctively than 

the dichotomously scaled questionnaire’s results.  

In sum, we can confirm our fifth hypothesis; preschoolers perceived only the 

positive pole of the Smileyometer’s scale as meaningful, resulting in an 

overrepresentation of high user experience scores. Consequently, the Smileyometer was 

no appropriate measure to reveal preferences and preference strength, which were two 

conditions for our overall user experience evaluation phase. The Smileyometer-based 

preference significantly differed from the dichotomously scaled questionnaire’s relative 

preference; the first also correlated less with free play than the latter.  

 

 

10.4 Discussion 
 

In this discussion, we reflect in more detail upon the reasons why the Smileyometer was 

not considered an appropriate measure to reveal user experience preferences in our 

research design’s choice context. The Smileyometer proved not to be distinctive enough 

to reveal clear differences in user experience, and this information was needed as input 

to the laddering interview or for benchmarking purposes. Then, we reflect upon an 

important limitation of this study in terms of a violation of the principle of compatibility.  

First of all, it should not be surprising that we could not find valid correlations 

between the Smileyometer and free play because children did not perceive extreme 

negative experiences after all, not while playing the Toewie game, neither during the 

MamaMoe game play. It is only when preschoolers had to consider the MamaMoe game 

experience, that the preschoolers could indicate that Toewie was more fun, and 

MamaMoe less fun (but still entertaining). Consequently, when preschoolers were 

evaluating their game experiences via the Smileyometer, their responses did not reflect a 

pattern in which the preferred game was receiving significant higher ratings than the least 

preferred option. Instead, we argued that when interpreting the Smileyometer, 

preschoolers only evaluated single user experiences.  



172 

 

We should hereby realize that games for children are per definition designed to be 

enjoyable. As a result of this, preschoolers were inclined to evaluate their single game 

experiences in a positive way.  

Secondly, in the discussion of our results, we should definitely acknowledge that 

there was a lack of compatibility in the measures, which might have biased the results. 

For the Smileyometer, children had to judge only one game experience on a 5-point 

scale, whereas for the questionnaire and free play, children had to compare two game 

experiences and make a selection between two response options. The Smileyometer 

and the questionnaire are thus two different measures with different scales, the first 

focused on ordinal, single user experience evaluations, the latter on dichotomous, 

comparable user experience evaluations.  

Our results and discussion lead to the conclusion that if the goal is to reveal 

preschoolers’ preferences, the Smileyometer is no appropriate measure, as half of its 

rating scale is likely to be meaningless. In contrast, for research on pain or relationship 

evaluations, domains where for years face scales have successfully been used with 

children, it is more likely that the full face-Likert scale spectrum is perceived as relevant. 

This implies that it is not only the evaluation focus (single versus comparative fun), but 

also the object that is to be evaluated that affect the Smileyometer’s appropriateness. 

Future work is needed to investigate this issue in more detail, comparing the use of 

smiley-based Likert scales for the evaluation of a diverse set of objects or events with 

preschoolers. 

 

 

10.5 Conclusion 

 

Study 2 provided additional evidence that a nominal questionnaire with dichotomously 

scaled question items can yield valid and internally consistent results for the 

measurement of direct user experience preferences and relative preference strength with 

preschoolers. The stronger the child’s expressed preference, the more likely he/she 

became to select that particular game to play again. For preschoolers holding strong 

favourable attitudes, a correlation between their verbally and behaviourally expressed 

preferences was likely.  

Reflecting on our research design, study 2 motivated the use of nominal 

questionnaires rather than smiley-based Likert scales to reveal user experience 

preferences (and strength). Although the Smileyometer can be instructive to grasp an 

overall sense of liking, our preschoolers used it as a single evaluative measure, and 

consequently, the alternatives were evaluated in a similar, positive way. 
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Preschoolers were thus inclined to select the most extreme positive smileys on 

the Smileyometer scale, irrespective of their actual game preference. Although study 2 

showed an overall tendency to prefer the Toewie game to the MamaMoe game, revealed 

through the free play choices, the nominally scaled questionnaire, observational and 

interview data, this tendency was not reflected in significantly higher Smileyometer 

ratings for the Toewie game and lower ratings for the MamaMoe game. The 

Smileyometer also correlated less with free play than the nominally scaled questionnaire. 

The Smileyometer and nominally scaled questionnaire were measuring different things, 

the first instrument single user experience evaluations, the latter comparable preference 

judgments.  
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11. Study 3 

 

In contrast to study 1 and 2 that deal with the overall user experience evaluation phase, 

study 3 focuses on the third phase of our proposed laddering research design7

In the following paragraphs, we first present the research questions of study 3 

(paragraph 

. In 

particular, the feasibility of laddering with preschoolers is investigated. This concerns not 

only preschoolers’ capability to perform as laddering respondents but also the usefulness 

of their laddering results for design research or as input in a user-centred design 

process.  

11.1). Then, the methodology will be dealt with (paragraph 11.2) as well as 

an elaboration upon the data analysis (paragraph 11.3) and results (paragraph 11.4). 

These results are critically discussed in paragraph 11.5. Finally, we conclude this last 

study by answering the research questions (paragraph 11.6). 

 

 

11.1 Research questions 
 

Study 3 focuses on the third and last phase of our proposed laddering research design, 

the laddering interview. On the one hand, its feasibility with preschoolers is questioned. 

On the other hand, its usefulness as input to further design decisions is dealt with.  

In particular, the sixth research question (RQ6) is concerned with the fact whether 

preschoolers will create ladders (RQ6a), how many ladders (RQ6b) and consisting of 

how many elements (RQ6c). Furthermore, we also wonder what kind of elements their 

ladders consist of (RQ6d). Based on literature review, we expect that preschoolers aged 

two to seven years old will be able to make product attribute – consequences links in 

explaining their product liking and preferences. As entity bias is likely to occur in this kind 

of choice setting that focuses on the evaluation of innovative play prototypes, we assume 

that preschoolers will not reach until value-based attributions (H6). The sixth research 

(sub)question(s) and hypotheses then read as follows: 

 

 

 

                                                
7 This study has also been discussed in a journal paper on laddering for the evaluation of the impact of tangibility on 

preschoolers’ user experiences (Vanden Abeele, Zaman, & De Grooff, in press) and in a conference paper on laddering 
with young children for user experience evaluations (Zaman & V. Vanden Abeele, 2010). 
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“ 
RQ6: “”How will preschoolers perform as laddering 

respondents?” 

RQ6a: “Will preschoolers create ladders?” 

RQ6b: “How many ladders will preschoolers on average 

produce?” 

RQ6c:”How many elements will preschoolers’ ladders on average 

contain?” 

RQ6d:”What elements will preschoolers’ ladders be composed 

of?”  

H6: “Preschoolers will not reach until value-based attributions in 

explaining their product liking or preferences and constitute 

ladders out of attributes and consequences only.” 

 

In study 3, we also investigate what the impact of age is on the creation of ladders 

(RQ7). Although we did not define ‘preschoolers’ by age (see paragraph 1.1), many 

theorists nevertheless do so. For instance, Piaget marks out two and seven as the 

extreme age barriers of the group of preschool-aged children. Among the preschoolers, 

he distinguishes two subcategories, one for children between two and four years old (the 

preconceptual substage), and another for children aged four to seven years old (intuitive 

substage). According to Gesell (1940), the period of early childhood starts at the age of 

three and comes to a relative close at five years. So both Piaget and Gesell mark out the 

start of a new substage among preschoolers around the age of four or five years. Miller 

and Aloise’s meta-review provided evidence that all preschoolers are able to think of 

several types of mental states as causes to behaviour, even the youngest ones. 

Nevertheless, they repeatedly underlined that this capability becomes more accessible 

and differentiated by growing older (Miller & Aloise, 1989). Consequently, we assume 

there will be some kind of age effect in the creation of ladders as well. In particular, we 

expect an age effect that the oldest preschoolers aged four or five years and older are 

more capable to create ladders than the preschoolers who are younger than four years 

old (H7).  
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“ 
RQ7: “What is the average age of preschoolers who are able to 

produce a ladder that goes beyond the choice of the preferred 

prototype?” 

H7: “There will be a positive correlation between age and the 

number of ladders and elements produced by preschoolers.” 

 

As for the last research question, we will reflect on laddering, not from the perspective of 

the child respondents, but from a design research perspective or a perspective of 

designers who will use the laddering data as input to design decisions. Consequently, 

with the last research question (RQ8) we aim at investigating whether laddering data 

obtained from preschoolers are instructive to explain product preferences in terms of 

product-related attributes.  

“ 
RQ8: “Are the laddering data obtained from preschoolers 

instructive to explain product preferences in terms of product-

related attributes?” 

 

 

11.2 Methodology 
 

In the following paragraphs, we will report on the methodology of study 3. The 

participants, recruitment, test location (paragraph 10.2.1), test case (paragraph 10.2.2), 

research procedure (paragraph 10.2.3), preference measurement instrument (paragraph 

10.2.4) and data analysis (paragraph 10.2.5) are respectively discussed.  
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11.2.1  Participants, recruitment and location 
 

In what follows, we shortly describe the participants of study 3, the recruitment approach 

and the test location.  

In July 2009, 46 preschoolers participated in study 3. Their average age was 

57.54 months (SD = 13.54 months) or almost five years old. Nineteen of them were girls, 

and 27 were boys. The youngest participant was 33 months old (almost three years); the 

oldest was 86 months old (seven years old). The age group of the participants was 

divided as follows: six children were three years old, 14 were four years, 14 five years, 

ten children were 6 years at the moment of the testing and finally, two seven-aged 

children were recruited (see Table 8).  

Since study 3 took place during summer holidays, the oldest children were only 

one month away from starting primary education. In total, there were relatively few 

children who belonged to the extreme age categories; they were only recruited to get 

insight into the extreme cases.  

 

Age Frequency Percent 
3 6 13 
4 14 30 
5 14 30 
6 10 22 
7 2 5 
Total 46 100,0 

Table 8: Relative division of test participants 

according to age. 

 

Study 3 took place at an elementary school, where day camps were organized for 

children of the community during holidays. The laddering demonstration study happened 

during these summer day camps, on three consecutive days. Children were recruited via 

this summer holiday play initiative. It concerned the ‘Kattestroof’ play initiative which is 

located in Leefdaal, a village of more than 3000 inhabitants, located in the Flemish 

province of Vlaams-Brabant, Belgium. Play initiatives are an ideal place to recruit child 

participants and perform research studies. Like schools, they assemble many children 

from different backgrounds in an entertaining and familiar setting.  

The recruitment went similar as in study 2. We first informed the authorities 

concerned and applied for permission to conduct the study. Then, a letter informing 

parents about the research goals, set-up and the child participants’ rights was distributed.  
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At the day of the testing, we joined the leaders of the play initiative at their daily morning 

registration desk to gather the necessary parental signatures for approval of their child 

being a test participant or answer any questions from parents regarding the research.  

The actual research setting was a quiet room, reserved for the research project. 

Children were familiar with the room as they knew the place from school time or from the 

holiday camps at rainy days.  

 

 

11.2.2   Test case 
 

The test case of study 3 built further on the previous test cases. It was also part of the 

broader research project aiming at designing tangible cuddly toy controllers for 3D 

games for preschoolers (see also Vanden Abeele et al., 2008). The designer’s focus in 

study 3 went out to the physical manipulation of the game by means of a tangible cuddly 

toy. Recall that in study 1, there was an overall preference for the keyboard interface to 

the cuddly toy interface. To further investigate what the potential of embodied interaction 

can be for preschoolers, study 3 included three similar games that all relied on motion-

based play. The three games were developed by engineers from the GroepT 

Engineering School. Consequently, none of the children had seen or played the games 

before.  
 

 

Picture 17: An overview of the three prototype alternatives (screen and input cuddly toy) that were evaluated through a 

laddering research design in study 3. 

 

Each game had its own physical cuddly toy as input device that was represented in the 

game story as well. Picture 17 presents the three prototypes. As the toys concerned 

animals, each animal made slightly different movements to enhance in the game.  
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These movements corresponded to the animal’s real life movements, jumping for the 

kangaroo, flying for the bird and waggling for the penguin. The three game prototypes 

were in a middle design phase. Interaction between cuddly toy and game world had to be 

simulated by means of the Wizard-of-Oz technique (see paragraph 3.3.2.2). All children 

believed that they were interacting with fully functional games. Although the researcher 

who steered the interaction was present in the room, children did not realize his role in 

the study.  

 

 

11.2.3   Procedure  
 

Child participants carried out the evaluation study individually. One researcher was 

present to guide the child and conduct the interview. In the same room were also one 

data logger and one wizard who steered the interaction, both remained in the 

background and did not intervene in the study. 

As was suggested by our proposed laddering research design, study 3 started 

with an exploratory game play. When the child entered the room, he or she was invited to 

start playing with the three cuddly toy interfaces (see Picture 18, Picture 19 and Picture 

20). Most children had never played a motion-based game before. That is why children 

were briefly explained how they could start the game with the cuddly toy input device. 

Children could then play each game twice to make them more experienced, and feel 

more at ease during the study. One researcher sat next to the child to help and guide 

him/her through the game if needed. The order of play was counterbalanced. 

After playing the three games twice, the child was invited to sit in front of three 

posters representing the prototype alternatives together with the corresponding cuddly 

toys (see Picture 21). These visual aids were provided to stimulate children’s memory. 

Unlike study 1 and 2, there were no distinct visual cues available because each game 

was projected via the same beamer. That is why we opted for printing out the main game 

screen. This poster print out was used as a visual memory aid next to the corresponding 

cuddly toy game input. Using only the cuddly toy as a visual aid might have run the risk 

of bias in the evaluation or memory recall, as it would place more attention on the 

interface instead of referring to the entire game experience including both an evaluation 

of its interface and its game world (game mechanics and narrative).  

As soon as the child had taken place in front of the visual stimuli, a five-item 

questionnaire was administered.  
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The questionnaire consisted of the items: “Which game was most fun?”, “… a little bit 

stupid?”, “Which game would you like to receive as a gift?”, “ … take home?”, and “ … 

play again?”. We thus foresaw the procedure of study 3 to be running through our 

complete laddering research design.  

Then, the laddering interview started by asking children to indicate their preferred 

choice once more upon the sentence “I have forgotten can you show me once more 

which game was most fun?”. The answer to this question formed the basis for the 

laddering interview during which the interviewer probed for the reasons why that 

identified prototype was preferred. 

Upon the identification of the preferred prototype, the interviewer started the 

laddering interview by probing “Why?”. If the child remained silent, repeated him/herself, 

or indicated in any other way that it was impossible for him/her to answer, the interview 

was finished. On average, the interview lasted about three minutes.  

Furthermore, the child was given a biscuit as a reward for participation. Finally, at 

the end of the study, children were invited to play one of the three games again, if they 

wanted to. Their choice was coded as the (immediate) ‘free play’ option. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 19: Penguin game  Picture 18: Kangaroo game 

Picture 20: Bird game Picture 21: Interview setting 
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11.2.4   Preference measurement instrument 
 

By the time of the preparation of study 3, there was one additional research question that 

is not explicitly addressed in this manuscript. This additional research question had 

nevertheless a great impact on the choice of scaling for our preference measurement 

instrument.  

Initially, study 3 was set up not only to investigate the feasibility of laddering with 

preschoolers, but also to test the feasibility of multiple category scaling with preschoolers 

for user experience preference evaluations. Recall that binary scaling proved feasible 

with preschoolers to reveal preferences in study 1 and 2. Before study 3 started, we were 

uncertain whether preschoolers would also be able to simultaneously consider three 

alternatives. To test this ability, a multiple category scaled questionnaire was used 

among one half of the respondents, and compared to the use of a dichotomously scaled 

questionnaire among the other half of the respondents.  

In both cases, the questionnaire consisted of five direct user experience 

preference items. In particular, the questionnaire consisted of the items: “Which game 

was most fun?”, “… a little bit stupid?”, “Which game would you like to receive as a gift?”, 

“ … take home?”, and “ … play again?”. Both the dichotomous and the multiple category 

scaled questionnaire were administered in a face-to-face setting. Children could express 

their preference verbally or non-verbally by pointing to the visual stimuli representing the 

games. The multiple category scaled questionnaire was thus administered with half of 

the randomly assigned children. For the other half of the randomly assigned child 

respondents, we relied on the dichotomously scaled questionnaire for which each item 

was repeated three times with only two possible games as response options. To realize 

this, there was always a third alternative that the interviewer kept hidden behind a white 

piece of cloth.  

The results of study 3 made soon clear that preschoolers did not encounter any 

difficulties to simultaneously consider three alternatives in expressing preferences. The 

oldest preschoolers could even form a top three of game preference. Nevertheless, the 

disadvantage of having compared multiple category scaling with binary scaling, is that for 

further analyses, we are not able to use all our data if scale compatibility is to be 

observed. As preference information is necessary to start a laddering interview, we had 

to ensure that all children were asked at least one similar question to reveal their game 

preference. That is why after the administration of the questionnaire, we asked all 

preschoolers to identify their preference once more upon the same sentence “I have 

forgotten can you show me once more which game was most fun?”.  
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All children could then select once more their preferred game. This answer formed the 

basis for the laddering interview.  

 

 

11.3 Data analysis 
 

In the following paragraphs, the data analysis of study 3 will be described. It starts by 

explaining the data coding approach as well as the approach to analyse the quantitative 

data obtained from children’s expressed preference for one of the three games 

(paragraph 11.3.1). Then, the laddering data analysis is explained in great detail. The 

laddering data treatment consists of a qualitative part and a quantitative part. Both the 

qualitative and the quantitative laddering data analysis approach are dealt with in 

respectively paragraph 11.3.2 and 11.3.3 .  

 

 

11.3.1   Quantitative data analysis of the questionnaire 
 

As children’s expressed preference forms the basis for laddering, it is crucial to analyse 

this information before we can rely on it in the generation of a Hierarchical Value Map. To 

see whether their answers are valuable and can be relied on as input to laddering, we 

analyse these on consistency. Not only is the consistency among the ‘most fun’ 

questions evaluated but also the consistency between the verbally and behaviourally 

expressed preferences. To do so, we will first explain how we coded the answers to the 

questionnaire (paragraph 11.3.1.1). Then, we will analyse whether there was a group 

tendency to prefer one game to another (paragraph 11.3.1.2). To judge the value of 

children’s answer to the question “I have forgotten can you show me once more which 

game was most fun?”, -the question that we relied on as the basis for our laddering 

interview-, we analyse its consistency with the free play selection (paragraph 11.3.1.3) as 

well as its consistency with the answer to the first question of the questionnaire “Show 

me which game was most fun” (paragraph 11.3.1.4). The last two paragraphs thus 

evaluate whether children were consistent in expressing their game preferences, both 

verbally as well as behaviourally.  
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11.3.1.1 Data coding 
 

For the quantitative data analysis of our questionnaire’s results, we started by coding all 

answers dichotomously. This implied that for each child, the answers were linked with 

three binary variables with a value of 1 in the case of a success and a value of 0 in the 

case of no success. For instance, a child who preferred the bird game to the kangaroo 

and the penguin game, would have three values, a value ‘1’ in the bird column and two 

zero values in the kangaroo and penguin column. 

 

 

11.3.1.2 Group game preference 
 

The question “I have forgotten can you show me once more which game was most fun?” 

was used to reveal an overall group preference as well as the individual preference as 

input for the laddering interview. To rely on this information, we had to verify whether 

preschoolers were able to express overall product preferences first. In study 3, all 

preschoolers, even the youngest ones, were able to indicate a preferred choice between 

the three games, and produced a ladder that started from the preferred prototype. 

Preferences were often expressed in a non-verbal way, by a child pointing to his or her 

preferred game.  

The analysis of their answers revealed a clear pattern of not preferring the 

kangaroo game in favour of a preference for the bird game or penguin game. In total, 

only six out of the 46 children preferred the kangaroo game whereas 21 children 

expressed a preference for the penguin game and 19 out of the 46 a preference for the 

bird game. The Cochran’s Q test showed a significant difference in preference among 

the three games (χ2 (2) = 8.652, p < .05). Further, the pairwise comparison McNemar's 

test revealed that significantly more children preferred the penguin game to the kangaroo 

game (χ2 (1) = 8.3, p < 0.5, Φ = 0.42). Moreover, the McNemar’s test also revealed a 

significant preference of the bird game to the kangaroo game (χ2 (1) = 6.76, p < 0.5, Φ = 

0.38). There was no significant difference in the proportion of children preferring the 

penguin game as opposed to the proportion of children preferring the bird game. We can 

conclude that overall, there was a group tendency to select the bird or penguin game as 

the preferred game and the kangaroo game as the least preferred game.  

Note that we conducted the Cochran’s Q test because this statistic is designed to 

test dichotomous data of 2 x k contingency tables. It is an extension of a McNemar’s test; 

both test statistics deal with dichotomous data.  
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McNemar testing relies on 2 x 2 contingency tables whereas Cochran testing can deal 

with k variables as long as each variable is dichotomous and coded with the same two 

values. The Cochran’s Q statistic has approximately a chi-square distribution and tests 

whether the distribution of values is the same for the k-related dichotomous variables. In 

study 3, k equalled three; there were three possible games that children could choose 

from, coded as ‘1’ in case of preference and ‘0’ if it was not explicitly indicated as the 

preferred alternative. In fact, Cochran’s Q is identical to the Friedman test but applicable 

when all responses are binary. If the Cochran test finds a significant difference in the 

distribution of the variables, then post hoc testing is to be performed to indicate where 

that difference can be situated. That is why, in a second step, the McNemar testing was 

performed. The McNemar’s value was calculated by hand, as well as the phi value, the 

latter indicated a medium to large sized effect, because we found phi-values between 0.3 

and 0.5.  

 

 

11.3.1.3 Consistency answers to the ‘most fun’ question and free play  
 

In order to motivate our decision to rely on the question “I have forgotten can you show 

me once more which game was most fun?” as the basis for laddering, we should be able 

to demonstrate that children can consistently express game experience preferences. A 

Chi-Square based test was chosen to compare the distributions of preferences based on 

the answers to the question “I have forgotten can you show me once more which game 

was most fun?” on the one hand and the free play selection on the other hand. In 

particular, Likelihood Ratio values were calculated. The Likelihood Ration statistic is an 

alternative to the Pearson’s Chi Square statistic, to be used when small data sets are 

involved and when expected values reach frequencies below five. Moreover, instead of 

working with 3 x 3 contingency tables in which the three prototypes are compared 

simultaneously, we created dummy tables by focusing at the preference of one game 

versus the preference of ‘one of the two other games’. This way, we could increase the 

expected cell frequencies.  

The Likelihood Ratio values showed that in general, children were consistent in 

the expression of their game preferences. If we focus on the cases in which bird game 

was preferred to the kangaroo or penguin game, we found that there were more 

consistencies than we would expect by accident (Lχ2(1) = 18, p < .001). Twelve out of the 

44 children consistently expressed a preference for the bird game. Furthermore, 24 out 

of the 44 children answered kangaroo or penguin to the question which game was most 

fun and also selected the kangaroo or penguin game to play again.  
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A similar consistent pattern was found among those children who preferred the 

penguin game to the bird game or the kangaroo game (Lχ2(1) = 22,4, p < .001). 

Seventeen out of the 44 children consistently expressed a preference for the penguin 

game. Furthermore, 20 out of the 44 children consistently choose the kangaroo or 

penguin game as the most fun game or the game they wanted to play again.  

Regarding those cases in which the kangaroo game was preferred to the penguin 

or bird game, we could not find a significant relation (p > .05). In total, only two children 

out of the 44 consistently chose for the kangaroo game whereas 31 children expressed a 

preference for the bird or penguin game.  

In sum, we can conclude that overall, children’s verbally expressed preference 

was consistent with their behavioural preference. Consistency was only weak for the 

small number of cases in which children preferred the game that was rated least 

favourable on a group level. In the following paragraph, we analyse children’s 

consistency further in order to find additional substantiation to use children’s answer to 

the question “I have forgotten can you show me once more which game was most fun?” 

as the start of the laddering interview.  

 

 

11.3.1.4 Consistency answers to the ‘fun’ questions 
 

To further investigate the consistency in children’s expressed preferences, their answers 

to the two fun questions were analysed and compared. In particular, it concerned 

children’s answer to the first question of the questionnaire ‘Show me which game was 

most fun?’ with the answer that was used as input to the laddering interview “I have 

forgotten can you show me once more which game was most fun?”. In fact, two identical 

concepts were compared, one that was questioned at the beginning of the questionnaire 

and the other at the end of the questionnaire, right before the laddering interview.  

The results were similar to what we found in the previous paragraph and thus 

confirm preschoolers being rather consistent in expressing a preference. In particular, we 

found consistent patterns of relations that are corresponding more than one would expect 

by accident (when focusing on penguin selection versus the other games, Lχ2(1) = 11.5,            

p < .001, or when focusing on the preference for the bird game to one of the other two 

games, Lχ2(1) = 16, p < .001). No relations where found between children’s preference 

for the kangaroo game as opposed to their preference for the bird or penguin game. Out 

of the 26 children analysed, two children consistently answered the kangaroo game and 

16 out of 26 children consistently preferred either the penguin or bird game.  
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Note that the total number in these latter analyses was 26, which refers to only 

half of the child observations of study 3. Children who answered the questionnaire with 

the multiple category scale were included; children who answered the dichotomously 

scaled questionnaire were excluded. Indeed, only the items of the multiple category 

scaled questionnaire met the requirement of scale compatibility for a comparison with the 

multiple category scaled item “I have forgotten can you show me once more which game 

was most fun?”. For both question items, the response options included the three games.  

Regarding this introductory question to the laddering interview, we can thus 

conclude that it was a good measure to rely on to reveal overall user experience 

preferences (at group level) and as input to the laddering interview (at individual level). 

The introductory laddering preference question yielded consistent results with other 

preference measures.  

 

 

11.3.2   Qualitative data analysis laddering data  

 

Regarding the qualitative data analysis of the laddering data, all interviews were first 

recorded and transcribed. Then, the transcriptions of the interviews were analyzed by 

two researchers independently, to establish the core elements (attributes, consequences 

and values) from the interviews. These two lists of core elements were compared, and 

refined into one set of core elements that both involved researchers agreed upon (see 

Table 9).  

 
Prototypes 

 
Abstract attributes 

1 Bird 
 

17 soft/cute/cuddly 
2 Penguin 

 
18 healthy/tasty 

3 Kangaroo 
 

Functional consequences 
Concrete Attributes 

 
19 experiencing extraordinary 

 4 phys. Flapping 
 

20 being easier/faster 
5 phys. Wiggling 

 
21 novel/different 

6 phys. Hopping 
 

22 similar/recognition 
7 Flying 

 
23 beautiful/cool/nice to watch 

8 walking 
 

Psycho-social consequences 
9 jumping 

 
24 immersion/fantasy 

10 aesth. Tumble 
 

25 funny/humour/laughing 
11 aesth. Topple 

 
26 social interaction 

12 aesth. Split 
 

27 mastery 
13 apples 

 
Terminal Value (Conceptual) 

14 fish 
 

28 Fun 
15 graphical details 

   16 cuddly toy parts 
   

Table 9: List of the core elements. 
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In Table 9, we discern a total of 13 concrete attributes, two abstract attributes, five 

functional consequences and four psycho-social consequences. 

Prototypes 1-2-3 refer to the answer to the ‘laddering preference’ question (“I 

have forgotten, ... most fun?”), indicating the prototype that was preferred most. 

Attributes 4-5-6 refer to the physical manipulation, often demonstrated by the child rather 

than described (e.g. child demonstrating the physical manipulation). Attributes 7-8-9 deal 

with the navigation mode in the game, and not with the physical manipulation (e.g. “I 

preferred the bird, because it could fly”). Attributes 10-11-12 point to the non-functional 

aesthetics of the game’s central character, the tumble (bird), the topple (penguin) and the 

split (kangaroo). Attributes 13-14-15 refer to aspects of the digital game environment that 

were repeatedly mentioned. Attribute 16 refers to specific parts of the cuddly toy. 

Attributes 17-18 are more abstract attributes that children mentioned in their explanation 

of prototype preference.  

Note that unlike the other attributes or consequences, attributes 16, 17 and 18 are 

generic labels, encompassing more than one element. They all refer to elements that 

were not often mentioned individually. If they were given each a separate code, then 

none of the relations between them and other elements would have reached very high 

frequencies, and eventually not appear in the final Hierarchical Value Map. The 

Hierarchical Value Map is the final goal of laddering for which the links are of most 

importance, rather than the individual elements of the chains (Reynolds & Jonathan 

Gutman, 1988).  

Furthermore, as for the product’s favoured outcomes, five functional 

consequences were derived: experiencing extraordinary things, (e.g. “I can sit in a tree”), 

being faster/easier (e.g. “That was faster”), novel/different (e.g. “I don’t have that at 

home”), similarity/recognition (e.g. “It is like the bird of my neighbour”) and 

beautiful/cool/nice to watch (e.g. “I like to look at it”).  

Finally, we were also able to detect dominant psycho-social consequences from 

the interviews. Children pointed towards immersion (e.g. “then I feel like a bird”), humour 

(e.g. “it makes me laugh”), social interaction (e.g. “I can tell it to my mommy”) and 

mastery (e.g. “then I can do it better”). These consequences are in line with the user 

experience catalysts as revealed in literature and empirical research (see paragraph 1.3). 

In Table 10, a typifying example of a transcribed laddering interview is given. The child 

respondent was a boy aged 57 months (almost 5 years). 
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Researcher: I forgot again, which one did you like most? 

[child points towards the bird game] (prototype 

preference Bird) 

What did you like about that game? 

"That it can fly” (attribute flying) 

Why do you like flying? 

Because flying, it is actually, it is very … 

Nice because … actually an airplane can also do a 

somersault. 

The bird flies, what do you like about flying?  

"Because it can do a somersault” (attribute tumble) 

What did you like more about it?  

"Because it’s like I’m flying” (consequence immersion) 

Table 10: Example of a laddering interview. 
 

In general, none of the ladders attained the value level. However, due to the nature of the 

initiating ‘why’ questions of the laddering interview (“Which game did you find most 

fun?”), we argue that conceptually every ladder linked to the terminal value of ‘fun’ which 

is not illogical as entertainment technologies developed for children are meant to be 

enjoyable (Koster, 2004; Lemay & Maheux-Lessard, 2010; Pagulayan et al., 2003). 

Next, the interviews were re-analyzed and coded by two researchers 

independently on the basis of this new list of core elements. On the resulting dataset, 

interreliability between coders was assessed. Cohen’s Kappa was 0.77 (p < .0.001), 

demonstrating an acceptable level of agreement between coders.  

 

 

11.3.3   Quantitative data analysis laddering data 
 

To arrive at the dominant Means-End Chains, we first coded each ladder on the basis of 

the list of core elements that were presented in Table 9 (p. 186). These ladders were 

entered into Ladderux, an on line tool that aids the quantitative analysis of laddering 

(http://www.ladderux.org/lux2.1/ by Van den Abeele and Hauters, 2010). The individual 

coding of the ladders were listed up in a Summary Score Matrix, summarizing all ladders 

for each individual respondent. In total, the Summary Score Matrix consisted of 79 

ladders for 46 preschoolers. Picture 22 shows an extract of the Summary Score Matrix, 

generated by means of the Ladderux online data analysis tool.  
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Picture 22: Extract of the Summary Score Matrix, as generated by the online laddering tool 

Ladderux. 

 

Secondly, from this Score Matrix, the Implication Matrix was drawn (see Picture 23, p. 

191). The implication matrix charts the links between all elements, both direct and 

indirect. Contrary to the Summary Score Matrix which presents data at individual level, 

the implication matrix represents data at the aggregate level.  

The laddering interview resulted in a total number of 223 elements, yielding 256 

links (144 direct links, 113 indirect links). To determine the link strength between 

concrete attributes, abstract attributes, functional consequences and psycho-social 

consequences, a cut-off level of three for all elements was chosen, retaining 162 links of 

the 256 links, corresponding to two thirds of all links. This cut-off level value is common, 

because most cut-off levels vary between three and five, retaining roughly two thirds of 

all links (Pieters, Baumgartner, & Allen, 1995; Reynolds & Jonathan Gutman, 2001).  

The construction of a dominant chain will now be illustrated. In particular, we 

exemplify how the Hierarchical Value Map was built from the Implication Matrix data. We 

hereby refer to the data represented in Picture 23. The depicted matrix summarizes the 

total number of respondents making a direct or indirect link between two elements.  



190 

 

The darker the cells, the more respondents made this connection. For instance, it shows 

that 11 respondents directly associated the bird [1] with physical flapping [4]. 

Furthermore, nine respondents directly linked the bird [1] with flying [7], and seven 

respondents did so indirectly. This is indicated by the cell information “9.7”, for which the 

left-hand number represents the direct links and the right-hand number the indirect ones, 

both numbers separated by a dot.  

For our data analysis, we decided to count the total number of links, thus both 

direct and indirect. If we would rely on direct links only, then some relations may not be 

positioned adjacently in the final HVM just because they have no or few direct relations. 

However, in such a situation, it is reasonable to position the elements together because 

of a high number of indirect relations (Reynolds & Jonathan Gutman, 1988).  

The most efficient way to construct a HVM from the Implication Matrix is to start in 

the first row for which there is a value at or above the cut-off level. Using a cut-off value 

of 3, the first significant value is represented by the relation between the bird [1] and 

physical flapping [4] with a value of 11.0 indicating 11 direct relations and 0 indirect 

relations between these two elements. In the same first row, we find another strong 

value, reaching far above the cut-off level, in the seventh column. It gives the relation 

between the bird [1] and flying [7] that reaches the highest total of direct and indirect links 

in our matrix. In this case, one option would be to map two lines, representing a chain 1-7 

as well as 1-4. For laddering researchers, another option which permits essentially the 

same, and maybe ‘less redundant’ interpretation, is to map 1- 4- 7 in which both are 

embedded (Reynolds & Jonathan Gutman, 1988). In this case, the latter approach can 

also be motivated by considering the fourth row, which highlights strong direct links 

between physical flapping and flying, respectively element 4 and 7. Furthermore, we find 

four other significant relations in the seventh row of the matrix. In particular, flying also 

has a strong relation with aesthetic tumble [10], experiencing extraordinary things [19], 

being faster [20] and immersion [24]. This makes us add the following chains to our 

HVM: 1-4-7-10, 1-4-7-19, 1-4-7-20 and 1-4-7-24. The 1-4-7-20 chain is not finished, 

though. The 20th row of the matrix highlights that being easier/faster [20] is also linked to 

the consequence of mastery [27]. We should add a last element and complete the chain 

as follows: 1-4-7-20-27. 

In order to detect all dominant chains, one should inspect all rows and start the 

process we described above over again. This data analysis process is very characteristic 

for laddering, as it allows merging individual data to reveal dominant links at group level, 

taking the liberty to merge elements that are sufficiently strongly connected. This does 

not only include linking elements that are placed adjacently, but also linking elements 

that are sufficiently connected via indirect relations.  



191 

 

 
Picture 23: Implication Matrix, as generated by the online laddering tool Ladderux. Coloured cells represent dominant 

links that are at or above cut-off level of 3. The darker the cells, the stronger are the links. For each cell, the left number 

represents the frequency of direct relations, the right number represents the frequency of indirect relations; both numbers 

are separated by a dot.  

 

Continuing the process illustrated above, we end up with a list of dominant chains and 

summarize these in a Hierarchical Value Map (HVM), as can be seen in Figure 19. The 

HVM visually summarizes all dominant links. The thicker the line between two elements 

in the Means-End Chain, the higher is the link strength. The HVM reveals how the 

attributes of the different prototypes provided meaningful consequences for our 

preschoolers.  
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Figure 19: The Hierarchical Value Map for the three cuddly toy interfaces, to be read from bottom to top (HVM generated 

via the LadderUX software). 

 

 

11.4 Results 
 

In this result section, we first investigate whether preschoolers will create ladders 

(RQ6a), how many ladders (RQ6b) and consisting of how many elements (RQ6c). Then, 

we examine what kind of elements their ladders consist of (RQ6d) and what the impact of 

age is on the number of ladders or elements expressed (RQ7). Based on literature, we 

expect that preschoolers aged two to seven years old are able to make product attribute 

– consequences links in explaining their product liking and preferences. As entity bias 

might occur in this kind of choice setting focusing on new prototypes that are not yet 

available on the market, we assume that the preschoolers will not reach until value-

based attributions (H6). In addition to that, we also intuitively assume an age effect, that 

the oldest preschoolers will be more capable of creating ladders than the youngest 

preschoolers (H7). Finally, regarding our last research question, the laddering results are 

evaluated on their usefulness to explain preferences in terms of product-related attributes 
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and as input to future design improvements (RQ8). The following paragraphs will answer 

each of these research questions and test the suggested hypotheses.  

 

 

11.4.1   Preschoolers’ creation of ladders (RQ6)  
 

Research question 6 dealt with the feasibility of laddering with preschoolers. In particular, 

we wondered whether our young respondents would be able to produce ladders (RQ6a), 

how many ladders (RQ6b) and consisting out of how many (RQ6c) and what kind of 

elements (RQ6d). 

Regarding research question RQ6a, RQ6b and RQ6c, the results of the third 

study showed that generally, children had the rudimentary capability to produce ladders. 

In total, 79 ladders and 222 elements were derived from 46 preschoolers. This is an 

average of 1.72 ladders per preschooler and an average of 2.81 elements per 

preschooler.  

To answer research question RQ6d, we refer to Table 9 (see p. 186). The table 

lists the core elements that emerged from children’s answers. Table 9 clearly reveals 15 

attributes that were repeatedly mentioned by our preschoolers as explanatory for their 

product liking and preferences. Furthermore, it shows nine dominant consequences that 

give insight into preschoolers’ enjoyed product (interaction) outcomes. None of the 

children mentioned values to explain their product preference.  

Of the 46 children that participated, nine children could not point out to any 

specific attribute; they only expressed a preference for a specific prototype.  

Furthermore, 13 children mentioned attributes but failed to list consequences (see 

example in Table 11). 

Yet, 24 children effectively mentioned attributes as well as consequences as 

illustrated below (see Table 12). In the latter example, it is remarkable that when the 

interviewer kept prompting why, the child started pointing out attributes again instead of 

climbing up the ladder towards more consequences or even values. This climbing down 

the ladder was something that happened in a number of interviews.  
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Researcher: I forgot again, which one did you like most? 

(child points at the penguin) 

Oh yes, why did you like that one the most? 

"because it has fishies" [Attribute] 

Why do like that? 

"because they are in the water" [A] 

Ah I see, why do you like that fishies are in the water? 

(… silence) 

What else did you like about the penguin 

That I could lift his wings [A] 

Oh yes, that's right, why did you like that? 

(… silence) 

Table 11: Example of a laddering interview that stops at attribute 

level. 

 
Researcher: I forgot again, which one did you like most? 

Child stands up and points at the bird 

Oh yes, the bird, can you tell me why? 

"Because I like it"  

Ah, because you like it, and can you tell me why? 

"The tumbling it makes” [A] 

Ah, the tumbling it makes, and why is that nice? 

"Because that is so funny” [C] 

Ah, and why do you like it when it is funny? 

"Because it is really cool that it can make a looping" [A] 

Ah, and why do you like that it makes a looping? 

"Because sometimes they fall on their bum and they do 

funny" [A-C] 

Ah, and why do you like that it is funny? 

"That they fall on their bum" [A] 

Table 12: Example of a laddering interview that stops at 

consequence level. It also illustrates a child climbing down the 

ladder. 

 

There are two plausible reasons why children did not mention values to explain product 

preferences.  

First, we assume that preschoolers did not reach the value level in explaining 

their product liking because of entity bias. In literature, we found that entity bias is likely 

to occur with preschoolers in a play material choice situation.  
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Secondly, in our theoretical section, we also anticipated the lack of established values in 

the context of user experience evaluations of innovative products that are not yet 

commercially launched. In what follows, we will discuss these assumptions more 

critically.  

As for the first assumption, entity bias seemed to play a role in preventing children 

to mention values. Previous research has shown that children indeed tend to refer to the 

object rather than to themselves in explaining play material choices. The fact that 

children started climbing down the ladder can illustrate this. If they thought that more 

explanation was to be given to explain their game preference, then they were inclined to 

refer to that object again instead of climbing up the latter and start thinking of more 

psycho-social consequences or even personal values. Literature has shown that children 

feel most certain when they can refer to a ‘stable’ object to explain product liking.  

As for the second assumption, questioning the availability and accessibility of 

sufficient meaningful values, we performed a small additional test. The underlying idea 

was that if older participants, such as for instance adolescents, would equally encounter 

difficulties in listing values as explanatory for product liking, we might get evidence that 

the lack of expressed values was due to a lack of values and not (only) due to entity bias 

or preschoolers’ limited cognitive capabilities. Eight adolescents were invited to 

participate in exact the same research procedure as the child respondents. Half of the 

adolescent participants were men, half of them were women. Their age varied between 

14 and 20 years old (M = 187 months, SD = 48 months). They were all youth leaders of 

the play initiative. They received the same briefing as the children. The questionnaire and 

laddering interview were also identical to the procedure followed for the child participants.  

As a note on the Wizard-of-Oz approach, it struck us that none of the adolescent 

participants realized that there was a human wizard who ensured the correct mapping of 

their physical movements to the navigation in the game. At the moment of testing, the 

youth leaders were thus evaluating the same type of ‘objective’ game experiences as the 

children because the adolescents also had the perception they were playing with a fully 

interactional game prototype.  

As for the laddering results, it struck us that none of the adolescents mentioned 

values other than ‘having fun’ either. Moreover, the adolescent respondents even 

explained that it was often difficult to think of a preference, let alone thinking of reasons 

to explain that preference.  

This is in line with our hypothesis that there do not exist (m)any established 

(shared) value(s) for products that are not yet commercially available. This issue is even 

more pertinent if respondents cannot rely on similar, established products to refer to.  
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In sum, study 3 answered research question 6 (RQ6). Our preschoolers could 

create ladders, even in situations in which preferences were not always that dominant. 

On average, each preschooler created almost two ladders and each ladder had almost 

three elements. It was assumed that the number of ladders and elements would increase 

if children were evaluating products that are already commercially available and known, 

or if the perceived difference in user experience was more distinctive. Our preschoolers 

did not mention values other than the implicit value of ‘having fun’. We argued that there 

were no other salient values because adolescents encountered difficulties to mention 

values too. In addition to that, reaching for values was even more unlikely for 

preschoolers because they felt more certain to refer to object characteristics in explaining 

their play material choices than to person-related causes.  

 
 
11.4.2   Impact of age on the creation of ladders (RQ7) 
 

In this paragraph, we will discuss the impact of age on the creation of ladders (RQ7). Our 

results showed that nine children could not successfully participate in the laddering 

interview, and failed to produce a ladder that went beyond the choice of the preferred 

prototype. The mean age of these nine preschoolers was 43.67 months (SD =9.92) – 

about three and a half year-, as compared to the mean age of the preschoolers 

producing ladders, M = 60.89 months (SD = 12.17) -which refers to an age of about five 

year.  

Further inspection revealed a strong correlation between age and the number of 

ladders that were produced by the preschoolers, r .607 (p < .01), and a strong correlation 

between age and the number of elements, r. 469 (p < .01).  

Reynolds and Gutman (1988) declared that an average (adult) respondent 

produces five ladders and that an average ladder consists of five elements. If one aims 

for five elements per preschooler, linear regression analysis based on our data predicts 

an age of 59,57 months or five years (r = . 469, bo = -1.314, b1 = .106, p < 0.01) (Zaman 

& V. Vanden Abeele, 2010). 

In sum, our seventh hypothesis can be confirmed. Our results showed what 

already intuitively felt true, the older the preschoolers are, the more capable they become 

in producing ladders. Based on our data, we would advice an age of five years old as the 

lower limit of involving children in a laddering interview. In Piaget’s words, this would 

imply that laddering is only feasible for children who have reached the ‘intuitive substage’ 

and older.  
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11.4.3   Laddering to understand and improve user experience (RQ8) 
 

With the last research question (RQ8), we analysed whether laddering can help us 

understand how the product attributes of the three prototype games related to children’s 

user experiences. In particular, we questioned whether laddering would help us reveal 

what would be decisive in children’s preference, which attributes would fulfil which 

consequences and lead to which values. From a designer’s point of view, it was 

especially questioned to what extent the ‘tangible attributes’ (i.e. the navigation with the 

cuddly toy) would impact the perceived game play.  

In order to answer our questions, we first scrutinized the results of our qualitative 

analysis. From the list of core elements drawn from our laddering transcripts (Table 9,        

p. 186), 13 elements concerned concrete attributes of which only three specifically 

referred to the physical manipulation of the cuddly toy (see elements 4, 5 and 6). Only 

one concrete attribute referred to the cuddly toy itself (cf. element 16). In total, only four 

out of the 13 attributes could be linked directly to the cuddle toy interaction.  

In order to further interpret the weight that these concrete characteristics have, we 

considered the dominant ladders as depicted in the Hierarchical Value Map (see Figure 

19, p. 192). The HVM shows that the bird is the only cuddle toy interface that links the 

embodied interaction to the psycho-social consequence of immersion via the dominant 

Means-End Chain (MEC) ‘Bird’ – ‘physical flapping’ – ‘flying’ – ‘aesthetic tumble’ – 

‘experiencing extraordinary things’ – ‘immersion/fantasy’. Our results hereby suggest that 

children who preferred the bird seemed to value the psycho-social consequence of 

‘immersion’. For our preschoolers, the cuddle toy interaction of the bird was thus 

appreciated because it allowed for immersion and fantasy. In addition, the bird is also 

linked to the psycho-social consequence of ‘mastery’ via the MEC ‘Bird’ – ‘physical 

flapping’ – ‘flying’ – ‘being easier/faster’- ‘mastery’. The bird interface (via physical 

flapping) also allowed children to play the game well and gave a sense of mastery. 

Furthermore, the HVM in Figure 19 shows that the kangaroo and the penguin offered the 

psycho-social consequence of funniness/humour/laughing via the MEC ‘kangaroo’ – 

‘aesthetical split’ – ‘funny/humour/laugh’ and the MEC ‘penguin’ – ‘aesthetical topple’ – 

‘funny/humour/laughing’. In contrast, the aesthetic tumble of the bird did not contribute to 

humour but rather to immersion.  

From the inspection of the dominant MECs, we conclude that for the penguin and 

the kangaroo prototypes, preference was not based on physical manipulation but rather 

on in-game attributes, leading to fun or humour.  

For the bird prototype, the physical manipulation (‘flapping the wings’) contributed to a 

sense of mastery and immersion in the game. 
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In sum, research question 8 can be answered positively. The Hierarchical Value 

Map that is built from laddering data obtained with preschoolers is instructive to explain 

product preferences in terms of product-related attributes and consequences.  

 

 

11.5 Discussion  

 

In the discussion of the results of study 3, we critically comment on the differences 

between laddering in prototype evaluations with children versus laddering in a marketing 

or consumer context with adults.  

Our case study results showed that laddering was possible with children aged five 

years and older. We hereby made an important remark that we did not strive to probe 

until values. First of all, children tend to explain their preference in terms of external 

causes, related to the characteristics of the object entity (e.g. “This is a challenging game 

with difficult obstacles.”) rather than internal reasons, related to the characteristics of the 

person who made the choice (e.g. “I like to overcome challenging situations”) (Miller & 

Aloise, 1989, p. 271). This implicates that in a laddering interview, children are more 

likely to express attributes or product-related consequences than values.  

Secondly, when preschoolers are evaluating games, we may not expect more 

than a description of the perception in generic terms. Even adults may have difficulties to 

use differentiated words in their self-reports. The descriptions that adults give are also 

often limited to expressions of ‘fun’, ‘engagement’, or ‘involvement’. This is not 

necessarily a matter of not understanding user experiences, but rather due to the 

absence of a shared vocabulary to discuss these (IJsselsteijn et al., 2007). The real 

underlying subtleties constituting the complexity of user experience are thus hard to 

reveal, and this is even a more pertinent issue when preschoolers are evaluating it. As a 

consequence, we expect child respondents to make only simple bipolar judgments 

related to concepts such as fun, desirability and preference.  

Thirdly, as we were evaluating prototypes with preschoolers, we also 

acknowledged the possible lack of values that are based on real life experiences. Not 

only because young children generally lack attitude formational baggage (see paragraph 

2.4.3), but also because of the type of object they had to evaluate. HCI projects often 

deal with new prototypes, artefacts, systems or services. In this context, laddering is 

used to gather requirements on attributes of a product that is not yet adopted at a wide 

scale by society. Consequently, the Means-End Chains (MECs) that are revealed in 

these (HCI) contexts differ from MECs that consumer researchers find with respect to 

established products.  
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In such an HCI product design and evaluation context, the laddering method 

should foresee that for certain consequences and values, people rely on hypotheses and 

expectations instead of actual user experiences within a real life context. Therefore, 

values listed by users might not be reliable or simply non-existent. In study 3, children as 

well as adolescents encountered difficulties to mention meaningful values. Hence, our 

laddering data not containing values seemed also due to the lack of sufficient and 

available values. 

A final difference between ‘traditional’ laddering with an adult respondent group 

versus laddering with preschoolers, concerns the interview requirements. It is evident 

that when child respondents are involved, the interview cannot last as long as laddering 

interviews with adults, and that the number of ladders and elements that Reynolds et al. 

(1988) proposed cannot be reached. Therefore, we propose that laddering interviews in a 

user experience evaluative context with children should remain short.  

This suggestion cannot only be motivated from the child respondent’s view but 

also from a user-centred design perspective. Although our timing represents only a 

fraction of the time necessary for traditional laddering, for user experience researchers, 

however, laddering is only one phase in a lengthy design process. Consequently, full 

laddering as employed within consumer research might not be realistic and cost efficient. 

Especially user-centred design, with its focus on iterative user testing with prototypes, 

requires an adapted, less time consuming laddering alternative.  

According to Reynolds and his colleagues, a traditional laddering study should 

aim for approximately 500 elements (Reynolds, Dethloff, & Westberg, 2001). This 

number includes value elements as well, something we cannot expect our preschoolers 

to express in a prototype evaluative context. Putting hard pressure on children to reveal 

all levels of the Means-End Chain is not without risks when the links between attributes, 

consequences and values are weak due to absent or restricted usage situations. The 

child might fabricate associations that are not the result of introspection but rather to 

please the interviewer. Therefore, we argue that in the case of laddering with 

preschoolers and prototype evaluations, this extreme form of laddering is likely to 

decrease the validity of the results of laddering, rather than augmenting it. On the 

contrary, we suggest that more weight should be given to the salient elements, rather 

than exhausting participants to paint a complete picture. Reaching the level of functional 

or psycho-social consequences already provides the user experience evaluator with 

information about meaningful associations between the individual and the product 

attributes.  
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11.6 Conclusion 
 

We conclude study 3 by stating that all preschoolers, also the youngest ones, were able 

to express their prototype preference in a consistent way. Only preschoolers aged five 

years and older performed as competent laddering respondents. On average, all 

preschoolers created almost two ladders and each ladder had almost three elements. 

These elements referred to both product attributes as well as product consequences.  

In explaining product preferences, preschoolers did not refer to personal values. 

Instead, as was already suggested in literature and illustrated by their ‘climbing down’ 

answers, preschoolers felt more certain to rely on product characteristics to explain 

entertainment media liking than person-related causes. In addition to that, as new, 

unknown products were evaluated, it was even more unlikely that values were elicited. 

Our results confirmed this, not only preschoolers but also adolescents encountered 

difficulties to consider meaningful values as explanatory for their product liking and 

preferences.  

Finally, study 3 also revealed that in order to inform the evaluation and design 

process of a (game) prototype, laddering data can provide useful insights into the 

reasons for preferences, revealing the impact of specific product attributes on the overall 

user experience perceptions.  
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12. Discussion of studies 1, 2, and 3 

 

In the following paragraphs, we critically reflect on the three studies and their 

appropriateness for the evaluation of our proposed laddering research design (paragraph 

12.1). Then, we will discuss one issue that still needs further discussion. In particular, 

laddering in a prototype evaluation context will be critically questioned as well as whether 

one should necessarily strive towards complete ladders (paragraph 12.2). Finally, we 

summarize and motivate the final laddering research design based on the results of our 

studies and literature (paragraph 12.3). Concrete guidelines will be formulated for 

researchers who want to conduct laddering in prototype evaluations with preschool-aged 

children.   

 

 

12.1 Laddering the studies, which one was preferred and why? 
 

Having reported on the results of three studies, we are now able to consider in retrospect 

their appropriateness for testing our proposed laddering research design. In particular, in 

this paragraph, we consider whether the three studies allowed us to decide on the 

meaningfulness, consistency and feasibility of our laddering research design with 

preschoolers. In the following paragraphs, study 1 (paragraph 12.1.1), study 2 

(paragraph 12.1.2) and study 3 (paragraph 12.1.3) are respectively discussed.  

 

 

12.1.1   Study 1 

 

Study 1 showed that the approach followed in the second phase of our laddering 

research design relied on an internally consistent instrument that measured what we 

aimed to measure, preschoolers’ user experience preferences. 

Recall that study 1 dealt with the evaluation of one game with two interaction 

styles, a nice cuddly toy interface and a keyboard. Based on literature, we assumed that 

the cuddly toy interface game experience would be preferred to the keyboard game 

experience. Tangible embedded interaction is often considered as more natural than 

keyboard, mouse and display-based interaction, enhancing play and learning (see 

paragraph 9.2.2, p. 133).  
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Moreover, intuitively we also expected children favouring the nice and soft cuddly 

toy more than the keyboard. When we heard children talking in class about our study, we 

learned that the cuddly toy character, Toewie, was on everyone’s lips. In the literature 

review, we already anticipated the importance of fantasy as a catalyst for favourable user 

experiences, for instance in the form of children getting introduced to a certain character 

in their (cross) media experiences.  

Although overall, children liked the virtual character of the game as well as its 

physical cuddly toy representation, they nevertheless preferred the keyboard game 

experience to the cuddly toy game experience. Already during the exploratory play, it 

was observed that preschoolers encountered more difficulties playing with the cuddly toy 

interaction game than with the keyboard interaction game. The majority of children 

indicated the keyboard game experience as the one they found most fun, they would like 

to receive as a gift, take home or play again. In addition, the majority of preschoolers also 

chose to play the keyboard game again as first and second free play, rather than the 

cuddly toy game.  

Study 1 was thus even a more valuable study than we anticipated. Children 

showed a strong preference for the game that was assumed to be the least favourite 

alternative. Even more interesting was that although children were enthusiastic about the 

central character in the game, in both its virtual and physical representation, they 

nevertheless expressed a consistent preference for the keyboard interface game. It is 

only when considering the interaction with the game, that the keyboard interface game 

was explicitly favoured. The keyboard interface gave children a better sense of control to 

navigate through the game than the cuddly toy interface. We hereby confirm that our 

approach revealed what we aimed to measure, user experience preferences.  

Young as they may be, most preschoolers were thus rather honest and consistent 

in expressing a preference in game experiences. Children’s overall user experience 

preference for the keyboard interaction game resisted the influence of the tempting 

cuddly toy input of the alternative game. This cuddly toy interaction did not result in any 

important beneficial outcomes to enhance the game experience as compared to the 

keyboard input. In particular, the usability issues of the cuddly toy interface prototype 

dominated children’s perception of that game experience (V. Vanden Abeele et al., 

2008).  

Finally, study 1 was also valuable because it proved the importance of 

comparable research designs. In literature, many researchers presume the user 

friendliness and favourableness of tangible embedded interaction systems. Nevertheless, 

one cannot decide on tangible embedded interaction systems’ superiority if their 

assumed benefits are not critically evaluated, e.g. via comparable research designs.  
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As children are inclined to like all interactive media in a user evaluation context, 

comparable research designs prove even more instructive. If we would have evaluated 

the cuddly toy interface game experience without comparing it to a traditional input game 

experience, then we may have concluded that all children liked it a lot. Future work is 

needed to confirm this assumption and compare children’s product user experience 

evaluations of products in comparable research designs with children’s single user 

experience evaluations or in research designs with a more diverse triangulation of 

methods.  

 

 

12.1.2   Study 2 
 

Similar to study 1, children’s user experience preferences in study 2 differed from the 

user experience preferences that were anticipated. Beforehand, we did not expect great 

differences in game experiences between the two game alternatives. Both the Toewie 

game (keyboard input) and the MamaMoe game were designed for preschoolers. From 

an adult point of view, these games shared many similarities in terms of graphics, 

interaction style, physical/cognitive difficulty, the time needed to finish a first sub goal and 

the presence of a central game character. The results of study 2 nevertheless revealed a 

significant difference in game experiences. Preschoolers clearly evaluated the Toewie 

game experience more positively than the MamaMoe game experience.  

Regarding study 1 and 2, we can conclude that both studies were perfect studies 

to demonstrate the usefulness of obtaining direct feedback from young children. No one 

can better judge preferences between products targeted at preschoolers than the young 

children themselves. Additionally, study 1 and 2 also confirmed that we made a good 

methodological choice in adopting a questionnaire in our laddering research design as a 

preference measurement instrument. Preschoolers were capable of expressing a 

relatively consistent preference by means of the nominally scaled questionnaire. The 

latter preference instrument did reveal preferences that were based on user experience 

perceptions. Preschoolers’ answers to the direct user experience questions reflected an 

evaluation of the product interaction, hereby revealing the favourableness of the 

attributes’ consequences rather than an evaluation of the product and its characteristics 

in isolation.   
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12.1.3   Study 3 
 

In study 3, the perceived differences between the three game alternatives turned out to 

be (too) subtle. As a consequence, it was not evident to consider the preferred game, not 

yet mentioning the difficulty to explain this preference selection. From a methodological 

point of view, this involved the risk of underestimating preschoolers’ ability to consider 

game experience preferences on the one hand and their ability to explain these 

preferences on the other hand.  

In study 1 and 2, we found sufficient indications that preschoolers can consider 

user experience preferences in a consistent way. Study 1 and 2 did not focus on 

children’s capability to explain these preferences though. This was the aim of study 3. 

Study 3 dealt with the reasons children gave to explain their product preferences in terms 

of attributes, consequences and values. Study 3 showed that preschoolers could express 

preferences between three alternatives and even draw a top three. In explaining the 

reasons for preferences, preschoolers linked product attributes to consequences that 

were judged beneficial to realize ‘fun’ experiences. No child linked game preferences to 

values. To investigate this and prevent the possibility of underestimating preschoolers’ 

laddering capability, adolescents were asked to indicate preferences and explain these 

as well. It struck us that these adolescent respondents found it also difficult to indicate 

preferences and mention sufficient reasons to explain their preference selection. This 

convinced us that laddering in a prototype evaluation context is predefined to be less 

extensive than in a consumer product evaluation context, not necessarily revealing 

ladders consisting of abstract value elements.  

In sum, we assume that study 3 did not prove preschoolers’ full potential as 

laddering respondents. Future work should retest this research design and analyse 

whether children will create more ladders, ladders of more elements, or longer ladders if 

there is a clearer difference in perceived user experience between the product 

alternatives or when commercially available products are evaluated.  

In addition to that, future work should investigate the impact of the gender of the 

interviewer on children’s participation in a laddering study and the laddering results. In 

study 1, 2 and 3, there was always at least one female researcher involved. Although the 

gender of the interviewer is definitely an issue that deserves further attention, we did not 

expect a response effect due to the gender of the researcher in our studies.  

Sudman et al. (1974, pp. 132, 137) indeed found that these response effects are only 

reasonable if the topic is strongly related to the characteristics of the researcher and if 

the respondent is holding strong attitudes towards that topic. 
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12.2 Why striving for values if the links matter? 
 

In what follows, we reflect on the fact that our preschoolers did not mention values in the 

laddering interview. How far can we go in adapting the laddering method and what are 

the implications for our theoretical framework? In this paragraph, we critically discuss 

these issues in more detail. 

Study 3 showed that preschoolers did not reach for values in explaining product 

preferences. This is in line with literature that states that preschoolers feel most confident 

to rely on stable product characteristics in explaining product liking. However, as study 3 

revealed that even adolescents turned out not mentioning values, we repeat that the 

impact of other explanatory factors should also be considered. In particular, for prototype 

evaluation, we argued that people are unlikely to have formed sufficiently established 

values. In general, there are no or few attitudinal baggage of previous or shared 

experiences and values that are adopted in society to back the evaluation of a prototype. 

People can only rely on values that are linked to similar commercially available products. 

However, when it concerns innovative prototypes that people have never seen before, it 

becomes difficult to consider such a commercially available alternative as well. 

Consequently, the Means-End Chains (MECs) that are revealed in Human-Computer 

Interaction contexts clearly differ from MECs that consumer researchers find with respect 

to established products (see also (V. Vanden Abeele & Zaman, 2009)).  

Reflecting on our theoretical framework, this implicates that in the case of 

laddering evaluations of prototypes with preschoolers, we do not utilize the full extension 

of the Means-End Chain concept. We may wonder whether this is a pertinent issue. Are 

full ladders a prerequisite for the success of Means-End analyses? According to 

Reynolds and his colleagues, the most important criteria in the evaluation of choice 

decisions are the consequences associated with the various choice alternatives 

(Reynolds & Olson, 2001, p. 10). Consequences are the focal concern, not in isolation, 

but in their network of links. The key message of laddering lies in the links that are 

formed around these consequences (Reynolds & Jonathan Gutman, 1988; Reynolds & 

Olson, 2001, p. 10). There is no added value in listing the isolated elements. 

Consequently, we should not strive for values per se; doing so would only involve the risk 

of respondents inventing values or elements to please the interviewer.  

Reynolds and Olson (2001, p. 10) recognize that even adult respondents do not mention 

elements at all levels but generally tend to stop at a basic value level. In the first place, 

the interviewer should thus put effort in understanding the links that are formed between 

the respondents’ pertinent and meaningful elements. The key message is then 
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summarized in the Hierarchical Value Map which gives an overview of the dominant links 

at group level.  

We conclude that although evaluations in HCI are unlikely to reveal full Means-

End Chains, especially when young laddering respondents are involved, the Means-End 

and Expectancy-Value Theory are still valuable frameworks. These frameworks provide a 

lens for the laddering data analysis and tools to present the aggregate information in a 

clear and graphical summary. Laddering data obtained in prototype evaluations reveal 

links between product attributes and consequences that are instructive to inform 

decisions that are to be made in the design process of new products. 

 

 

12.3 Laddering with preschoolers, advice for researchers 
 

In this manuscript, we have analysed our proposed research design incrementally. Each 

study focused on at least one aspect or phase of the research design. In the next 

paragraphs, we will summarize the requirements of our final laddering research design 

with preschoolers for prototype evaluations, based on the combined insights of the three 

studies and literature (paragraph 12.3.1). Special attention is paid to advice for 

researchers, as we aim for future work that retests our laddering research design. That is 

why we draw up a list of ten guidelines that should be taken into account when 

performing HCI laddering research with preschoolers (paragraph 12.3.2).  

 

 

12.3.1    Summarizing the laddering research design 

 

In this paragraph, the full procedure of our final laddering research design with 

preschoolers for prototype evaluations is described. It summarizes the insights of our 

three studies and literature. The laddering research design for prototype evaluations with 

preschoolers consists of three phases. We will briefly summarize each of these phases.  

The first phase of our laddering research design concerns the product exploration 

phase. The child is given the chance to interact with the technologies in question in a 

familiar setting. The adult researcher hereby gets a first impression of the child’s user 

experiences based on the observation of his/her interactions. Video recording can assist 

the researcher in this task. It allows reviewing the video footage during the data analysis 

phase. To ensure children feel at ease, the researcher should sit next or close to the 

child to be able to give support if necessary. A short briefing precedes the exploration 
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phase to inform the child about the research goal, set-up and the child’s rights and role. 

This briefing may not last too long in order not to make children feel uncomfortable.  

Children tend to be eager to start exploring the technologies. That is why the 

briefing should in the first place explain basic capabilities or tips to get started. If training 

is given, children should be guided gradually because they cannot remember all 

functionalities or exercise all navigational capabilities at the same time. As children’s 

short term memory capacity is rather limited, they may not adequately remember 

instructions that were given in the beginning of the media experiences until they are 

needed (Gelderblom, 2008, p. 57). When games are evaluated, it is advised to give no 

other explicit tasks other than the in-game goals during the exploration phase. Such 

tasks might compete with the goals of the game and consequently bias the user 

experience.  

The second phase concerns preparatory work to the actual laddering interview. 

As laddering typically starts by asking for the reasons for differentiation between 

products, preference elicitation or product ranking should precede. To do that, a small 

questionnaire is to be administered to measure overall user experience preferences. As 

only strong attitudes tend to correlate with behaviour, it is important to assess the 

attitudinal preference strength as well. The repeated administration of about five direct 

user experience preference items that are nominally scaled with response options 

referring to the technologies in question provides a consistent, internally reliable user 

experience preference (strength) measure. This user experience preference instrument 

focuses at two levels of preschoolers’ user experience evaluations. The first level is 

nominal and categories the preferred option against the least preferred one(s) or the 

liked interactions versus the disliked one(s). In addition to the primary nominal criterion, it 

equally puts forward a magnitude criterion that reflects the child’s preference strength 

and thus the probability that attitudes will be consistent with behaviour.  

Last but not least, in order to understand children’s user experiences with digital 

media, the most important message does not stem from insights into the extent to which 

a person liked or disliked an interaction, but rather from insights with respect to the 

underlying reasons of (dis)liking or preferences (Fishbein & Ajzen, 2010, p. 36). The 

‘why’ question should thus be asked. For user-centred design, this is even the most 

crucial question, because it clues us in on how the design can be improved.  

Consequently, in our research design, the laddering interview follows the attitude 

questionnaire. This third and last phase of our research design is the most important one. 

The in-depth one-on-one laddering interview aims at revealing the child respondents’ 

perceived links between product attributes and experienced outcomes. 
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Table 13 summarizes the three phases that we mentioned above. It lists the most 

important concrete steps and tips that the researcher should follow to conduct laddering 

in a prototype evaluation context with preschool-aged respondents. 
 

Phase Description 

Preparation • Choose a research setting that is familiar to the child. 
• Wear informal clothes. 
• Install the products/prototypes. Equip the room with the necessary (child-friendly) furniture. 

Keep in mind that the child should be able to see and interact with the products at all time 
and that the adult should take place in a position and level that is comfortable to the child. 

• Build rapport with the child, e.g. through small talk or present yourself in group before the 
individual sessions take place, as well as with the adult gatekeepers, such as parents or 
teachers. 

Phase 1: 

Exploration 

phase 

• Brief the child as short as possible about the basic goal of the research and his/her role in it. 
Explain the first steps to start exploring the product. More explanation can later gradually be 
given.  

• Encourage the child to explore the prototypes at his/her own ease. Keep the length of this 
experience limited to 10 to 15 minutes if this time span can correspond with finishing one 
sub task or sub goal.  

• Tasks or usage scenarios may be given to provide the child with a realistic experience that 
mimics or is similar to real life experience, but this is not necessary. When games are 
evaluated, it is better not to provide the child with tasks other than the in-game goals.  

• The researcher should announce children in time when they are about to finish the sub goal 
or task in order not to stop their play in a brusque manner and disappoint them. 

Phase 2 : 

Overall user 

experience 

evaluation 

phase 

• Ask the child to compare the alternatives and state his or her preference. Additionally, the 
child can also be asked to rank the alternatives. 

• Preferences can be revealed by means of a nominally scaled questionnaire consisting out 
of about five direct user experience items with response options referring to the products in 
question.  

• Both positive and negative questions can be formulated. The negative items should not be 
too extreme; they only probe for the least favourable product which not necessarily implies 
an unfavourable alternative.  

• Children can answer by verbally expressing the product or by the physical act of pointing.  
• The products should be placed in front of the child during the interview as a memory aid.  

Phase 3: 

attribute-

related user 

experience 

evaluation 

• Ask the child to explain his/her preference by formulating ‘why’ questions which are 
meaningful and pertinent to the child. Prepare the child on a series of the same (possible 
silly) ‘why’ questions over and over again. Frame this in the child’s role as expert and the 
adult as ignorant partner.  

• Probe for the reasons of preference or liking, and aim at revealing children’s perceived 
salient product attributes and favourable consequences. Where possible, paraphrase the 
‘why’ question by making it more situational and meaningful to the child, e.g. by giving 
examples and referring to the exploratory play.  

• During the laddering interview, the products should stay in front of the child. Encourage 
children to point towards the artefacts, grab and manipulate these in order to explain their 
choice or illustrate their answers.  

• Keep the laddering interview as short as possible (three to five minutes). If the child 
respondent has no salient answers that come to his/her mind, end the interview. 

closing • Thank the child for his/her participation.  
• Debrief the adult responsible (e.g. teacher) about the main results and children’s 

participation.  

Table 13: Summary of the three laddering phases, overview of the concrete steps and tips for the researcher. 
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12.3.2   Ten guidelines for laddering with preschoolers 
 

Having summarized the three different steps of the laddering research design, we will 

now give more practical advice to researchers who want to perform successful laddering 

research with preschoolers aged five years and older. In particular, in the following 

paragraphs, we will give ten guidelines that focus on respectively the context of the 

laddering study (paragraph 12.3.2.1), how the interviewer can empower the child 

respondents and make them feel at ease (paragraph 12.3.2.2), how and why one should 

ensure recent experiences (paragraph 12.3.2.3) and provide meaningful alternatives 

(paragraph 12.3.2.4). Furthermore, guidelines will be presented that stimulate both 

children’s behaviour and action in the questioning process (paragraph 12.3.2.6). Then, 

tips will be given on how the researcher can take a ‘least adult position’ (paragraph 

12.3.2.7) and ask child-friendly questions (paragraph 12.3.2.8). Finally, the researcher is 

advised to accept ladders without values (paragraph 12.3.2.9) and keep the laddering 

interview short (paragraph 12.3.2.10). 

 

 

12.3.2.1 Choose for a familiar physical context 
 

The first guideline for research with children stipulates that children should be invited to a 

test setting that they are familiar with (Markopoulos et al., 2008). It will not only make 

children feel at ease, but the meaningful and relevant context also increases their 

cognitive performances (Ryder & Leinonen, 2003; Sudman, Bradburn, & Schwarz, 1996).  

Researchers should not only try to find a test location that answers the condition 

of familiarity, but also the condition of ecological validity. That is why researchers should 

ideally look for a test location that matches the context where children are likely to 

encounter the technology that is being evaluated. Consequently, research at school or at 

home is generally preferred to research in laboratory settings. Indeed, product use 

should be associated to the context in which it is used, and this is especially pertinent in 

the context of laddering (Reynolds & Olson, 2001). However, for prototype evaluations, it 

is not always possible to perform laddering in a meaningful or existing context as the 

prototype in question is typically not yet launched commercially or fully functional. If the 

context cannot be controlled for, special attention should be paid to ensure that 

preschoolers are evaluating real and meaningful experiences rather than hypothesized, 

anticipated or unknown experiences. Laddering should start with an exploratory play 

phase so that at least the prototype experience becomes meaningful and recent to the 

preschooler. 
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12.3.2.2 Empower child respondents and make them feel at ease 
 

As a second guideline, it is advised to empower child participants and continue 

undertaking efforts to make them feel at ease. In general, inquiring children upon their 

likes and dislikes takes time. Researchers cannot just approach young children and 

expect them to share their thoughts immediately. Children should be given time to 

become accustomed to the research situation instead (Druin et al., 1998, p. 56). A short 

briefing can help, but more efficient is the exploratory phase at the start of the laddering 

interview because it provides that playful opportunity for the child to get used to the 

research situation, including researcher, test setting and equipment (Christensen & 

James, 2000). The exploration session breaks the ice while circumventing immediate 

face-to-face contact. Especially the products that children can explore give both 

researcher and child a common subject to talk about. It forms the ‘bridge’ between adult 

and child, and gives a reason for the development of a relationship (Druin et al., 1998, p. 

56).  

Another advice to ensure that child participants feel at ease is to wear and speak 

informally (Druin et al., 1998, p. 56). As for the video recording equipment, if present, it is 

known that people tend to change behaviour when they realize they are being 

videotaped (Bruckman et al., 2008). However, children’s discomfort regarding the use of 

video is decreased when children are in control of the cameras and when the power 

relations that are associated with the use of video are diminished (Druin, 1999b). 

Finally, introducing children as active participants in the study also has the 

advantage that it empowers them to be engaged in the following research phases in 

which their opinion is asked for (Höysniemi, 2006, p. 29). For each interview, it is a 

crucial condition that the child not only understands but also accepts his role in the 

interview setting (Parnell & Amerman, 1983). It should be clear to the child that each 

phase of the laddering study is voluntary. In addition to that, children should also be 

approached as the ‘experts’ whose experiences we, as adults, are interested in (Parnell 

& Amerman, 1983). This is especially pertinent at the start of the in-depth laddering 

interview. The researcher is advised to prepare the child he/she will be asked the same 

(possibly silly) ‘why’ questions over and over again (Reynolds & Jonathan Gutman, 

1988).  
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12.3.2.3 Ensure recent experiences 
 

The third guideline has regularly been formulated in this manuscript: preschoolers should 

have sufficient experience and knowledge about the products they have to evaluate in 

order to formulate acceptable attitudinal answers (Parnell & Amerman, 1983). An 

exploration of the interactive media before the actual laddering interview is thus 

inevitable. During this exploration phase, the researcher should try to obtrude as little as 

possible. For instance by not giving any tasks to accomplish in the case of game 

evaluations (Markopoulos et al., 2008, p. 99). This way, the adult is less likely to hinder 

children’s imaginative ways of using the technologies (Höysniemi, 2006, p. 29), 

preventing that the tasks themselves become goals which can bias the user experience 

perceptions (Barendregt, T. Bekker, & Speerstra, 2003).  

Furthermore, the researcher should take care that the exploratory play does not 

last too long in order to keep the child motivated and concentrated for the following 

research phases. We advise to foresee ten to fifteen minutes for the exploratory play. 

Although this is slightly higher than the median time four-year-olds spend on playing with 

a toy, and slightly higher than the average length of time young children spend in 

dramatic play, our suggested time span for the exploratory play nevertheless 

corresponds well to the average attention span of our preschool-aged target group 

(Herron & Sutton, 1971, p. 55).  

In deciding the time that children may spend on the exploratory play, pilot testing 

should verify whether it gives the child sufficient time for finishing at least one product 

task or game sub goal. It is indeed important that children feel like having succeeded a 

particular sub task or goal to evaluate user experiences. Most products for children are 

based on several goals, tasks or levels so that it should be easy to focus on one specific 

part. This is common practice in user testing where researchers typically have a specific 

research question in mind that stipulates the lens of what users have to evaluate. It 

typifies the user-centred design process, where products are built, evaluated and 

improved incrementally.  
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12.3.2.4 Provide meaningful alternatives, present in the environment 
 

The fourth guideline is focusing on the typical research perspective of a laddering study. 

It stipulates that laddering research should take place in a context of comparisons 

between products or product classes. When children are involved in laddering, the 

alternatives should not only be meaningful but also physically present in the environment.  

To explain this fourth guideline, we repeat that people judge experiences and 

form attitudes by implicitly or explicitly searching for a comparable ‘standard’. In 

particular, when judging products, people typically create bipolar (e.g. easy versus 

difficult) constructs when comparing the product features against the features of the 

product alternatives. Since there is no ‘objective’ standard that can reflect someone’s 

true attitude (Sudman et al., 1996, p. 81), people have to look for a standard themselves.  

Stating that one product performs best in terms of user experience is not 

informative, unless we know what the user experience was compared to. One product 

may lead to favourable consequences in one context as opposed to some alternatives, 

but not in another context when compared to other alternatives. Each relative and 

context-dependent user experience preference depends on the score on the same 

attribute of ‘user experience’ of another specified and also context-dependent object. In 

laddering research, respondents are typically given the ‘standards’ or alternatives to 

which the object in question is compared to. Laddering is indeed based on the premise of 

finding reasons for product (class) differences e.g. in terms of preferences.  

By explicitly comparing products or product classes, children can more easily 

discuss their opinions and experiences since less cognitive efforts are needed if the 

alternatives are given than if they have to think of appropriate standards themselves. 

Furthermore, by explicitly providing alternatives, we also aim at compensating for 

children’s typical evaluations in which everything is fun (Read, 2008). Asking for a 

preference between two or more objects might be a less sensitive way to talk about 

unpleasant media experiences than holding a discussion on the unpleasant experience 

alone. Children may feel less guilty to declare that one technology caused unfavourable 

user experiences when at the same time they can compensate this answer by revealing 

how the other technology did result in favourable user experiences. Nevertheless, in 

most situations, it is very unlikely that children will have encountered extreme negative 

product experiences. The researcher should be aware of children being inclined to like 

everything instead, and probe for the subtle differences perceived. For instance, the 

interviewer should rather ask which game was perceived ‘a little bit stupid’ instead of 

asking for the game that children found extremely negative, e.g. ‘really stupid’. 
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12.3.2.5 Use contextual clues in paraphrasing ‘why’ questions 
 

The firth guideline refers to another advantage of the exploratory phase. A laddering 

interviewer is advised to use contextual clues in paraphrasing the typical ‘why’ questions. 

In particular, the interviewer should use contextual clues such as language and non-

verbal signs in the formulation of questions that are tailored to the child’s individual 

situation. For instance, during the exploratory play, the researcher may have observed a 

child frowning when trying to find out which keyboard keys to press to proceed in the 

game. Later, the researcher can use this information, questioning what the child liked or 

disliked about the use of the keyboard to navigate in the game. Markopoulos et al. (2008) 

came to the same conclusions when discussing the advantages of complementing 

observations of technology experiences with verbal reports (Markopoulos et al., 2008).  

In a laddering interview, the researcher thus often needs to rephrase the ‘why’ 

question to probe into children’s reasons for product preferences. The more background, 

the easier it becomes to consider various meaningful alternative questions and the higher 

the chance of obtaining longer or more ladders from the children. Finally, formulating 

variations of the ‘why’ question would also circumvent children’s tendency to interpret the 

repetition of a question as if they did not provide a ‘good’ answer.  

Contextual clues do not only refer to events that happened during the exploratory 

game play. It also implies the presence of the products as a memory aid during the 

laddering interview. Young children rely on typical conversational aids such as gestures, 

verbal prompts and objects (Parnell & Amerman, 1983) to talk about recent experiences, 

maximize their abilities, use language in communications, and deal with open-ended 

questions (Ryder & Leinonen, 2003). The interviewer should invite the child to take place 

in front of the products during the administration of the questionnaire and the laddering 

interview. The objects make the questions more concrete and give the child the 

possibility to actively show the preferred product or demonstrate what he/she wants to 

explain. The demonstration of answers brings us to our following guideline, which 

stipulates that one should stimulate verbal expressions as well as actions.  
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12.3.2.6 Stimulate verbal expressions as well as actions 
 

The sixth guideline to perform laddering with preschoolers stipulates that both verbal 

expressions and actions should be encouraged as answer possibilities. Instead of limiting 

the adult interviewer’s role to asking questions only, a ‘show, tell and play together’ 

strategy is often more advisable. In particular, if it is hard to receive any information from 

the child, the interviewer should ask the child to show a certain attribute or mimic a 

specific play. Showing things is often easier for children than explaining and thus 

‘translating’ their thoughts into words. Preschoolers start with language comprehension; 

the expressive component of using language for speech takes more time to develop 

(Miller & Aloise, 1989). Darbyshire (2005) reports on the positive effects of a ‘show me’ 

strategy, such as the stimulation of children’s critical thinking. Action and play enhance 

children’s engagement and memory, and allow the researcher to ground his/her 

questions in the here and now. To summarize our sixth guideline, we advise researchers 

to motivate children towards action to trigger reflection when children have difficulties to 

reflect on their technology experiences. This interactivity enhances the child’s motivation, 

breaking through the rather conventional sit-down interview situation. It nevertheless 

requires a great responsibility from the adult interviewer who has to create a child-

appropriate interview setting. The adult’s role slightly changes from an interviewer to a 

participant observer. The next paragraph describes in more detail this particular role for 

the researcher. 

 

 

12.3.2.7 Take a least adult position 

 

The seventh guideline for laddering with preschoolers concerns the adult researcher’s 

role. When children have difficulties to express their thoughts or feel uncertain, the adult 

should take a ‘least adult position’. In this context, Yarrow (Yarrow, 1960) suggests 

assigning the child an expert role. Darbyshire (Darbyshire, 2005) proposes following the 

‘interested idiot’ research strategy. In both approaches, the adult is explicitly leaving the 

position of the all-knowing adult for an ignorant person, transforming the child into the 

expert in question. A concise introduction is needed to motivate and prepare the child for 

the role of the interviewer as an ignorant adult. In a laddering context, the researcher 

should explain that he/she will be asking the same -obvious and possibly even stupid- 

‘why’ question over and over again (Reynolds & Jonathan Gutman, 1988). To know more 

about the formulation of appropriate answers in difficult interview situations, we refer to 

the next guideline.  
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12.3.2.8 Ask child-friendly questions 
 

The eighth guideline to perform laddering interviews with children stresses the 

importance of asking child-friendly questions. First of all, interviewing children requires 

spoken language that is suited for the young child’s capabilities and knowledge. This 

includes among others the use of appropriate vocabulary, sentence structures or the use 

of silence or points of interest (Read & MacFarlane, 2006; C. Walker, 2001).

 Furthermore, in order to avoid children mentioning information to please the adult, 

we recall that it is important that “don’t know” answers are explicitly allowed (Christensen 

& James, 2000). The interviewer should also stress that every answer is a correct 

answer and that there are no wrong answers (Reynolds & Jonathan Gutman, 2001). 

During the interview, the child can be encouraged by labelled praise (e.g. “You are doing 

a good job by telling me what you think”). 

In a situation where the interviewer encounters difficulties to think of appropriate 

questions, Walker et al. (2001) propose to paraphrase what the respondent has said. 

This helps to organize the child’s thoughts and feelings and results in increased verbal 

interchange (C. Walker, 2001). When the respondent cannot explain what (s)he actually 

liked about the preferred product, the interviewer can first try to rephrase the question 

into a negative sentence by inquiring into the reasons why the child did not like the 

alternative(s) compared to the preferred product. Secondly, the interviewer might also 

ask what would happen if a preferred attribute is taken away or a consequence not 

delivered. A last suggestion is to rephrase the question by making it more concrete (e.g. 

giving a situational example or referring to contextual clues) (Reynolds et al., 1988). 

 

 

12.3.2.9 Accept attributes-consequences ladders 
 

The second last guideline provides guidance in how far the interviewer should go in 

revealing children’s ladders. The results of our three studies showed that laddering is 

possible with children aged five years and older. We hereby made an important remark 

that we should not strive to reach for values in preference explanations (see paragraph 

12.2). We thus advise to accept ladders that consist of attributes and consequences for 

prototype evaluations with preschoolers (V. Vanden Abeele & Zaman, 2009).  
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12.3.2.10 Keep a laddering interview short  
 

Last but not least, we definitely advise to keep the laddering interview as short as 

possible (see also (V. Vanden Abeele & Zaman, 2009)). Contrary to laddering interviews 

with adults that can take over an hour, child-laddering interviews should demand less 

time and effort from the child. Recall that an exploration phase precedes the laddering 

interview. This initial phase already requires a lot of mental effort from children to learn 

the product. Besides, it is not only a matter of concentration, but also a matter of 

willingness to participate. When the interview lasts too long, children become bored. The 

interview situation is indeed rather tedious compared to the previous exploratory play 

experience. Nevertheless, young children can be very keen to participate in an interview, 

as was shown in our studies and confirmed by literature. Children are especially pleased 

to be treated as someone who has something useful to contribute as long as the 

conditions of the interview suit their interests and capabilities.  
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Conclusion 

 

Since the ‘new sociology of childhood’, a remarkable turning punt has been reached 

which led to the recognition of children’s voices and opinions. It became accepted and 

even socially desirable to approach children as reliable people with own values and 

rights. As a consequence, researchers were challenged to actively involve children in 

their research and find appropriate frameworks and methods to accomplish this.  

In the last decade, researchers from several disciplines have been looking for 

appropriate methods to involve children in research on their behaviour and attitudes 

when using technology. In this methodological quest, the major challenge lies in finding 

creative approaches to deal with the cognitive and social constraints of children 

participating in user research. More particularly, there is no fixed theory on the empirical 

knowledge on how digital media experiences can be researched in preschoolers who 

cannot yet read or write. 

In the Child-Computer Interaction research community, the crucial importance to 

develop new or adapted methods to evaluate young children’s experiences with digital 

media is emphasised. The increasing adoption of technology in the lives of children has 

provided new and exciting opportunities for childhood activities that adults are now trying 

to understand. Many researchers nevertheless report on presumed polarized views on 

media use or effects which are not based on profound research revealing children’s 

actual experiences. Similarly, far too often, researchers also do not go further than 

describing the method instead of putting it through a critical analysis.  

The research community is not only recognizing the importance of the methods’ 

appropriateness for children, but also their usefulness in a user-centred design process. 

In order to design new or innovative products for children, researchers and designers 

need to understand which factors are important in children’s user experiences. To 

succeed, user experience evaluation methods should allow for preference elicitation and 

user experience comprehension by relating children’s opinions to the products’ 

characteristics and outcomes. 

This PhD manuscript contributed to the quest to define meaningful and child-

appropriate methods to evaluate preschoolers’ user experience with digital media. We 

advised a multi-disciplinary approach in order to understand their media experiences. It is 

only by complementing, building upon or challenging the knowledge obtained from 

different theories and methodological practices, that rich insights on young children’s 
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opinions and experiences can be revealed. No single theoretical or methodological 

approach should be dominant.  

Taking the research practices and theoretical conceptualisations of attitude 

research into consideration, and drawing the analogy with the prevailing user experience 

approaches, we advocated theoretical complementarity as well as methodological 

triangulation in the combined usage of observations, questionnaires and interview-based 

methods.  

We hereby focused upon a challenging research population who remained too 

much untouched in both literature and research practices, because of their cognitive and 

social constraints. Instead of focusing on preschoolers’ limitations, we rather gave a 

plethora of what these young participants’ capabilities are. Only by studying the things 

they can do could we define a methodological approach that would be appropriate to 

actively include them in the evaluation of products. 

Because of the analogy between attitude and user experience research, the 

attitude perspective provided us with an operational and empirical guide in the definition 

of our methodology, but we did not disregard the differences. Not only our object of 

study, but also our young research population, challenged us in the adoption of the 

attitude theoretical concept and methodological approaches. Attitude research is mainly 

concerned with the attitudes towards using established products, whereas our research 

was mainly focused on the evaluations of newly developed digital media prototypes, 

which are not yet commercially available. Additionally, the methods suggested by attitude 

scholars had to be reconsidered for their use on children. Children’s attitudes towards 

digital media interactions are less stable and more likely to be formed in isolation as 

compared to those of adults. Consequently, we had to combine state-of-the-art attitude 

literature with the best practices of research from the field of Child-Computer Interaction 

to arrive at the definition of a child-friendly research design.  

Above all, this PhD manuscript introduced a three-phase, mixed-method 

laddering research design that gives preschoolers a voice in explaining their user 

experiences in a product choice context. The first phase of the laddering research design 

concerns the product exploration phase, during which the child is given the chance to 

interact with several digital media products. The goal of the second phase is to prepare 

the actual laddering interview, using overall user experience ratings. To this end, a 

preference elicitation and preference strength measure was introduced, relying on a 

nominally scaled questionnaire with unambiguous, direct attitude question items. For the 

third and last phase, we presented a child-friendly version of the in-depth laddering 

interview to reveal the links between perceived salient product attributes on the one hand 

and the child’s experienced (un)favoured outcomes on the other.  
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The three-phase laddering research design is new in its approach, because it 

focuses on two levels of the user experience concept, specifically overall user experience 

judgments (preferences) as well as attribute-related user experience perceptions 

(reasons for liking). This multi-levelled approach towards user experience is adapted 

from the attitude research tradition, where it has been advocated to investigate product 

liking in a choice context by considering people’s evaluations of important product 

outcomes. 

In several studies, the methods of our laddering research design were empirically 

evaluated and refined. Overall, the results showed that even though preschoolers were 

able to consistently express a product preference, only children aged five years and older 

were able to participate as competent laddering respondents. As predicted in literature, 

preschoolers relied on product characteristics and outcomes to explain their media liking 

and preferences rather than personal reasons. In general, the laddering data provided 

useful insights for benchmarking and making design decisions in the development 

process of new products. The laddering data showed how specific product attributes 

impacted overall user experience perceptions. Unique for user experience evaluations 

with children, is thus that the key understanding of user experience was found in the links 

that children made between product attributes and the experienced product outcomes. 

Finally, our results also showed that product (experience) preferences cannot be 

evaluated by means of smiley based questionnaires. Preschoolers are inclined to 

express a similar positive rating to all media experiences. More particularly, their ratings 

on a smiley scale reflected a pattern of overrepresentation of the happiest faces, 

irrespective of the actual preference. In contrast, a nominally scaled questionnaire did 

provide results that corresponded with the young respondents’ preferences. This 

nominally scaled questionnaire can also be used as an alternative attitude ambivalence 

measure that indicates the child’s preference strength and the reasonability of attitude-

behaviour consistency.  

Having demonstrated the appropriateness and meaningfulness of the laddering 

research design for the oldest preschoolers, a whole series of challenges are now raised 

concerning the further application of it. Our research design can be adopted in future 

studies to consolidate its relevance and usefulness, and explore the involvement of older 

children for the evaluation of a wide variety of media objects, events or services. Other 

methodological challenges lie in the further fine-tuning of the research design with 

preschoolers, contributing to best practices and researcher’s guidelines and the 

understanding of these young children’s cognitive capabilities and interests in even more 

detail.  
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Furthermore, the addition or replacement of methods or measures can be 

explored. This may, for instance, include the further development of a measure for 

preference strength or attitude ambivalence. More particularly, it would be of great value 

to replicate the studies with questions of different types and difficulty. These studies may 

deal with issues such as the maximum number of response options that preschoolers 

can consider, the length and formal difficulty of the questionnaire or the complexity of the 

scale.  

Preschoolers’ rights as research respondents and the ethical issues regarding 

questioning children also deserve more attention. How far can and must we go in 

allowing children’s views to directly affect the design of new products, and how should 

we balance this with adults’ views? Other important issues to be addressed may question 

how we should critically and respectfully engage with data obtained from young children? 

As children are part of a larger unit such as families, schools and households, it is 

important to define the (impact of the) role of parents, teachers and other adults in child-

oriented research as well.  

Further work is definitely needed on critically documenting the risks and 

implications of adapting existing methods, and in particular on the adaptations we made 

to the laddering method for use with children in the evaluation of prototypes.  

Finally, we do not claim being the first researchers who advocated a mixed-

method approach for research on young children’s digital media uses and experiences. 

Nevertheless, mixed-method research with preschoolers is still scarce for user 

experience evaluation studies within the HCI community. As a consequence, we stress 

that further research should definitely take up the challenge to document on more cases 

in which a multi-method approach could benefit HCI goals.  

Although we do not longer accept researchers to dismiss the possibility to actively 

involve preschoolers in research on their opinions towards digital media experiences, we 

should be aware that the well-meaning desire to consult with preschoolers can lead to an 

overlooking of some important problematic issues. In order to develop a robust, critically 

reflective and practical research design, we need to move beyond the idea of the 

mythical problem-free study.  

First of all, we acknowledge that our research design is based upon an early 

definition of the user experience concept. The field of Human-Computer Interaction is a 

relatively recent research domain, and hence, established standards are rare in terms of 

theory and methods. Establishing a proper and measurable definition of user experience 

is a long-way process that cannot be realized by one individual or one discipline alone. 

On no account do we claim having defined an established definition of user experience 

for preschoolers. More work is needed to verify our assumption that user experience 
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should be measured as a direct attitudinal preference construct with preschoolers. This 

certainly implies more validation and reliability testing of our user experience scale, e.g. 

by evaluating whether adding or replacing questions is feasible and resulting in more 

reliable and valid judgments.  

Secondly, we realize that ideally user experience evaluations should be 

performed in a real-life context. Situational and cultural contextual factors can influence 

the experience children have with technologies. Additionally, children’s capabilities as 

research participants improve when they are approached in their natural setting as 

regards to events or objects that are important to them. Consequently, ethnographic and 

ad hoc methods that resemble the nature of children’s play may seem most appropriate. 

However, in many HCI and design research projects, it is not realistic to perform the 

required extensive, in-depth –and often long term- studies. The HCI context is mainly 

characterized by small, preferably low-cost evaluation projects that follow each other up 

quickly. Hence we acknowledge that in our methodological quest, we balanced between 

the need for ecological validity and practical feasibility.  

A third issue that is open for debate refers to the underlying premise of our 

research design. As is typical for laddering, our approach goes out from an explication of 

the ‘standard(s)’ against which technologies are evaluated. This implies that the 

researcher decides which and how many alternatives are to be compared. Although in 

real life, children choose their own standards to compare to, many HCI projects rely upon 

a predefined definition of the alternatives of interest. For instance, the typical user-

centred design cycle foresees many iterations of the product, from sketches to 

wireframes and prototypes, in which feedback of the users is needed in order to decide 

upon the best version and suggestions for improvements. Additionally, product 

development projects may also aim to position the in-house developed product against 

the competitor’s alternatives. An important limitation of working with preschoolers is that 

only a few alternatives can be considered simultaneously. Although during the laddering 

interview preschoolers are given more time to think about the products and even 

consider new relevant alternatives, it is still unsure to what extent preschoolers will have 

the capabilities to do this. A last issue that relates to the relativity of our evaluations is 

that user experience is measured on the basis of preference judgments. This raises 

questions regarding the relationship between user experience and preference. In 

laddering, preferences are the starting point to open a discussion on the reasons for 

preference, which then later are translated into perceived positive or negative outcomes 

of one single product. We are aware that the choice of alternatives will impact the 

elements that children conceive as important in describing their product liking.  
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Finally, the individuality of our laddering research approach can be under 

discussion. We conceived the expression of someone’s user experience as a subjective 

perception, even when the user experience was socially negotiated and mediated. 

Consequently, individual techniques to measure user experience were proposed, relying 

upon children’s self-reports. Future work may investigate whether a social approach 

towards user experience is more appropriate. This may include researching whether 

inviting pairs of children would benefit the laddering interview situation and results. We 

might then question whether children would feel more comfortable and utter more 

valuable expressions, whether it would transform the data and whether it would be worth 

the effort of double recruiting and analysis. Finally, future work may try out laddering with 

children where the adult uses a hand puppet to administer the interview, and question 

whether it will make children more talkative and feel more at ease or whether it will result 

in rather artificial, ‘mediated’ conversations.  

Although there are still many issues open calling for further work and discussion, 

this manuscript introduced a new perspective on how preschoolers can be actively 

involved in user experience research, regardless of their rather limited cognitive or social 

capabilities. The definition of our laddering research design has resulted from the 

creative adaptation and integration of theoretical and methodological perspectives from 

several disciplines. If the multidisciplinary Child-Computer Interaction community 

succeeds in keeping its fast growing pace and enthusiasm, we anticipate that our 

laddering research design will be (re)used, adapted and improved. We indeed hope to 

see it opening up a whole new set of opportunities to give children a direct voice in 

product design and more generally, in research on their attitudes and behaviours. 
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Appendix I 

  item (k)       

  V2 v6 v10 v14 v15_reversed X x x2 

child (n)           X=total score x=total-mean   

1 1 1 1 0 1 4 2,055555556 4,225308642 

2 0 0 0 0 0 0 -1,944444444 3,780864198 

3 0 1 1 0 1 3 1,055555556 1,114197531 

4 0 0 0 0 0 0 -1,944444444 3,780864198 

5 0 0 1 0 0 1 -0,944444444 0,891975309 

6 0 1 0 0 0 1 -0,944444444 0,891975309 

7 0 1 0 1 0 2 0,055555556 0,00308642 

8 1 1 1 1 1 5 3,055555556 9,336419753 

9 1 1 1 0 0 3 1,055555556 1,114197531 

10 1 1 1 1 1 5 3,055555556 9,336419753 

11 1 1 1 1 1 5 3,055555556 9,336419753 

12 0 1 1 1 1 4 2,055555556 4,225308642 

13 0 0 0 0 0 0 -1,944444444 3,780864198 

14 0 0 0 0 0 0 -1,944444444 3,780864198 

15 0 0 0 0 0 0 -1,944444444 3,780864198 

16 0 0 0 0 0 0 -1,944444444 3,780864198 

17 1 1 0 0 0 2 0,055555556 0,00308642 

18 0 0 0 0 0 0 -1,944444444 3,780864198 

19 0 0 0 0 0 0 -1,944444444 3,780864198 

20 0 1 1 0 0 2 0,055555556 0,00308642 

21 0 1 1 0 0 2 0,055555556 0,00308642 

22 1 1 1 1 1 5 3,055555556 9,336419753 

23 0 0 1 0 0 1 -0,944444444 0,891975309 

24 1 0 0 1 1 3 1,055555556 1,114197531 

25   0 0 1 0 1 -0,944444444 0,891975309 

26 1 1 1 1 1 5 3,055555556 9,336419753 

27 0 0 0 0 0 0 -1,944444444 3,780864198 

28 0 0 0 0 0 0 -1,944444444 3,780864198 

29 0 0 0 0 0 0 -1,944444444 3,780864198 

30 0 0 0 0 0 0 -1,944444444 3,780864198 

31 0 0 0 0 0 0 -1,944444444 3,780864198 

32 0 1 0 1 0 2 0,055555556 0,00308642 

33 0 0 0 0 0 0 -1,944444444 3,780864198 

34 1 0 1 1 1 4 2,055555556 4,225308642 

35 1 1 1 1 1 5 3,055555556 9,336419753 

36 1 1 1 1 1 5 3,055555556 9,336419753 

S= 12 17 16 13 12     137,8888889 

  
     

1,944444444 
 

∑x2 

             = mean     

  
       

  

p-values 0,333 0,47 0,44444 0,36 0,333333333       

q-values 0,667 0,53 0,55556 0,64 0,666666667 
  

  

Pq 0,222 0,25 0,24691 0,23 0,222222222 
  

  

∑pq 1,171               

Table 14: Results of direct user experience subscale to calculate the Kuder-Richardson statistic (study 1).
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Samenvatting  
 

Digitale media zijn niet meer weg te denken uit ons dagelijks leven. Ook niet uit die van 

kleuters. Nochtans worden kleuters als doelgroep zelden betrokken bij onderzoek naar 

media-ervaring. Ze zouden daarvoor de nodige cognitieve en sociale competenties 

missen. In dit doctoraatsmanuscript wordt er gezocht naar een kindvriendelijke en 

betekenisvolle methode om kleuters rechtstreeks te vragen naar hun ervaringen met 

mediaproducten.  

Onderzoek naar de ervaringen van kleuters met nieuwe mediaproducten kan best 

verlopen in drie fasen. In elk van de fasen worden andere onderzoeksmethodes gebruikt. 

De eerste fase is een exploratiefase, waarin de kleuter geobserveerd wordt terwijl hij 

enkele producten uittest. In een tweede fase wordt het kind gevraagd om aan te duiden 

welk product hij het leukste vindt. Om te achterhalen hoe leuk de kleuter het product 

vindt, wordt een korte, eenvoudige vragenlijst afgenomen. In de derde en laatste fase 

wordt er een ‘laddering’ interview afgenomen. Dit is een specifiek type diepte-interview 

waarbij herhaaldelijk waarom-vragen worden gesteld. Het laat toe om inzicht te krijgen in 

de redenen waarom de kleuter het verkozen product nu precies leuker of beter vond dan 

de andere producten. Elk van deze methoden werd uitgetest bij kleuters. De resultaten 

tonen aan dat onze specifieke manier van werken kleuters in staat stelt om op een 

consistente en laagdrempelige manier hun voorkeur uit te drukken. Vanaf de leeftijd van 

vijf jaar beschikken kleuters bovendien over voldoende kwaliteiten om de gevolgen van 

bepaalde producteigenschappen te beschrijven en evalueren. Tot slot wijzen onze 

resultaten er ook op dat voorkeuren tussen producten of productervaringen niet via een 

smiley-gebaseerde vragenlijst mogen worden geëvalueerd. Kleuters hebben immers de 

neiging om aan elke ervaring een gelijkaardige positieve waardering toe te kennen: ze 

duiden voornamelijk blije gezichtjes aan op de smiley-schaal los van hun exacte 

voorkeur. Een alternatieve vragenlijst met nominaal geschaalde, eenduidige vragen leidt 

wel tot resultaten die overeenstemmen met hun voorkeur.  

Samenvattend kunnen we besluiten dat het voorgestelde onderzoeksdesign 

geschikt is om kleuters actief te betrekken in onderzoek naar hun ervaringen en attitudes 

ten opzichte van digitale media. De specifieke methodologie laat onder meer toe om de 

slaagkansen van nieuwe producten voor kleuters te evalueren of elementen ter 

verbetering op te sporen tijdens het productontwikkelingproces. Hoewel er twijfel bestaat 

over de haalbaarheid van onderzoek met kleuters, heeft dit manuscript aangetoond dat 

jonge kinderen wel degelijk een constructieve bijdrage kunnen leveren in onderzoek 

gericht op de ontwikkeling en evaluatie van digitale media. 
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Résumé 

 

Ce manuscrit de doctorat examine comment on peut faire de la recherche avec des 

enfants d'âge préscolaire afin de comprendre leurs expériences avec des médias 

numériques. Ces jeunes enfants constituent un groupe cible qui est trop souvent 

considéré comme étant incapable de participer à la recherche en raison de leurs  

limitations cognitives ou sociales. 

Dans ce manuscrit, les possibilités d’impliquer de jeunes enfants directement 

dans la recherche sont étudiées. Plus précisément, une nouvelle méthodologie est 

présentée, elle vise à faciliter la compréhension des expériences des médias 

numériques ainsi qu’à faciliter la construction de recommandations concernant la 

conception et l’amélioration de nouveaux produits. 

La méthodologie proposée inclut un procédé en trois phases dans lesquelles 

différentes méthodes sont appliquées. La première phase est une phase d'exploration 

dans laquelle l'enfant est observé tandis qu’il ou elle teste quelques produits 

électroniques. Dans la deuxième phase, l'enfant est invité à montrer sa préférence pour 

le produit le plus agréable. L’analyse de (l’intensité de) la préférence s’effectue au moyen 

d’un questionnaire court et simple. Dans la troisième et dernière phase, l’enfant est 

interviewé par la technique ‘laddering’. Cette technique d'interview en profondeur est 

caractérisée par la façon de formuler la question ‘pourquoi’ à plusieurs reprises. 

L’interview permet de comprendre pourquoi une certaine expérience médiatique a 

obtenu la préférence de l’enfant.  

La faisabilité et signification de la méthodologie sont examinées. Les résultats 

montrent que l’approche méthodologique permet aux jeunes enfants d’identifier une 

expérience de médias interactifs préférée de façon consistante. A partir de cinq ans et 

plus, les enfants manifestent suffisamment de compétences pour décrire et évaluer les 

effets de certaines caractéristiques de produits. En outre, nos résultats indiquent aussi 

qu’on ne peut pas analyser des préférences entre certains produits électroniques au 

moyen d’un questionnaire basé sur une échelle de ‘smileys’. En effet, l’enfant jeune a 

tendance à donner à chaque produit une appréciation comparable, c'est-à-dire une 

évaluation positive smiley qui ne reflète pas la vraie préférence de façon significative.  

Par contre, l’administration d’un questionnaire avec une échelle nominale et des 

questions univoques, contribue à révéler des résultats plus précis, correspondant à la 

préférence de la jeune personne interrogée.  
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En conclusion, notre nouvelle méthodologie a permis d’introduire une approche 

faisable pour impliquer activement de jeunes enfants dans la recherche sur leurs 

expériences et attitudes à l'égard des interactions digitales. La méthodologie permet de 

découvrir des résultats qui sont instructifs en vue d’évaluer les perspectives de nouveaux 

produits prêts à être lancés ou dans la recherche d’éléments améliorables dans la 

conception de nouveaux produits. Bien que la faisabilité de la recherche avec des 

enfants d'âge préscolaire soit souvent mise en doute, ce manuscrit montre que même de 

jeunes enfants peuvent apporter une contribution constructive et cohérente dans la 

recherche, et plus précisément dans la conception de nouveaux produits. 
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Summary 

 

We can no longer imagine a world without digital media. Digital media are ubiquitous; 

they have entered the lives of each of us, even those of preschoolers. Nevertheless, 

preschoolers are still rarely involved in research on their media experiences. It is often 

believed that these young children are missing the cognitive and social competences as 

research participants. In this PhD manuscript, a child-friendly and meaningful method is 

suggested to involve preschoolers directly in research on their digital media experiences.  

Research on preschoolers’ experiences with new digital products should follow a 

three-phase, mixed-method approach. In each phase, different research methods are 

applied. The first phase concerns an exploration phase, during which the preschooler is 

observed while he is trying out several digital products. In the second phase, the child is 

asked to express his preferred product. To judge the favourableness of each product, a 

short, unambiguously questionnaire is administered. In the third and last phase, a 

laddering interview is conducted. This concerns a special type of in-depth interview 

during which the respondent is asked several why-questions. It allows revealing the 

reasons why the child preferred one particular product to the other product(s).  

The results of several empirical studies with preschoolers show this multi-method 

approach allows preschoolers to easily and consistently express their product 

preference. Moreover, from the age of five years onwards, these young children have 

sufficient cognitive and verbal qualities to understand and explain the consequences of 

certain product characteristics. Finally, our results also reveal that product (experience) 

preferences cannot be evaluated by means of smiley-based questionnaires. 

Preschoolers are inclined to express a similar positive rating to all media experiences. 

More particularly, their ratings on a smiley scale reflect a pattern of overrepresentation of 

the happiest faces, irrespective of the actual preference. In contrast, an alternative, 

nominally scaled questionnaire does provide results that correspond with the young 

respondent’s preference.  

In sum, we conclude that the suggested multi-method approach is appropriate to 

actively involve preschoolers in research on their experiences and attitudes towards 

digital media. The methodological approach allows judging the success of new products 

for children or revealing issues for improvements during the product development 

process. Although the feasibility of research with preschoolers has often be doubted, this 

manuscript has nevertheless shown that young children can deliver constructive input in 

research that is aimed at the development and evaluation of new digital media.  
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