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Abstract

Interest in user experience (UX) has grown as both academics and practitioners perceive that focusing
on functional usability provides only a limited understanding of human computer interaction. UX is a
comprehensive concept that goes beyond usability and utilitarian aspects of technology use, to include
the non-utilitarian, aesthetic, emotional and experiential aspects. A growing body of research based
on Hassenzahl’s basic UX model has examined the impact of hedonic and pragmatic product
attributes on user perceptions of beauty and goodness of the technology, and their subsequent impact
on satisfaction. However, the influence of age on these relationships has largely been ignored. We
conducted a survey of children, young adults and the elderly’s mobile phone UX, and conducted a
multi-group analysis of the UX model. We found that age really matters in mobile phone user
experience. While prior research has focused on young adults, the important determinants of UX for
children and the elderly differed significantly. In accordance with the UX model, young adults’ UX
evaluation was influenced by both pragmatic and hedonic qualities. Children and the elderly on the
other hand focused on hedonic qualities. Our study has implications for the study and practice of UX
design.

Keywords: mobile user experience, age, hedonic quality, pragmatic quality.
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1 INTRODUCTION

With rapid advances in technology and proliferation of easy to use products, users increasingly
evaluate technical products based not only on their functional features, but also on factors such as
beauty, fun and emotions (Hassenzahl & Tractinsky 2006). Interest in user experience (UX) has thus
grown as both academics and practitioners perceive that focusing on functional usability provides only
a limited understanding of human computer interaction (Hassenzahl & Tractinsky 2006). UX goes
beyond the utilitarian aspects of technology use to an understanding of the dynamic, subjective and
context-dependent user emotions that result from technology interactions (Law et al. 2009). In short,
UX is a comprehensive concept that stresses not just usability, but the non-utilitarian, aesthetic,
emotional and experiential aspects of interactive system use (Forlizzi & Battarbee 2004; Hassenzahl
2013).

Early studies established the importance of the various factors such as fun, enjoyment, beauty and
experiential attributes in determining user satisfaction and perception of interactive systems. However,
the lack of a conceptual model made it difficult to draw reliable conclusions and practical guidelines
regarding the design of interactive systems that would have a positive impact on UX (Hassenzahl
2004). A conceptual model of UX enables researchers and practitioners to empirically examine the
causal structure and relationships among the varied hedonic and utilitarian factors and their impact on
users’ perceived UX quality. It also forms a basis for generating cumulative knowledge regarding
important determinants of subjective perceptions of UX (van Schaik & Ling 2008). Since Hassenzahl
(2003, 2004) first introduced a model of user experience, there have been a large number of studies
that have built upon this model to examine the important factors affecting perceived quality of
interactive systems in a wide range of contexts (e.g., van Schaik & Ling 2008).

However, early research implicitly assumes that determinants of UX quality are invariant across
different age groups. We argue that this assumption warrants empirical examination. In short, age may
be an important factor affecting the relative importance of the antecedents of perceived UX quality.
Indeed, age is an important boundary condition that affects the strength and direction of relationships
between constructs in many behavioural studies (e.g., Morris & Venkatesh 2000; Morris et al. 2005).
Age in particular affects how people experience technologies, due partly to their having been exposed
to different generations of technologies. Prior research has found that both children and the elderly
exhibit different patterns of behaviours and attitudes towards interactive systems compared to young
adults. However, few empirical studies of UX have explicitly incorporated age as an important
variable. Most empirical studies of UX have been conducted of young adults such as college students
or HCI professionals. The lack of empirical studies that explicitly model age as an important variable
is especially problematic for UX research. This is because what constitutes an optimal UX may vary
across different generations. Thus, applying an undifferentiated UX model to derive practical
guidelines for the design of interactive systems for all age groups may result in sub-optimal UX for the
target user population.

The goal of this research is to examine how age affects the relative importance of the determinants of
UX, and thus formulate optimal conceptual models of UX by age group. We adopt the most widely-
adopted UX model in prior research for its simplicity and extensibility (Hassenzahl 2003, 2004). We
examine in particular determinants of mobile phone UX for subjects of varying ages. For the purpose
of this research, we focus on 3 specific age groups — children (between ages 8-12), young adults
(between ages 18-25), and elderly (over 65).

We focus on mobile phone UX in this study for several reasons. First, it is the most commonly used
device across all age groups. While there are many elderly people who have not adopted personal
computers, there are few that do not use mobile phones. The quality of the UX with mobile phones
may vary depending on users’ ages, as aging affects people’s cognitive skills. People of different
generations have been exposed to different experiences and differ with respect to their prior technical



knowledge, which may in turn shape their reactions and subjective perception of their mobile
technology experiences. The different generations vary in their preferences for mobile technologies
and the types of features they regularly use. Despite such differences, there is little research that
empirically examines the differences in determinants of UX quality across different age groups.

Second, mobile phone use is also an ideal context of study because of the dual nature of these
technologies. They at times are instruments to meet utilitarian goals (Helfenstein 2012); at times they
are viewed as means of identity expression by users (Katz & Aakhus 2002). Moreover, mobile and
smartphones are used in diverse contexts and fill a broad range of user needs. This very diversity
renders it difficult to predict the quality of the UX that will be afforded by the same device. Users may
enjoy a positive experience while using the smartphone as a communication device, but a negative
experience when attempting to use the same device for the purpose of scheduling, gaming or searching
for local information. Because of the potential variation in utilitarian and non-utilitarian needs that
may be met by mobile phones, they present an ideal context within which to examine determinants of
UX quality across different age groups.

In summary, we address the following research question: Do determinants of mobile phone UX quality
differ by age group (children, young adults, and elderly)? In order to address this question, we
administered the basic UX model survey to participants in the three different age groups. Our results
indicate that the basic UX model held for the young adult age group. However, the main determinants
of UX quality were different for children and the elderly. In the next section we review Hassenzahl’s
UX model and present our research model. We also present the need to consider age in these models.
We then describe our research method and results. We conclude with theoretical as well as practical
implications of the study results.

2 RESEARCH BACKGROUND

2.1 Basic Conceptual Model of User Experience (UX)

Hassenzahl (Hassenzahl 2001, 2004) presented a process model of the impact of product design
attributes on user experience. According to the model, a product’s objective attributes and features
affect user experiences with the products and shape their perception of their subjective hedonic and
pragmatic qualities. Perceived qualities affect user evaluation of the product’s beauty and goodness,
which in turn influence the users’ emotions (e.g., pleasure, satisfaction) and behavioural tendencies for
increased use of the product (Hassenzahl 2003). In short, users are assumed to construct perceived
product attributes through a combination of the product’s designed objective features (e.g., content,
functionality) and the users’ knowledge and expectations. Hassenzahl’s UX model (Hassenzahl 2001,
2003, 2004) also classifies the attributes that define the product character as either hedonic or
pragmatic. Hedonic attributes relate to users’ identity and expressive needs. Pragmatic attributes relate
to features that enable users to effectively and efficiently fulfil their utilitarian goals. Thus, the UX
model establishes the need to design products to produce experiences that are enjoyable as well as
useful. The pragmatic and hedonic qualities of products are subjective user perceptions, and lead to
overall evaluations of a product’s goodness of beauty. Hassenzahl (2004) found that hedonic qualities
impact beauty, whereas product goodness is determined by both hedonic and pragmatic product
qualities. Furthermore, user experience with the product affected their subsequent evaluation of
pragmatic attributes and product goodness, whereas hedonic attributes and beauty perceptions tended
to remain stable in the face of product experience (Hassenzahl 2004).

The basic model discussed above has formed the basis of much empirical studies of UX of interactive
systems. van Schaik and Ling (2008) for example examined the impact of web design such as screen
design and information organization on user experience with the web sites. Similar to previous studies,
they found that product beauty was primarily determined by product hedonic quality, even for
interactive systems that did not easily allow for identity expression, i.e., for web sites that were not



personal possessions. In the study, product goodness was affected by both hedonic and pragmatic
quality. Moreover, the relationship between pragmatic quality and goodness changed over time with
increased user experience with the web sites.

2.2 Age in Studies of User Experience (UX): An assessment of the literature

In order to investigate the age distribution of participants in prior UX studies, a literature survey was
conducted. A keyword search was conducted using "UX" or "user experience" in the leading HCI
journals (e.g., Behaviour & Information Technology, Computers in Human Behavior, Interacting with
Computers) and conference proceedings. Of the papers returned from these searches, only empirical
studies were retained and those of purely conceptual manuscripts and review papers were dropped
from further assessment.” In total, fifty nine papers were examined for subjects’ age composition.

Among the fifty nine papers, five did not present any demographic information of their study
participants. Among those providing demographic information (54 papers), the vast majority (42
papers) deals with either young adults (e.g., Karapanos et al. 2010) or HCI professionals (e.g., Finstad
2010). Seven studies include participants with a wide range of age (e.g., O'Brien 2010), but none has
specifically examined the impact of age difference in their analysis. Two studies focused on UX issues
with children as subjects (e.g., Joiner et al. 2006), but they did not compare between children and any
other age groups. Finally, three papers explicitly compared different age groups but they were all
focused on the difference of usability between young adults and the elderly (e.g., Kang & Yoon 2008).
In short, few studies have explicitly compared UX issues among different age groups.

2.3 Need for Focus on Age Differences in UX Research

There are several reasons why generational differences are important in research on UX. First,
different generations have experienced different life events that have shaped their general attitudes and
perceptions, resulting in observed differences in specific attitudes and behavioural tendencies
(Williams & Page 2011). In short, experimental differences between groups of subjects of different
ages can be attributed to differences in their lifetime experiences (Alatas et al. 2009). Moreover, as
different generations have been exposed to different generations of technology there will be important
consequences and differences in UX outcomes depending on age (Salkowitz 2008). Hence, in order to
capture the temporal and contextual influences on personal UX (McCarthy & Wright 2004), it is
imperative that user differences be taken into account. This is because the same technology may be
experienced differently by people depending on their situational and individual attributes. We thus
argue that there is an urgent need for research that examines UX for not just young adults, but that
compares UX across different age groups.

Second, the elderly may exhibit differences in important attributes for high quality UX. A recent
interdisciplinary meta-analysis of research older adults’ use of computers found that the elderly differ
in many respects from young adults (Wagner et al. 2010). Morris and Venkatesh (2000) for example
found that subjective norm and perceived behavioural control were more important predictors of
behavioural intentions to use technologies for older employees. Moreover, prior research has also
found that older people experience more difficulties in learning information search skills and higher
levels of computer anxiety (Chua et al. 1999; Czaja & Sharit 1993; Czaja & Sharit 1998). In prior
research, there has been a call for more research that explicitly models the impact of age on
technology related decisions in a wide range of contexts (e.g., Morris & Venkatesh 2000). A number
of recent studies have emerged to compare younger adults’ and the elderly’s use of technologies. In

! Research on user experience is growing rapidly and the search results cannot cover the entire selection of UX related
research. We summarize here the general pattern of age concentration in the empirical research. Due to space limitations we
do not present the full results of subject age composition in the published studies. These results are available upon request.



particular, with advances in mobile technologies, there has been a surge of research that specifically
focused on usability of mobile devices for the elderly population (Arning & Ziefle 2009; Kang &
Yoon 2008; Zhou et al. 2012). Kurniawan (2008) found that many older adults experienced difficulties
in the use of mobile phones. Most studies comparing younger and older adults’ use of mobile
technologies have focused on usability issues. As discussed earlier however, UX is determined not
only by pragmatic qualities of the product such as usability, but also hedonic qualities such as
emotions and enjoyment (Hassenzahl 2004; Tractinsky et al. 2000; van Schaik & Ling 2008).
However, there has been little research that has explicitly examined the difference in UX across young
and older adults.

Third, children represent a unique audience for innovative technologies such as digital libraries and
digital storytelling systems and exhibit different styles of interaction and use with technologies (Druin
2002, 2005; Guha et al. 2005). Early human computer interaction methods and usability testing has
focused on adults, with little validation of their applicability when the users are children (Markopoulos
& Bekker 2003). Peer tutoring has been suggested as one alternative approach for usability testing
when subjects are children (Hoysniemi et al. 2003). Much prior research on children as users as
focused on usability tests of innovative systems and the impact of digital technology for educational
use on learning performance (Bernard et al. 2002; Roschelle et al. 2000). Finally, there has been work
that examines usability issues for children of various technologies such as the QWERTY keyboard
(Read 2007), mouse (Donker & Reitsma 2007a; Donker & Reitsma 2007b), and mobile phone menus
(Ziefle et al. 2006). Collective findings from these studies suggest that children exhibit high levels of
curiosity and playfulness in interacting with new technologies and thus are difficult to study based on
research frameworks that are informed mainly by an adult perspective. These results suggest that
children will exhibit differences in the important attributes and factors that drive their perceived UX
quality and satisfaction. However, there is little research to date that directly compares the UX quality
of children and adults within the same technological context. In the following section, we present our
research model and hypotheses regarding the impact of age on differences in theoretical relationships
among constructs in the basic UX model.

3 RESEARCH MODEL AND HYPOTHESES

There is a growing body of research on the determinants of user experience, with many researchers
calling for the need for a comprehensive research model to integrate these research findings to build
cumulative knowledge (Law & van Schaik 2010; van Schaik & Ling 2008). Similarly, a comparison
of the important determinants of UX with interactive systems across users in different age groups is
meaningful only when based on a common conceptual model of UX determinants. Piecemeal
comparisons of different attributes of the UX by age yield only haphazard conclusions. A model-based
comparison of UX by age will reveal important differences in the most important determinants of UX
across the different age groups, and how this affects final experiential outcomse of interactive system
use. In short, a UX model-based comparison of users of different ages will help uncover the causes of
differences in perceived satisfaction of specific technologies for people of different ages.

Much UX research has built upon and extended Hassenzah’s (2001, 2003, 2004) UX model. This thus
forms the basis for our conceptual model shown in Figure 1. The parsimonious nature of the model
(Law & van Schaik 2010) makes it the ideal model within which to examine the impact of age
differences. According to this model, hedonic quality affects product beauty and goodness, whereas
pragmatic quality affects product goodness alone. Prior research has also found a relationship between
beauty and goodness (Tractinsky et al. 2000). The cognitive evaluations of beauty and goodness will
in turn affect users’ emotions and behaviours. The final outcome of interest for many studies is user
satisfaction. While Hassenzahl (2003, 2004) defined satisfaction to be a simple emotional consequence
of evaluations of goodness and beauty, research in human computer interaction and information
systems has taken a broader perspective regarding user satisfaction. Satisfaction has thus been
examined as the final outcome of interest in determining information systems success in a large body



of work on technology acceptance and continued use (e.g., Bhattacherjee 2001; Hong et al. 2006;
Wixom & Todd 2005). We therefore examine the impact of product appraisal of beauty and goodness
on user satisfaction in our basic UX model. These relationships are depicted in our basic UX model as
shown in Figure 1.

Consequences of
Appraisal

/X// ek

Perceived Quality Evaluation

Hedonic
Attribute

Pragmatic
Attribute

Goodness

Figure 1. UX Model (Adapted from Hassenzahl 2003)

The focus of our research is whether age affects the overall relationships among the major constructs
in the basic UX model in Figure 1. In short, our goal is to examine whether there is heterogeneity in
the strength of the predictive relationships in determining overall satisfaction with the mobile UX.
Thus, our comparison is between individuals of different age groups — children, young adults and
elderly. We thus formlate our hypotheses as null hypotheses for each of the theoretical relationships in
our model, based on our earlier discussion of the important role that age plays in user experience.

H1o: The influence of hedonic quality on beauty is the same across children, young adults and the
elderly.

H2,: The influence of hedonic quality on goodness is the same for children, young adults and the
elderly.

H3,: The influence of pragmatic quality on goodness is the same for children, young adults and the
elderly.

H4,: The influence of beauty on goodness is the same for children, young adults and the elderly.
H5: The influence of beauty on satisfaction is the same for children, young adults and the elderly.

H6,: The influence of goodness on satisfaction is the same for children, young adults and the elderly.

4 RESEARCH METHODS

4.1 Pre-Test of Survey Items

In order to derive a set of measures of UX elements and outcome measures of mobile phone use that
could be administered in common across different age groups, we adapted measures from prior UX
research (e.g., Hassenzahl 2004; van Schaik & Ling 2008). We conducted a pretest of the measures on
a group of elementary students, a group of university students and students from a school of
continuing education for older adults.? Based on factor analysis results we derived a set of 3 items for

2 A detailed description and results are available upon request.



hedonic quality, 3 items for pragmatic quality, 3 items to measure user satisfaction, 1 item for beauty
and 1 item to measure goodness. These items met reliabiliy and validity criteria for all 3 age groups.
The final survey administered to subjects is presented in the Appendix.

4.2 Main Survey Study

421 Participants

We sampled participants from three different age groups of mobile phone users — 221 children (ages 8-
12), 220 young adults (ages 18-25), and 201 older adults (over 65). This age grouping mirrors
generational studies that distinguish between baby boomers and millennials and generation Z
(Salkowitz 2008). The demographics of survey participants are shown in Table 1. Our total sample is
gender-balanced across the three age groups (38%, 32% and 43% of respondents are female in the
three groups of children, young and older adults respectively). Although we found no difference across
gender, we attempted to minimize any confounding effect of gender by keeping a balanced sample.

Age Group Gender N Average Age (SD)
Children Male 86 11.03 (0.79)
Female 135 11.00 (0.81)
TOTAL 221 11.01 (0.80)
Young Adults Male 94 22.70 (1.68)
Female 126 21.23 (1.77)
TOTAL 220 22.15 (1.76)
Older Adults Male 88 71.50 (6.81)
Female 113 70.97 (6.10)
TOTAL 201 71.20 (6.41)
Table 1. Demographic Profile of Survey Participants

422 Procedures

In order to maintain consistency of survey procedures across the three different age groups, we
conduted the survey offline for all three groups because of difficulties in online survey administration
for children and the elderly. This is because online and offline survey results may differ (Faas &
Schoen 2006). Also, to maintain a comfortable environment for survey administration we administered
the surveys in the classrooms of elementary school, undergraduate college, and lifelong continuing
education for children, young adults and the elderly respectively. We constructed a survey
adminstration script which was followed at each site in order to maintain consistent instructions and to
minimize potential confounding effects from differences in survey administration procedures. We first
explained the purpose of the study, and requested that they respond to the short survey on their mobile
phone usage experiences. The entire procedure lasted less than 15 minutes, and all subjects were
compensated with the equivalent of 5 US dollars.

5 RESULTS

5.1 Measurement Validity and Reliability

To assess measurement scale validity, confirmatory factor analysis (CFA) was conducted on the
measurement model using LISREL 8.80. In this study, the fit of the measurement model was assessed
in terms of three indices: CFI (> 0.90), NNFI (> 0.90), and RMSEA (< 0.80), which are known to be



less sensitive to sample size, but faithfully reflect the parsimoniousness of the model (Hair Jr. et al.
1998). As seen in Table 2, the fit indices were well above the acceptable thresholds for all three groups.

Age Group N CFl NNFI RMSEA
Children 221 0.995 0.992 0.041
Young Adults 220 0.989 0.983 0.051
Elderly 201 0.991 0.986 0.041
Table 2. Measurement Model: Goodness-of-Fit

In addition to the model fit, we checked the convergent validity, reliability, and discriminant validity
of the item scales. First, to check for convergent validity we examined whether item factor loadings
were significant and exceeded 0.70 (Bagozzi & Yi 1988). As illustrated in Table 3, standardized factor
loadings for all scale items in the measurement model were significant (p < .001) and exceeded the
minimum loading criterion of 0.70, except one item of Pragmatic Quality (PRA1 = 0.611). However,
since it was close to 0.70 and was marginally significant, we retained the item. Second, we assessed
item composite reliability (> 0.70) and AVE (Average Variance Extracted > 0.50). As seen in Table 3,
composite reliabilities and AVEs for all constructs exceeded the recommended thresholds (Hair Jr. et
al. 1998).

Construct  Item Children (N = 221) Young Adults (N = 220) Elderly (N =201)

FL CR AVE FL CR AVE FL CR AVE

Pragmatic =~ PRAL 0.611 0.766 0.526 0.863 0.870 0.619 0.783 0.870 0.692

Quality PRA2 0.846 0.831 0.896
PRA3 0.700 0.798 0.809
Hedonic HED1 0.877 0.883 0.717 0.879 0.907 0.764  0.784  0.836 0.630
Quality HED2 0.882 0.858 0.811
HED3 0.777 0.885 0.788
Beauty BEAU1 0.990  0.980 0.980 0.985 0.970 0970 0984  0.960 0.960

Goodness  GOOD1  0.988 0.976 0.976 0.979 0.958 0.958 0.982 0.960 0.960

Satisfaction SAT1 0.885 0.869 0.692 0.930 0.882 0.716 0.870 0.856 0.667

SAT2 0.919 0.872 0.859
SAT3 0.670 0.723 0.710
Table 3. Convergent Validity and Reliability

Third, Fornell and Larcker’s (1981) test was conducted to assess the discriminant validity of
constructs. This test requires that the AVE for each construct be greater than the squared correlation
between the construct and other constructs in the model (Gefen 2003). Table 4 shows the correlation
matrix, with the correlations among the constructs and the square root of AVE on the diagonal. The
five diagonal elements are all larger than their corresponding correlation coefficients, which indicate
that the metrics have reasonable discriminant validity.

The extent of common method bias was assessed as follows. First, Harman’s single-factor test was
conducted, including all items in a principal components factor analysis (Podsakoff et al. 2003). When
one general factor dominates the covariance among measures, it is said that there is common method
bias. There was more than one factor with eigenvalues over one, and no single factor explained all the
variance in any of the groups: the factor with the greatest eigenvalue accounted for 46.17% of the
variance of children data, 36.14% of young adult data, and 39.61% of older adult group data). Our data




thus do not suffer from serious common method bias. Second, we created a common method factor
and added it to the measurement model to assess the effects of an unmeasured latent method factor
(Podsakoff et al. 2003). In our analysis, the factor loadings of each theoretical construct remained
significant despite the inclusion of a common method factor, which further indicates the low chance of
common method bias. Thus, we find that common method bias do not pose a significant problem for
this study.

PRA HED BEAU GOOD SAT
PRA Children: 0.725
Young: 0.831
Elderly: 0.832
HED 0.394 0.847
-0.309 0.874
0.357 0.793
BEAU 0.237 0.784 0.990
-0.033 0.534 0.985
0.283 0.711 0.980
GOOD 0.335 0.703 0.726 0.988
0.126 0.517 0.492 0.979
0.273 0.696 0.634 0.980
SAT 0.407 0.747 0.641 0.618 0.832
0.244 0.488 0.468 0.639 0.846
0.329 0.513 0.435 0.485 0.817
Table 4. Discriminant Validity
5.2 Structural Model Results

We tested our research model separately or each age group (children, young adults, and elderly), using
structural equation modelling (SEM) techniques with LISREL 8.80. The results shown in Table 5
indicated that the indices of the structural model fit for our model were well above acceptable
thresholds (CFI > 0.90, NNFI > 0.90, RMSEA < 0.80) for all three groups. We present a more detailed
discussion of model test results in the subsequent sections.

Age Group N CFl NNFI RMSEA
Children 221 0.981 0.973 0.075
Young Adults 220 0.976 0.966 0.073
Elderly 201 0.989 0.985 0.049
Table 5. Structural Model: Goodness-of-Fit

5.2.1 Structural Model Test: Young Adults

Results on structural model testing for the Young Adults group are shown in Figure 2 below. All path
coefficients of the causal links were significant, most of them at p<0.001, with only one path at p<0.01
(the path from beauty to satisfaction), which implies that the basic UX model faithfully explain the
causal relationships among the five UX variables for young adults.

5.2.2 Structural Model Test: Children

Results on structural model testing for the children group are shown in Figure 3 below. The path from
pragmatic attribute to goodness was insignificant contrary to what was expected. This implies that




usability does not matter much for children when they evaluate the goodness of their mobile phone.
All other path coefficients were significant.

Hedonic
Attribute A
= Satisfaction

Pragmatic
Attribute
{Fp< A5, p< 01, p< 001}
# (39) = 83.91, CFI = 0.976, NNFI = 0.965, RMSEA = 0073

Figure 2. UX Model Results: Young Adults

SatisTaction

Pragmatic
Attribute

(p = 08, *4p < AL, *4p< L)
CF] = (9588, MNFT = 80973, RRISEA = 078

Figure 3. UX Model Results: Children
5.2.3 Structural Model Test: Older Adults

Results of testing the structural UX model for the elderly group are shown in Figure 4 below. Similar
to the children group, the path from pragmatic attribute to goodness was insignificant. This implies
that usability did not play a substantial role for older adults’ evaluations of their mobile phones’
goodness, which is quite contrary to common belief that elderly people are the most sensitive to
usability.

Iedonic
Attribute

Satisfaction

Pragmatic
Attribute

(e =05, 2 < AM, " < L)
CFIL=0.95%, NNFI = (L9585 ERISEA = 0042

Figure 4. UX Model Results: Older Adults



In summary, children, young adults and the elderly exhibit differences in the important antecedents of
UX quality and satisfaction. The results of the separate sample analysis for the respective age groups
demonstrate that the model is valid for young adults. However, for children and the elderly the path
from pragmatic quality to goodness was insignificant in the basic UX model. We next conducted a
multi-group analysis to assess whether the differences in the relationships for the different age groups
were significant.

5.3 Multi-Group Comparison of the UX Model (Test of Null Hypotheses of No Difference)

We conducted a multi-group analysis to examine whether there are statistically significant differences
in the strength of the relationships between the UX model constructs for the various groups. We thus
were able to conduct a pairwise comparison (children vs. young adults, young adults vs. elderly, and
children vs. elderly) of the unstandardized path coefficients of the structural UX model for each age

group.

The results indicate that there is no significant difference in the relationship between goodness and
satisfaction across age. As shown in Table 6 however, there are significant differences in the strength
of the relationship between other constructs. Hedonic quality had a statistically significant weaker
effect on beauty for young adults (0.49***) compared to children (0.89***) and the elderly (0.88***).
This implies that young adults are less influenced by hedonic quality than children and the elderly
when forming perceptions of beauty. The elderly (0.59***) were also significantly more likely to be
influenced by hedonic quality when forming evaluations of the goodness of mobile phones than
children (0.30**). Perceived hedonic attributes were thus more important for older adults’ evaluations
of product goodness. Second, as we saw in our independent sample analyses of the basic UX structural
model there were significant differences in the strength of the relationship between pragmatic quality
and evaluation of the goodness of mobile phones. In the independent sample analysis there was a
significant positive impact of pragmatic quality on goodness for only young adults (0.28***), with the
relationship being insignificant for both children and the elderly. Multi-group analysis for pairwise
group comparisons revealed that there was this difference was significant only between young adults
and the elderly. In short, the elderly are more sensitive to and place more importance on pragmatic
quality in evaluating mobile phone goodness compared to young adults.

Path Significant difference (unstandardized path coefficient) No Difference
HED - BEAU Young adults (0.53***) < Elderly (0.88***)

Children (0.89***)
HED - GOOD Children (0.30**) < Elderly (0.59**) Young adults (0.48**%*)
PRA > GOOD Elderly people (0.02) < Young adults (0.28***) Children (0.20)
BEAU -> GOOD Young adults (0.26***) < Children (0.43**%*) Elderly people (0.27**)
BEAU > SAT Young adults (0.20**) < Children (0.42***) Elderly people (0.22**)
GOOD - SAT Children (0.35**%*);

Elderly people (0.37**);
Young adults (0.54**%*)

Table 6. Multi-Group Analysis: Comparison of Path Coefficients (Children, Young adults,
Elderly)

Finally, there was a significant difference between children and young adults with respect to the
impact of beauty on both goodness (children 0.43*** vs. young adults 0.22***) and satisfaction
(children 0.42*** vs. young adults 0.18**). For children, compared to young adults, beauty was a
consistently strong and important predictor of evaluations of mobile technology goodness and
satisfaction with the technology. In summary, we statistically tested for and found significant



differences in the 5 paths across the different age groups. Overall, the role of hedonic quality on
product evaluation was most important for the elderly; young adults were most influenced by
pragmatic quality, and children placed the most importance on beauty in evaluating satisfaction. In
short, we rejected the null hypotheses of no difference in the path coefficients across the three age
groups for hypotheses 1 through 5, but not for hypothesis 6.

6 CONCLUSION AND DISCUSSION

In this study we empirically tested a model of mobile phone user experience for children, young adults
and the elderly, in order to examine whether there were significnat differences in the important
determinants of UX quality and satisfaction. We found that there were important differences in UX
evaluation depending on age. First, for children and the elderly, pragmatic product attributes had no
significant impact on product goodness evaluations. On the other hand, hedonic quality was a more
important determinant of goodness, with the path being significantly greater than for young adults.
This is counter to prior research results that stress that functional usability is especially critical for the
design of products for users such as the elderly and children who are less cognitively skilled. This
seemingly contradictory finding may be due to the following reasons. First, young adults may be more
sensitive to usability and practical functionality of mobile phones. Young adults with more extensive
technology experience are better equipped to evaluate functional quality of mobile phones in intricate
detail. Children and the elderly on the other hand may have fewer expectations regarding the utilitarian
functionality of mobile phones, and hence be more influenced by the aesthetic and fun factors of these
technologies. Second, children and the elderly may only make use of simpler functions. For example,
for young adults who make active use of the diverse features such as schedulers, memos, traffic
information, and information search, usability of the phone to ensure ease of use may be critical.
However, for children and the elderly who make use of a limited range of features, such usability
issues may not be as important. Finally, because mobile phones are mostly equipped with features that
cater to the younger adult group, children and the elderly may be less satisfied from a functional
usability perspective.

More specifically, there were important group differences in the impact of hedonic quality, pragmatic
quality and beauty on evaluations of product goodness. The effects of hedonic quality, pragmatic
quality and beauty on evaluations of goodness was strongest for the elderly (0.59**), young adults
(0.28***), and children (0.43***) respectively. It is interesting that there are such differences in the
relative importance of factors determining mobile UX quality and hence satisfaction. We discussed the
possible reasons for the relative importance of pragmatic quality for younger adults above. One reason
hedonic quality is relatively more important for the elderly may be that as people age their motivation
and need to preserve a positive self-image may become stronger. Hence, they may prefer mobile
phones that satisfy their need to preserve a positive and unique self-identity and enabling them to
express themselves, rather than those that provide extra utilitarian functions. In short, the mere
possession of the latest generation of mobile phones may result in more positive UX due to the
hedonic expressive satisfaction they confer. Children on the other hand placed greater importance on
beauty in evaluating their mobile UX and satisfaction. Children typically engaged in various methods
of decorating and improving the exterior of their mobile phones through stickers and cases for
example. In short, they had a strong need to express their identity through their mobile phones.

Our study has several limitations. First, we did not formulate specific hypotheses regarding the
specific differences between the different age groups. This is because there is a lack of prior empirical
research and theories that would enable us to make such theory-driven hypotheses. Our paper took a
first step in establishing the presence of age differences in UX determinants. Future research should
take a step further in formulating specific age-related hypotheses and empirically testing these with
different technologies. Second, our research focused on mobile phone UX. While mobile phones are
used by people of all ages and gender, they may be particularly liable to age-related differences in the
determinants of UX quality. Hence, we cannot reliably conclude that the observed differences in



mobile UX determinants will hold for the UX of other interactive systems. This may be further
compounded by the fact that different age groups may use different generations of mobile phone
technologies that result in differences in the important factors for user experience. Future research
should examine the generational differences of UX determinants for a more diverse range of
interactive systems and technologies. Fourth, we sampled our subjects of all 3 age groups from various
educational institutions — elementary schools, colleges and continuing education institutes. The nature
of this sample may limit the generalizability of our findings. Future research should attempt to extend
the research to examine subjects in a wider range of age groups and more diverse occupations. Finally,
we did not control for other factors that may potentially result in differences in perceived UX, that
may be related to age — such as, physical characteristics and technology experience. Future research
may build on prior research (e.g., Arhippainen & Tahti 2003) that control for these factors in addition
to age to examine the impact of age on determinants of UX.

In spite of these limitations, our research has important theoretical implications. First, our study is the
first to empirically examine the impact of age on important determinants of UX quality. Prior research
examined differences between the elderly and young adults in usability issues, but our study represents
a more systematic test of the different mechanisms through which users of different ages assess UX
quality and satisfaction. Second, post-hoc analyses revealed that the basic UX model that has been the
basis of much prior UX research demonstrated a good fit with the empirically-determined best-fitting
model for younger adults, but not for children and the elderly.® These results indicate that there may be
inherent biases towards young adults in the existing UX research.

Practically, our research results indicate that designers of technologies should take note of the age of
the target user group deciding the important UX antecedents they will focus on. While young adults of
mobile phones place equal importance on both pragmatic and hedonic qualities, children and the
elderly focus on hedonic qualities. In conclusion, we found that age really matters in user experience
for mobile phones. Elderly and children's user experience is quite different from young adults for
whom the vast majority of past research has been conducted. This study indicates that customized UX
models that best fit the characteristics of elderly and children are needed to provide better quality
experience to the elderly and children, who are becoming more important users of information
technology in the future.

Appendix

The survey consisted of 8 pairs of polar adjective items that described users’ experiences with their
mobile phones, to fill in the statement “My mobile phone is ( ).” Users were asked
to indicate on a 7-point semantic differential scale which of the paired adjectives best described their
user experience. ltem pairs were: 1) complicated — simple; 2) confusing — clear; 3) unruly —
manageable; 4) lame — exciting; 5) standard — creative; 6) typical — original; 7) bad — good; 8) ugly —
beautiful. The scales were anchored on a 7 point scale as “extremely (1) — neutral (4) — extremely (7)”.

Three additional items measured general user satisfaction with their mobile phone on a 7 point Likert
scale. The items were as follows: 1) "All things considered, | am satisfied with my current mobile
phone”, 2) "If I could do it again, I’d buy my current mobile phone”, 3) "My choie to purchase my
current mobile phone was a wise one.”

% We were not able to report these post hoc analysis results due to space limitations. These are available upon request.



References

Alatas, V., Cameron, L., Chaudhuri, A., Erkal, N., and Gangadharan, L. (2009). Subject pool effects in
a corruption experiment: A comparison of Indonesian public servants and Indonesian students.
Experimental Economics, 12 (1), 113-132.

Arhippainen, L., and Téhti, M. (2003). Empirical evaluation of user experience in two adaptive mobile
application prototypes. In Proceedings of the 2nd International Conference on Mobile and
Ubiquitous Multimedia.

Arning, K. and Ziefle, M. (2009). Effects of age, cognitive, and personal factors on PDA menu
navigation performance. Behaviour & Information Technology, 28 (3), 251-268.

Bagozzi, R.P. and Yi, Y. (1988). On the Evaluation of Structural Equation Models. J Acad Market Sci,
16 (1), 74-94.

Bernard, M.L., Chaparro, B.S., Mills, M.M., and Halcomb, C.G. (2002). Examining children's reading
performance and preference for different computer-displayed text. Behaviour & Information
Technology, 21 (2), 87-96.

Bhattacherjee, A. (2001). Understanding information systems continuance: An expectation-
confirmation model. MIS Quarterly, 25 (3), 351-370.

Chua, S.L., Chen, D.-T., and Wong, A.F.L. (1999). Computer anxiety and its correlates: A meta-
analysis. Computers in Human Behavior, 15 (5), 609-623.

Czaja, S.J. and Sharit, J. (1993). Age-Differences in the Performance of Computer-Based Work.
Psychol Aging, 8 (1), 59-67.

Czaja, S.J. and Sharit, J. (1998). Age differences in attitudes toward computers. Journal of
Gerontology, 53 (5), 329-340.

Donker, A. and Reitsma, P. (2007a). Aiming and clicking in young children's use of the computer
mouse. Computers in Human Behavior, 23 (6), 2863-2874.

Donker, A. and Reitsma, P. (2007b). Drag-and-drop errors in young children's use of the mouse.
Interacting with Computers, 19 (2), 257-266.

Druin, A. (2002). The role of children in the design of new technology. Behaviour & Information
Technology, 21 (1), 1-25.

Druin, A. (2005). What children can teach us: Developing digital libraries for children with children.
The Library Quarterly, 75 (1), 20-41.

Faas, T. and Schoen, H. (2006). Putting a questionnaire on the web is not enough: A comparison of
online and offline surveys conducted in the context of the German Federal Election 2002. Journal
of Official Statistics, 22 (2), 177-190.

Finstad, K. (2010). The usability metric for user experience. Interacting with Computers, 22 (5), 323-
327.

Forlizzi, J. and Battarbee, K. (2004). Understanding experience in interactive systems. In Proceedings
of DIS04: Designing Interactive Systems: Processes, Practices, Methods, & Techniques, p. 261-268.

Fornell, C. and Larcker, D.F. (1981). Evaluating structural equation models with unobservable
variables and measurement error. Journal of Marketing Research, 18 (1), 39-50.

Gefen, D. (2003). Assessing Unidimensionality through LISREL: An Explanation and Example.
Communications of the Association for Information Systems, 12, 23-47.

Guha, M.L., Druin, A., Chipman, G., Fails, J.A., Simms, S., and Farber, A. (2005). Working with
young children as technology design partners. Communications of the ACM, 48 (1), 39-42.

Hair Jr., J.F., Anderson, R.E., Tatham, R.L., and Black, W.C. (1998). Multivariate Data Analysis, 5th
ed. Prentice Hall, Upper Saddle River, NJ.

Hassenzahl, M. (2001). The effect of perceived hedonic quality on product appealingness.
International Journal of Human-Computer Interaction, 13 (4), 481-499.

Hassenzahl, M. (2003). The thing and I: Understanding the relationship between user and product. In
Funology: From Usability to Enjoyment (M.A. Blythe, K. Overbeeke, A.F. Monk, P.C. Wright,
Eds). Kluwer Academic Publishers, Dordrecht, p. 31-42.



Hassenzahl, M. (2004). The interplay of beauty, goodness, and usability in interactive products.
Human-Computer Interaction, 19 (4), 319-349.

Hassenzahl, M. (2013). User experience and experience design. In The Encyclopedia of Human-
Computer Interaction (M. Soegaard, R.F. Dam, Eds), 2nd edition. The Interaction Design
Foundation, Aarhus, Denmark.

Hassenzahl, M. and Tractinsky, N. (2006). User experience: A research agenda. Behaviour &
Information Technology, 25 (2), 91-97.

Helfenstein, S. (2012). Increasingly emotional design for growingly pragmatic users? A report from
Finland. Behaviour & Information Technology, 31 (2), 185-204.

Hong, S., Thong, J.Y.L., and Tam, K.Y. (2006). Understanding continued information technology
usage behavior: A comparison of three models in the context of mobile internet. Decision Support
Systems, 42 (3), 18109.

Hoysniemi, J., Hamalainen, P., and Turkki, L. (2003). Using peer tutoring in evaluating the usability
of a physically interactigve computer game with children. Interacting with Computers, 15 (2), 203-
225.

Joiner, R., Nethercott, J., Hull, R., and Reid, J. (2006). Designing educational experiences using
ubiquitous technology. Computers in Human Behavior, 22 (1), 67-76.

Kang, N.E. and Yoon, W.C. (2008). Age- and experience-related user behavior differences in the use
of complicated electronic devices. International Journal of Human-Computer Studies, 66 (6), 425-
437.

Karapanos, E., Zimmerman, J., Forlizzi, J., and Martens, J.-B. (2010). Measuring the dynamics of
remembered experience over time. Interacting with Computers, 22 (5), 328-335.

Katz, J.E. and Aakhus, M., Eds. (2002). Perpetual Contact: Mobile Communication, Private Talk,
Public Performance ed. Cambridge University Press.

Kurniawan, S. (2008). Older people and mobile phones: A multi-method investigation. International
Journal of Human-Computer Studies, 66 (12), 889-901.

Law, E.L.-C., Roto, V., Hassenzahl, M., Vermeeren, A.P.0.S., and Kort, J. (2009). Understanding,
scoping and defining user experience: A survey approach. In Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems (CHI 2009), p. 719-728, ACM, Boston, MA,
USA.

Law, E.L.-C. and van Schaik, P. (2010). Modelling user experience: An agenda for research and
practice. Interacting with Computers, 22 (5), 313-322.

Markopoulos, P. and Bekker, M. (2003). On the assessment of usability testing methods for children.
Interacting with Computers, 15 (2), 227-243.

McCarthy, J. and Wright, P. (2004). Technology as Experience MIT Press, Cambridge, MA.

Morris, M.G. and Venkatesh, V. (2000). Age differences in technology adoption decisions:
Implications for a changing work force. Personnel Psychology, 53 (2), 375-403.

Morris, M.G., Venkatesh, V., and Ackerman, P.L. (2005). Gender and age differences in employee
decisions about new technology: An extension to the theory of planned behavior. leee Transactions
on Engineering Management, 52 (1), 69-84.

O'Brien, H.L. (2010). The influence of hedonic and utilitarian motivations on user engagement: The
case of online shopping experiences. Interacting with Computers, 22 (5), 344-352.

Podsakoff, P.M., MacKenzie, S.B., Lee, J.Y., and Podsakoff, N.P. (2003). Common method biases in
behavioral research: A critical review of the literature and recommended remedies. J Appl Psychol,
88 (5), 879-903.

Read, J.C. (2007). A study of the usability of handwriting recognition for text entry by children.
Interacting with Computers, 19 (1), 57-69.

Roschelle, J.M., Pea, R.D., Hoadley, C.M., Gordin, D.N., and Means, B.M. (2000). Changing how and
what children learn in school with computer-based technologies. The Future of Children, 10 (2),
76-101.

Salkowitz, R. (2008). Generation Blend: Managing across the technology age gap. John Wiley & Sons,
Inc., Hoboken, NJ.



Tractinsky, N., Katz, A.S., and Ikar, D. (2000). What is beautiful is usable. Interacting with Computers,
13 (2), 127-145.

van Schaik, P. and Ling, J. (2008). Modelling user experience with web sites: Usability, hedonic value,
beauty and goodness. Interacting with Computers, 20 (3), 419-432.

Wagner, N., Hassanein, K., and Head, M. (2010). Computer use by older adults: A multi-disciplinary
review. Computers in Human Behavior, 26 (5), 870-882.

Williams, K. and Page, R. (2011). Marketing to the generations. Journal of Behavioral Studies in
Business, 3 (April), http://www.aabri.com/manuscripts/10575.pdf.

Wixom, B.H. and Todd, P.A. (2005). A Theoretical Integration of User Satisfaction and Technology
Acceptance. Information Systems Research, 16 (1), 85-102.

Zhou, J., Rau, P.-L.P., and Salvendy, G. (2012). Use and design of handheld computers for older
adults: A review and appraisal. International Journal of Human-Computer Interaction, 28 (12), 799-
826.

Ziefle, M., Bay, S., and Schwade, A. (2006). On keys' meanings and modes: The impact of different
key solutions on children's efficiency using a mobile phone. Behaviour & Information Technology,
25 (5), 413-431.



	Association for Information Systems
	AIS Electronic Library (AISeL)
	6-18-2013

	Does Age Matter in Mobile User Experience? Impact of Age on Relative Importance of Antecedents of Mobile User Experience
	Jihyun Kim
	Jinwoo Kim
	Jae Yun Moon
	Recommended Citation


	Microsoft Word - UX-KKM-2013.doc

