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ABSTRACT

This study attempted to explore how pragmatic and hedonic values are influenced by the level of
technology and what particular functions have to be considered in the context of smart technology-
driven design in terms of Pragmatic Value (PV) and Hedonic Value (HV). An on-line questionnaire
survey was developed to answer the research questions. A total of 104 respondents participated in the
survey. As target product for the study, analog watch and smart watch were selected as representative
of low and high technology respectively. Semantic Differentials on PV and HV were used and expected
functions were investigated via an open question. The results indicate that there are some differences
between analog and smart watches in terms of PV and HV. Regarding expected functions, significant
differences were identified in the study. The findings from the study could provide a better
understanding of the relationship between PV and HV in terms of level of technology. If it is considered
in product development process, it may contribute to an increase of user satisfaction with smart-
technology based product and service.
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1 BACKGROUND

In new product development process, design practitioners try to find an ideal combination of product*
attributes such as appearance, functionality, usability, and meaningful experience based upon a
understanding of user and context (Hassenzahl, 2018; Candi, 2007; Norman, 2004). At the same time,
product semantic in terms of user expectation is also considered.

Considering consumers purchase goods and services and use them for two basic reasons: hedonic
gratification and instrumental reasons, product semantic can be explained with hedonic and pragmatic
values. Pragmatic value (hereinafter ‘PV’) refers to the functional, instrumental, and practical benefits,
whereas hedonic value (hereinafter ‘HV’) involves aesthetic, experiential, and emotional benefits
resulting in fun, pleasure and excitement (Chitturi et al., 2008; Dhar & Wertenbroch, 2000). For
instance, if a Bluetooth speaker has good sound quality, it makes the user happy because of the sound
quality, which means pragmatic value. If the form of the speaker is beautiful, it also makes the user
aesthetically-pleasing, which refers to hedonic value.

Although PV has been emphasized as the fundamental purpose of designed products, HV has been also
seen as one of the factors affecting the user experience as much as PV (Hassenzahl, 2018;
Saariluomaand and Jokinen, 2014; Karapanos et al., 2009). Hassenzahl (2004) claimed that HV is a
means to better understand how technology-related functions are experienced. According to Berry et al.
(2002), both PV and HV contribute to creating positive user experience with product. A judgment of user
experience is made based upon the analysis of PV and HV with a product (Sandstrom et al., 2008;
Prahalad and Ramaswamy, 2000). After all, a judgment whether or not a product is satisfactory is much
dependent upon experience derived from both PV and HV (Sweeney and Soutar, 2001; Holbrook and
Hirschman, 1982).

While PV and HV of a product influence user experience, the criteria of judging the values are based
on user expectations. This means user expectations have to be identified in order to figure out
anticipated PV and HV (Chitturi et al., 2008; 2007; Higgins, 2001; Dhar and Wertenbroch, 2000). For
instance, users tend to put an emphasis on PV under their functional expectations to be fulfilled
(Chitturi et al., 2007; Higgins, 2001), which has an association with efficient and effective usage
(Sandstrom et al., 2008). Likewise, HV is emphasized under their emotional expectations (aesthetic
and fun) to be fulfilled for a certain product.

Since technologies are increasingly advanced, product attributes are often pre-determined by
technology. In particular, a number of existing functions in products have converted to smart functions
(e.g., better home energy management, improved security, healthcare service, etc.). Given the rapid of
growth in technology, smart functions are more and more embedded in product for which users do not
need to conduct any further work (Parasuraman, 2000). One of the good examples that can explain this
phenomenon is smart watch. Smart watch has been developed by integrating smart technologies into
an analog watch (Krey et al., 2016). A rich set of smart functions have resulted in an increase of the
use of smart watches (Hong et al., 2017), allowing us to check current time as well as to listen to
music while workout (Krey et al., 2016). Consequently, it is expected that adoption of smart
technologies in product will more and more happen. However, smart technologies have not yet been
widely adopted by users despite their availability and the benefits they can offer (Coskun et al., 2017).

As a result, it does not seem easy to keep up with all the technological trends in this increasingly
technological world. Interestingly, adopting smart technology in a product is related to user
expectations in terms of PV and HV. According to Pamir (2010), people have pragmatic and hedonic
expectations from products with adoption of technologies depending on smartness dimensions.
According to Candi (2007) functional improvement with smart technology is required to meet users’
expectations. In other words, without sufficient consideration about functionality with smart
technology, it would be hard to guarantee positive user experiences in the fast-moving trend. In

! The concept of product in the study refers to product, service or product-service combination.
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addition, too many or few functions in a product and service are not necessarily the only cause of
dissatisfactory user experience. However, it is certainly a contributory factor to negative user
experience (Hassenzahl, 2018). Users are likely to feel satisfaction if user expectation concerning
functionality exceeds. If not, there are occasions to evoke high arousal feeling of anger (Chitturi et al.,
2007; Roseman, 1991; Smith and Lazarus, 1990). Thus, it is for sure that functional considerations
have much to do with user expectation in a product and service. In particular, HV is a means to better
understand how technology-related functions are experienced (Hassenzahl, 2004).

Nevertheless, little research has been conducted on product semantic from the perspective of user’s
expectation according to the adoption of smart technologies. Under the circumstance of increased
applications of smart technology in products, latent semantic analysis with regard to PV and HV needs
to be examined. Therefore, the study aims to investigate 1) how product semantic (PV and HV) is
influenced by the extent to which smartness of technology is applied to a product and 2) what particular
functions have to be considered in the context of smart technology-driven design in terms of PV and HV.
This study may provide a meaningful approach for designers to resolve how to fulfill user expectations
and at the same time increase user satisfaction in the era of smart technology world.

2 METHOD

An on-line questionnaire survey was conducted in order to explore how product semantic and user
expectations vary in terms of level of technology. For the study, analog watch and smart watch were
selected as target products, which are characterized by low and high technology respectively. It was
because both types of watch are popularly used and they are ultimately opposed and clearly
distinguished in terms of level of technology.

2.1 Participants

A total of 104 respondents was recruited to the on-line questionnaire survey through an on-line
recruitment agency. The respondents consisted of 52 males and 52 females. Their ages ranged from 21
and 59 years old (M =38, SD =10.03). The respondents consisted of two groups according to their
experience with smart watch: one group (26 males and 26 females) had no experience with smart
phone but more than one-year experience with analog watch, and the other group had more than one-year
hands-on experience with smart watch. Each group of respondents reported that they had been fully aware
of and familiar with functions of either analog or smart watch through their hands-on experience.

2.2 Questionnaire

A questionnaire was developed to identify product semantic about analog watch and smart watch and
also to figure out the expectations of the respondents in terms of function.

In order to measure product semantic of smart and analog watches, 24 pairs of adjectives with five-
point scales were adopted from previous studies (Batra and Ahtola, 1991; Crowley et al., 1992; Voss
et al., 2003) (see Table 1). An open question was used to figure out what functions need to be added
for analog watch and removed for smart watch based on the respondents’ expectations.

Table 1. The Sematic Differentials (SD) Scales for measuring PV and HV

PV HV
‘Harmful-  ‘Worthless- ‘Impractical- ‘Awful-Nice’ ‘Unpleasant- ‘Annoying-
Beneficial’ Valuable’ Practical’ ‘Sad-Happy’ Pleasant’ Pleasing’
‘Useless-  ‘Ineffective-  ‘Unnecessary- | ‘Disagreeable- ‘Not fun- ‘Not thrilling-
Useful’ Effective’ Necessary’ Agreeable’ Fun’ Thrilling’
‘Foolish- ‘Unhelpful- ‘Chaotic- ‘Boring- ‘Dull- ‘Unenjoyable-
Wise’ Helpful’ Ordered’ Interesting’ Exciting’ Enjoyable’
‘Not ‘Insane- ‘Aggravating- ‘Ugly- ‘Not delightful-
functional- Sane’ Soothing’ Beautiful’ Delightful’
Functional’
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2.3 Procedure

The respondents were invited to the on-line survey by clicking a link sent in the invitation email. They
were instructed to fill out the questionnaire step by step. The questionnaire started with questions
asking about their demographic backgrounds such as gender and age. Then, pictograms representing
analog and smart watch respectively were provided with the questions about semantic difference (SD).
At the end of the question on SD, the open question was asked allowing to give multiple responses.
This question inquired about functions they ideally expect from analog and smart watch respectively:
for the analog watch group, the question was only about functions they wished to add/remove for
analog watch, and for the smart watch group it was only for smart watch. After all the questions were
answered, they could move to the next section. The answers given by participants were automatically
saved to a database on the Internet.

2.4 Data analysis

The data collected from participants were statistically analyzed using SPSS 22. Firstly, ANOVA was
used to compare a mean difference of semantic differentials between analog and smart watches.
Second, a frequency analysis was conducted to see the difference of expected functions between two
watches based on functional categorization shown in Figure 1. The categories were derived from
representative functions of existing smart watches such as Apple Watch, Samsung S-watch, and
Zetime. According to the categorization, 8 functions such as Notification, Health & Fitness, Tool,
Communication, Controller with 10T, Payment, Lifestyle, and GPS are related to PV while Design and
Entertainment correspond to HV.

. JRCANE - RCANS

Notification ~ Health & Fitness Tool Communication Design
activites, health rate, message, call, Custum\zed
breath mail, photo WatchFace

a A

h LN

LN ]
L\
Controller with loT Entertainment Payment Lifestyle GPS
smartthings pot cast, radio, apple pay, time, weather, haenmglrlg, altimeter,
music, news samsung pay calendar navigation, map
@ @ Hy

Figure 1. Functional categorization for the analysis of expected functions
3 RESULTS

3.1 Product semantic between analog and smart Watches

Semantic differentials used in the survey were analyzed to explore how PV and HV vary between
analog and smart watches. According to the results of ANOVA analysis, there were statistically
significant between means of PV (F=4.529, M=4.112, p <.05) and HV (F=11.591, M=3.832, p <.05).
This implies that watch is perceived as having more pragmatic than hedonic value regardless of analog
and smart watches. Another result is that there is also significant difference between analog (M-
PV=3.998, M-HV=3.626) and smart watches (M-PV=4.236, M-HV=4.043) in terms of product
semantic. A possible implication is that smart watch provides more hedonic experience than analog
watch.

In order to see the differences within PV and HV paired adjectives, ANOVA analysis was again
conducted (Figure 2).
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Figure 2. Comparison of SD between analog and smart Watches

In PV, significant differences were found in ‘harmful-benefit’, “useless-useful’, ‘ineffective-effective’,
‘unhelpful-helpful’, and ‘not functional-functional’ (see details in Table 2). However, there were no
significant differences in the other 6 adjective-pairs such as ‘foolish-wise’, ‘worthless-valuable’,
‘unnecessary-necessary’, ‘impractical-practical’, ‘chaotic-ordered’, and ‘insane-sane’. Regarding HV,
there were significant differences in 9 adjective-pairs such as ‘disagreeable-agreeable’, ‘not fun-fun’,
‘dull-exciting’, ‘not delightful-delightful’, ‘not thrilling-thrilling’, ‘ugly-beautiful’, ‘annoying-
pleasing’, ‘boring-interesting’, and ‘aggravating-soothing’. On the other hands, ‘awful-nice’, ‘sad-
happy’, ‘unpleasant-pleasant’, and ‘unenjoyable-enjoyable’ were not statistically significant between
analog and smart watches. The results indicate that pragmatic experience such as benefit, useful,
effective, helpful, and functional are more appreciated in smart watch than analog watch. In terms of
hedonic experience, more agreeable, fun, exciting, delightful, thrilling, beautiful, pleasing, interesting,
and soothing were more experienced in smart watch than analog watch.
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Table 2. Results of ANOVA of Sematic Difference (SD) between analog and smart watches

Factor Adjective-Pairs M F P A-M S-M
PV ‘harmful-benefit’* 4.106 4,013 .048 3.981 4.240
‘useless-useful’* 4.212 5.104 .026 4.056 4.380
‘ineffective-effective’* 4,154 7.061 .009 3.981 4.340
‘unhelpful-helpful’* 4.240 5.881 017 4.074 4.420

‘not functional-functional’* 4231 4875 029 4074  4.400
‘foolish-wise’ 3.923 2.990 .087 3.796 4.060
‘worthless-valuable’ 4.096 2.037 157 4.000 4.200
‘unnecessary-necessary’ 4.135 0.782 379 4.074 4.200
‘impractical-practical’ 4,125 1.465 .229 4.037 4.220
‘chaotic-ordered’ 4.067 0.208 .649 4.037 4.100

‘insane-sane’ 3.952 1.229 270 3.870 4.040

HV ‘disagreeable-agreeable’* 3.933 4.447 .037 3.778 4.100
‘not fun-fun’* 3.856  13.460 000 3.556 4.180

‘dull-exciting’* 3.740 24347 000 3352  4.160

‘not delightful-delightful’*  3.731 10551 092 3481  4.000

‘not thrilling-thrilling’* 3.625 6.361 83’13 3.444 3.820
‘ugly-beautiful”* 3.654 4,312 036 3.500 3.820
‘annoying-pleasing’* 3.990 4.502 000 3.852 4.140
‘boring-interesting’* 3.721 18.461 .005 3.389 4.080
‘aggravating-soothing’* 3.865 8.125 3.667 4.080

‘awful-nice’ 3.990 1.403 .239 3.907 4.080

‘sad-happy’ 3.875 3.160 .078 3.741 4.020
‘unpleasant-pleasant’ 3.981 3.801 .054 3.833 4.140
‘unenjoyable-enjoyable’ 3.788  3.689 058 3.648  3.940

A-M: mean of analog watch / S-M: mean of smart watch, * p <.05

3.2 Expected functions and their relation to product semantic

According to the results, analog watch users added functions because it has only a few functions.
However, smart watch users wanted to get rid of functions probably because smart watch has too
many functions considering all functions are not used. Figure 4 shows the functions expected for
analog watch users and unnecessarily anticipated for smart watch users. For analog watch, Tools
(23.25%) were most frequently mentioned, which include mirror, flash, and so on. It was followed by
GPS (18.60 %) and Notification (16.28%). And Health & Fitness (11.63%), Design (11.63%),
Lifestyle (6.98%), Communication (6.98%), and Entertainment (4.65%) were reported. On the other
hands, Notification (24.25%) was most frequently mentioned as unnecessary function among smart
watch users. This was followed by Entertainment (12.12%), Communication (12.12%), Design
(9.09%), Health & Fitness (9.09%) and Lifestyle (9.09). GPS (6.06%) and Payment (6.06%) were
least reported as unnecessary function for smart watch. Interestingly, Controller with 10T (12.12%)
was the only function that smart watch users expected to add.

In terms of PV and HV, the wanted functions for analog watch and the unwanted functions for smart
watch were analyzed. Having described in Figure 1, 8 functions such as Notification, Health &
Fitness, Tools, Communication, Controller with 10T, Payment, Lifestyle, and GPS are related to PV.
However, Design and Entertainment were regarded as functions related to HV. For analog watch,
functions for hedonic experience only took approximately 16% while functions related to pragmatic
experience took up most of expected functions. However, smart watch users expected to reduce a
number of functions related to pragmatic experience. The demand of reducing functions related to
hedonic experience was not significant (approximately 21%).
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Figure 3. Percentages of expected functions for analog watch (left) and unnecessary
functions for smart watch (right)

4 DISCUSSION

4.1 Product semantic according to level of technology

In the study, it was investigated how semantic differences between analog and smart watches are
influenced by the level of technology. It was in a line with previous studies (Chitturi et al., 2008; Higgins
2001; Dhar and Wertenbroch, 2000) that respondents have a significant difference on PV and HV
between two different groups. The results indicate that both PV and HV were more experienced in smart
watch than in analog watch. This implies that redesigning existing products with smart technology may
increase both pragmatic and hedonic experience at the same time. The reason is probably because HV is
derived from functions that better reflect the kind of users’ PV (Sandstrom et al., 2008; Berry et al.,
2002). From this perspective, a combination of PV and HV appears in user expectation.

According to the results of semantic differentials, smart watch is perceived as more effective and
useful than analog watch. This means users are much satisfied with smart functionality of their smart
watch. It also seems that the functional experience could deliver fun and exciting emotion as well.
This is in line with Hassenzahl’s study (2004) in which he argued that HV is a means to better
understand how technology-related functions are experienced. Therefore, emotional experience needs
to be considered when functions with smart technology are intended by design practitioners in order to
increase user satisfaction with smart products and services.
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4.2 Expected functions for products with smart technology

According to the results, most of expected functions were related to PV in analog watch while the
same percentage of unwanted functions to the value in smart watch as well. This implies that adding
various functions with smart technology to a product is not always an effective approach, which is in
line with Hassenzahl’s study (2018). However, it seems adding more smart functions to analog watch
would increase user satisfaction. Unlike PV, the ratio of functions related to HV were low in opposite
direction for both watches. For analog watch, design and entertainment were mentioned as wished
function while they were something unwanted for smart watch. This implies that a moderate number
of functions related to hedonic experience may guarantee better user experience for analog watch. But
pragmatic value seems more appreciated than hedonic value in smart watch. Probably, paying more
attention to functions related to pragmatic value may better meet the users of smart watch.

Regarding type of functions, wanted functions for analog watch were widely distributed from GPS and
Notification to Health & Fitness and Communication, but unwanted ones for smart watch were mainly
on Notification and Communication. The excessive notification and communication from applications
of smart watch seems bothersome. Therefore, it seems necessary to consider a moderate degree of
notification experience in designing products with smart technology. In addition, it is interesting that
the analog watch group wanted particular functions such as a mirror, flash, and sound effect to check a
time, which are not expected in watch and have no direct relevance from the fundamental role of a
watch. From this, we could assume that people expect not only the main function of watch but also
instrumental functions from analog watch It might mean that these auxiliary functions to help user live
life might be more necessary than other smart functions in digitalization for users who want to keep
their analog sensibility. On the other hand, analog products armed with smart technologies may
promote interaction with other products or services and per se contribute to an increase of user
experience. The smart technology, for example, expands service quality dimension, promotes
collaboration with other products, supports sustainable design, and enriches performance. Therefore, it
would be a good strategy for design practitioners to adopt smart technologies to analog products.

5 CONCLUSIONS

As smart technologies are getting increasingly popular in product and service design, companies have
adopted the technologies to differentiate their products and services and even compete other competitors
in the market. The key to this strategy is to meet user expectations for the smartness and increase the
demand for more digital-based products. In such context, the study investigated how product semantic
based on user experience is influenced by the level of technology and what particular functions have to
be taken into account in terms of the product semantic in the context of smart technology-driven design.
Overall findings indicate that applying smart technology to product and service could increase the level
of both pragmatic and hedonic experience compared to the traditional products and services. However, a
careful consideration has to be taken in making functions smarter because a number of smart functions
do not necessarily guarantee to meet user’s expectations. Although the study could provide design
practitioners with design recommendations in developing products and services with smart technologies,
there have some limitations. It would be difficult to generalize the findings considering the study focused
only on watch as a case of products. Furthermore, individuals’ prior experience with analog watch might
have influenced the results although we tried to control this by using pictograms of analog watch and
smart watch. By adopting research method as survey, we are also still unknown why particular functions
were wanted and unwanted. Therefore, further studies should consider the influence of prior experience
and different types of products with another research methods such as in-depth interview and
observation.
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