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Abstract : With the advent of computer technology, the fundamental nature of products has shaped from
physical forms towards product interactivity, The focus is now on usability of the product with ease and
efficiency rather than conversing with just the looks of the product, However, most definitions of usability
and contemporary usability-related researches, have focused on the performance-oriented functional aspects
of usability (i.e., how well users perform tasks using a product). Today, user expectations are higher;
products that bring not only functional benefits but also emotional satisfaction, So far, there have been many
studies on human emotions and the emotional side of products in the field of emotional engineering,
Contemporary emotion-related researches have focused mainly on the relationship between product aesthetics
and the emotional responses elicited by the products, but little is known about emotions elicited from using
the products, The main objective of our research is analyzing user's emotional changes while using a
product, to reveal the influence of usability on human emotions. In this research, we suggested conceptual
framework for the study on the relationship between usability of products, and human emotions with
emphasis on mobile phones, We also extracted emotional words for measuring user's emotions expressed
not from looking at the product's appearance, but from using the product, First, we assembled a set of
emotions that is sufficiently extensive to represent a general overview of the full repertoire of Korean
emotions from the literature study. Secondly, we found emotional words in the after note by the users on
the websites. Finally, verbal protocols in which the user says out loud what he/she is feeling while he/she
is carrying out a task were collected, And then, the appropriateness of extracted emotional words was
verified by the members of the consumer panel of a company through web survey, It is expected that
emotional words extracted in this research will be used to measure user's emotional changes while using a

product, Based on the conceptual framework suggested in this research, basic guidelines on interface design
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methods that reflect user’s emotions will be illustrated,

Key words : usability, user’s emotions, using products, emotional words
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engineering, most were about product

1. Introduction

Since the application of computer technology in
products, usability that concerns the ease and
efficiency of use has become the key factor of
success rather than its appearance [9]. However,
most definitions of usability and contemporary

usability-related researches are focused only on

objective aspects that is directly related to the -

user's performance (i.e., how well the users
perform tasks while using a product). Nowadays,
people look for something more: products that
bring not only functional benefits but also
emotional satisfaction.

Although there have been many studies on

human emotions from the field of emotional

appearance and the human emotion in relation
to it. The researches on emotion and product
usability merely show that human emotion affects
product usability, In relation, Norman [8] claimed
that negative emotions can make a simple task
difficult, and that positive emotions can make a
difficult task easier, However, little is known
about emotions elicited by using the products
and how the usability of products has effects on
human emotions, Does good usability of
products elicit positive emotions?

On the other hand, does bad usability of
products elicit negative emotions? These questions
have not been clearly answered yet. The main

goal of this study is to reveal the influence of



usability on human emotions by analyzing the
user’s emotional changes while using a product,

Before proceeding into the research, we
suggested a conceptual framework for the study
on the relationship between usability of products
and human emotions with emphasis on mobile
phones, We also extracted emotional words to
measure the user's emotion that is expressed, not
from the product’s appearance, but from the

product's use,

2. Research methodology

For a successful outcome, the research is composed
of literature study and experimentation, First,
through literature study, research on the
following contents should be performed. (See

Figure 1)

— Understand the concepts of usability from
studies on its definitions and attributes.

— Benchmark various usability evaluation
methods.

— Suggest the most effective method to
measure usability of products,

— Understand the concept of user's emotions
from studies on the definitions and
attributes of emotions.

— Benchmark various measuring methods to
measure user's emotion.

— Suggest the most effective method to
measure user’s emotions expressed while

using a product,

The following aspects will be extracted and

verified through experimentation,

— Comprehend the various types of user’s
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emotions elicited while using a product,
— Measure the changes of user’s emotions

elicited while using a product,

Based on the result of this study, we can
discover the relationship between product
usability and the user’s emotions. Furthermore,
we hope to suggest basic interface design

guidelines that reflect the users’ emotions,

Study 1 : Extracting Korean emotional words
elicited from the use of products

Using the words collected from previous research
results and other various methods, we aim to
extract emotional words expressed while using a
product through web surveys, and extract main
emotions expressed while using a product after

clustering through factor analysis,

Study 2 : Benchmarking usability testing methods
and human emotion measuring methods

Through various literature studies, select the most
reliable method that can be used to make
quantitative analysis of product usability, and the
most appropriate method to measure emotions

while using a product.

Study 3 : Measuring users’ emotional changes
while using a product

We aim to measure the change in emotions
expressed by approximately 30 participants while
they perform several given tasks using mobile
phones, 2 tasks that do not have any usability
problems and 2 tasks that do have serious

usability problems will be performed to measure
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Figure 1. Research methodology

emotional changes in relation to the difficulty of
the task, After each task, a subjective evaluation
on the emotional changes expressed by the user
is to be performed by the user him/herself using
the emotional words extracted from study 1,
Lastly, we aim to evaluate the satisfaction rate of
the product's usability and compare it with the
actual experiment results,

Due to their subjective and personal qualities,
emotions are difficuit to define and measure,
Typically, there are two main human-emotion-
measuring methods: psychological evaluation and
physiological evaluation, The parameters in
physiological ~evaluations that appear from
autonomic nerve system are blood pressure,

electrocardiogram (ECG), pulse, skin temperature,

and one of the parameters that appear from the
central nerve system is electroencephalogram
(EEG). Out of these, EEG is often used for
studying emotions because it contains the most
information on brain activities [1],

Therefore we aim to measure the emotional
changes by detecting the users' EEG while they
perform tasks concerning several aspects, such as
pleasantness-unpleasantness, excitement-relaxation,
tension-release, This is based on the theory of
Wilhelm Wundt who systematically studied the
human emotion after establishing the Psychologisches
Laboratorium at Leipzig in 1879. Wundt [10] saw
the human emotion as a combined system of
three  dimensions, which are pleasantness-

unpleasantness, excitement-relaxation, tension-



release, This can be seen as a classic of human
emotion studies, Also, accurate data of the users'
emotional change can be measured by examining
various physiological signs, such as electrocardiogram,
electrodermal activity or galvanic skin response,
electromyogram, blood pressure, pulse, FPG, and
eye blinking,

The following issues will be analyzed through

this experiment.

— Analyze the relationship between task
duration and emotions,

— Analyze the relationship between errors and
emotions,

— Analyze the relationship between
satisfaction and emotions.

— Analyze the relationship between facial

expression and emotions,

Study 4 : Comparing users' emotions before
and after the improvement of usability

After correcting the problems and improving the
usability of the mobile phone used during study
3, we aim to measure the emotional changes by
using the same methods as study 3while
performing identical tasks. From this experiment,
difference in emotion between before and after
the improvement of usability can be compared,

The following issues will be analyzed through

this experiment,

— Compare performance time before and after
the improvement of interface

— Compare the emotions before and after the
improvement of interface

— Compare the emotions for the two tasks

without problems
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— Compare the emotions for the two tasks
which had problems and thus were
modified

3. Extraction of emotional words

In the field of emotional engineering, a
measurement method that indirectly measures the
user's emotions through adjectives, called
emotional words, is used, However, most of the
studies on emotional words are related to
expressions of emotions felt from a product's
appearance or studies on words that emotionally
express a product's appearance itself, In relation,
we have extracted some emotional words that
can come up while people use a product and
reveal emotional changes,

First, we assembled a set of emotions that were
sufficiently extensive to represent a general
overview of the full repertoire of Korean emotions
from various literature studies. Secondly, we
found emotional words from the after notes
written by website, Lastly, emotional words were
collected from verbal protocols in which the user
says out loud what he/she is feeling while he/she
is carrying out a task. (See Figure 2) After the

collected words were deleted or integrated
Extraction of emotion words for measuring
user's emotions expressed in using products

think aloud
method in

research
results and

literature
study

Figure 2. Extraction of emotional word
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according to standards, they were applied on
appropriateness evaluation surveys for identi-
fication of emotional expressions while using a

product,

3.1, Extractions from previous research results
and literature study

Researches on emotional words have been
carried out actively in the fields of psychology,
linguistics, emotional engineering, and etc. The
following are some of the major research results,

Kim et al. [2] analyzed the human inner system
in the form of ‘pleasant/unpleasant’ through
emotion related word analysis, Through free
associations, 83 human inner system words were
selected from emotion related words that were
frequently used when expressing experience, and
were analyzed through dimensional evaluation,
Kim (4] organized the linguistic characteristics of
Korean emotional expressions through an overall
examination on the characteristics of body
language, and on the concept and category of
emotion revealed from idioms, Idiom cases
related to ‘joy/happiness, sadness, anger, fear,
love, and disgust/hate’ were studied to examine
the core meanings of each emotion. jang and
Jang (6} categorized idioms of Korean emotion
expressions into ones that reveal emotional
experiences concerning the production, extinction,
and continuation of emotions, and one that
reveal emotion expression behaviors, 220
emotional idioms were suggested to set the
category of emotions. Park et al. [5] analyzed the
overall meaning structure of Korean adjectives by
using the semantic differential method. After 46

representative  nouns that fall under Korean

category criterion were suggested, the associated
adjectives and  Yonsei university Korean
dictionary editors used the Korean vocabulary
frequency list to collect adjectives, 115 frequently
used adjectives in relation to various concepts
were extracted and a group of graduate students
majoring psychology extracted 40 set of main
opposite word sets in Korean adjectives, Kim et
al. [3] collected adjective words that were used
to express products, Applicable adjective were
collected from the Korean dictionary and 265
emotional words were extracted through
appropriateness evaluation survey of under-
standing human emotions. Out of the adjectives
extracted, 40 main words excluding opposite
words and similar words were organized. The 40
emotional words evaluated by scaling method
were categorized into attractiveness, luxury,
comfort, openness, pleasantness, intimate, and
feel of use through factor analysis. Han et al,
[7) used existing research results, reference
literature, association methods on product
advertisements, observations on a product's
interface factor groups to extract 1,700 emotional
words that are related to human emotions. These
words were filtered according to overlapping
meanings and elimination standards to come up
with 163 final emotional words.

In our research, we collected 182 words by
relating to these existing research results and
literature studies, (See Appendix 1) Psychological
research result on emotional words by Kim et al,
[2) was set as the basis and other researches were
added on to it, Words that clearly did not induce
from the use of the product and that were
induced simply from the appearance of a product

was eliminated, Also, words that were derived



from one word and words of similar concepts

were combined in to one word group.

32, Extractions from product use afternotes on
the website

From the afternotes, we can indirectly understand
the psychological state, reactions, and opinions
of users while they used the product, With the
internet,” we can access large numbers of
afternots from various websites, In this research,
we used websites that are used by many users,
such as shopping mall and mania sites, to extract

emotional words from their afternotes,

— Shopping mall sites : 6 sites
@ Daum shopping
(htip://dnshop,daum,net/)
@ INTERPARK
(hitp://www.interpark. com/malls/)
(3) Auction
(http://www auction, co kr/)
@ CJmall
(http://www cjmall,com/index_tabl,jsp)
(® Buynjoy
(http://www buynjoy.com/)
® Hz;nsol CS Club
(http://www csclub. con/)

— Mania sites @ 5sites
@ Cetizen.com
(http://www, cetizen. com/)
@ dcinside
(http://www dcinside, com/)
(® nbinside
(http://nbinside. com/)
@ Clien

(http://www clien, net/)
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(® K'-BENCH
(http://www.kbench.com/)

A total of 247 emotional words were collected
from 11 websites on mobile phones, camera/
digital cameras, home appliances, electronic
pocket books, computer peripherals, and
softwares, (See Appendix 2) The emotional
words collected from each websites were
eliminated and combined according to overlaps

and similarities,

3.3. Extractions from Think Aloud method in
experiments

The two methods above are indirect methods of
extracting emotional words, Think Aloud
methods was applied as a direct method to
collect emotional changes expressed by users
while they used a product, Users were asked to
perform a set of tasks using a mobile phone
(]-PHONE) and verbally express their emotion
during use, The participant users were 8
graduate students (4 males, 4 females) who have
never used the experimented mobile phone (See
Figure 3).

It took an average of 20 minutes for the 8
participants to perform 5 tasks, and a total of 85
emotional words, including overlapping words,
were extracted. A total of 53 emotional words
were collected after the elimination of overlapping
words. (See Appendix 3) From debriefs after the
experiment, we found that the Think Aloud
method was not easy because the users
concentrated on performing the given tasks due

to the pressure of having to complete the tasks,
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Figure 3. Extractions from Think Aloud method in
experiments

3.4, Assortment results of emotional words that
are expressed during product use

In this research, a total of 482 emotional words .

were collected from the following methods: 182
words from existing research results, 247 words
from users' afternotes on websites, and 53 words
from the Think Aloud method. After eliminating
words with overlapping concepts, 363 words
were used in appropriateness evaluation susveys
to understand the emotions that can be expressed
while using a product, {See Appendix 4)

Through the first appropriateneés evaluation
survey on graduate students who study user
interface and workers in the field of interface
related work, we eliminated words that did not
cleasly relate to the use of a product, words that
were derived simply from the product's
appearance, and words that were not clearly
understandable. A total of 34 users participated
in the web survey, 18 users were male and 16
users were female, 18 users were in their 20s, 14
users were in their 30s, and 2 users did not
mention their age.

From the survey, there were 39 words that
none of the 34 participants chose, such as

frustrated, disappointed, satisfied, delighted, and

182 Words

247 Words 53 Words

Figure 4, Extracted emational words

etc. By analogy, these words can be understood
as appropriate words to express the emotions felt
while using a product, In this survey, based on
the average word selection frequency (average
3.887, standard deviation 4,219), the words that
were selected by over 4 users were firstly
eliminated, According to this, 231 emotional
words were finally chosen out of the 363
words that were surveyed. (See Figure 4 and

Appendix 5)

4. Conclusion & Expected outcomes

In this research, the research matter and methods
1o be progressed were organized by presenting
the conceptual framework for the study of
product usability and human emotion research,
Also, we extracted the emotional words that are
expressed from the uvse of a product and not its
appearance, The finalized words that were
collected form this research will be used in the
2nd set of appropriateness evaluation to extract
emotional words that are even more suitable,
The emotional words extracted from these

evaluations will be used as subjective evaluation



data that is required to measure human emotion,
The following are several anticipated results of
future researches based on the conceptual

framework presented in this research,

Expected Outcomes are;

— Suggesting effective methods of measuring
usability

— Categorizing user's emotions revealed
during use of a product

— Providing effective methods of measuring
user's emotions

— Measuring emotional changes that users
undergo during use of a product

— Extracting the relationship between usability
and emotions

— Setting guidelines for interface design that

reflect users’ emotion

Through continuous studies based on these
researches, we hope to supply a basic framework
for the development of interfface with

consideration to the user's emotion.
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Appendix |

Appendix 1. Extractions from previous research

results and literature study : 182 words

&%, ARE, v, A5, F%, Bk, o
<8, Bel, AE, A9, 24, 2%, 24%, 3,
23, deVhe, FEE, WAdE, BEE, €F,
A, 4%, A%, d28E, Fuge, 1%, A
Y2, T3, AdS, B, 21 A e, HES
H4e, A8, 4%, 99, 923, A, v
?‘t—é} ]}6}63‘, 83'17 T‘—‘HF, ]-)1\_712}_7 —T’—u]”%; Z}@’

o, A, A998, UEE, B3, F08, T29,

BRY, AR, Wk, EREE, A, 2,
AR, B8, Ag2EE, ASE, AAR, AR,
A%, ToH, B8, ey, A2, V1R F
5, A%, 718, 3%, 38, A%, FVES, &
1%, #FAY, 2%, 59, #2925, 2
uhal, =%, ololgls, 4, &, 4%, M, F
o, AR, oMUk, 9%, M, A, 948, &
A, AdWe, 1%, 3E, 759, 39, 37, o
g, 1%, AL, AYE, obEthe, BEE, A
nglE, 98, g, we, B3ls, A2, AF
Ue, 28%, Ause, 4%, 199, ded,
BHg, 89, 4%, 44, oEe, ¢HE, ¢
g, 449, AAE, E5¢, 58S, BEHE,
T, =9, 28, A, 78, 53, G,
53, A%, A, 33 Je, s, 484
Ql, Z1 AL, AFg2E, A, AFL, FF
g, e, it e, 28, FEE, 234, @
Z2E, kol =5, AL A2, AFH Sle, As

==
Hele, 39 g, PUE, UNE, BN, U

#, W, QAT 1T, AW, IFLE, 8
aade, #2408, 3, FEH g, Aol

Be, ob7|R7|%, EES

Appendix 2, Extractions from product use aftemotes
on the website : 247 words

.1:]6]- tﬂE ojad
£, oAz ye.

Q’- A}iﬁ'— ;g?":}.' Ne ., ‘1'}
a

g, geeh, 8 2 a7, AYES, A9,
AgrE g, EEF, BEG, &ehA] g, 3F
3, olzle, Wud M, AU, FAFE,
53, e 93, 3, |del B, A4
e, £4E e, B, 2o 4 G, ot
Wwe gatage BEesdh A%, oo, &
Faele, obgdt, 24, B, Auekst A3
& 293, Hold, A%, E2]], Big, 7]
W Aze st AT wal, Borgh, AR
28g, ZES, U9, A-E, A5, FIE,
oj A, UE Ak, &%, Aldg, dUd, e
3, B3, abes, Ade, BEe, A €7
&, olETE, AN, PES, we, wae, §5
g, ez, 2288, ol&dE, TR, B34

6]'; }é%a?—l—y E%Z oLl; 'Pr L) 3 pS)

Bek glE, 42, Hekd, AHE, 4%, 948, A

2, dUd, 7ol fE, ol4E, He, A5, =
P

@, ofula, W, 2ud, g, 259, F39),

Rege AngE, AALE, UFE 79, X7y

R, 71% e, 3EEE, A, #3F A 2L,
qgels, 98, WA, guw, B3, 524,
A9, 38, 2L, ATE, 473 2ol AU
#, 49, ol Y4, vae, e, AT,
AT, B, G5, AT, dob S, Aty
£, 5d, Exolt, g%, 29, 31 B,



A%, F3e, dafrole, FFRe, AP, T
A, 73 g, Bgade, TR

H b
&, A, WAL, AR, ], Bisesd,
A

WA, 3549, £, 428, 9@, a9
&, &3, %5} e, ARse, A,

%z:s_ A, 94, v

Appendix 3, Extractions from Think Aloud method
in experiments : 53 words

AAGE, B, ofelg, Solt, U 24, oy
o 3= gekd A oly
=xa, wze, & A%, ¢ 5 g s
- L

&, EH, dd, B, ASve, 53449, 3

S, BRAee, BUE, Bae, U8 @ R,
YEF, WA, UT 4%, Fuee, 3909, B

Appendix 4, Assortment results of emotional words

that are expressed during product use : 363 words

4%, A2, vYE, A5, 8%, &=,
=9, B¢, AE, 29, 24, 22, B, 73,
3, Ak, T, A, 2R, &
A%, de, A%, d28%, Fuds, 34,
qHe, 39, AdE, 49, 21 A4S, UE
HE, M, 259, 99, 2, AR, 1
QS ol 3%, BE, FHEF, AN, avbg, FH3F
AR, AleE, ved, BRE, S8, T2,
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R, A%, Wk, VR, AR, ¢,
A, 8 1:]' }%"?ﬂf, A, AAR, AFH,
A%, FoH, T8, sy, A<, I ¥
& A, 1%, %, 8, A, UEe, 8
71, A, 22E, €59, FEY, 25, 4
23, 2k, ololgls, 34, 8, 4%, VM, =
L, QES, oM EmE, 93, 7, B4, 4%, &
A, Awd, 1%, B, £55, 29, HIH, o
A, FAE, e, okevhE, WS, Anlgls,
e, s, we, sldls, A2, 2484, A
e, B89, e, ded, 28, 238, 4
&, AAE, olgle, @¥E, £, HEY, A
g, 258, 52, Y, 75, =¥, E27
&, 24, 9, B, A0, S5, A4, 4
A%, 34 3le

e, A8, 23 A, A2, A
g, AFL, A, e, A2, 2EY,
FEE, xop, 922, kgl =2, 457
T, AL, oA E, oldd, AW, 238, §

Hole, HA1AQ, B4A]l, 3714

%‘%%, pide

T, A g, °P7IX}71L, 1_1_?&, Oﬂ

T, RS, $2, Hol dAx e, /“715 E°l
&, ogee, 2E2HE, WY e, & =,
A Holz, oo} flE, ARG, £, Al
dE, g4, ghpel v, shee, A, 4%
&, AAEE, ole, g, A9, T i,
oAz, 5ol g, 758 F dle, 4 o
T, Fu, Wi, ek, F8gle, e,
£ & AEde, AT A, wug, o4 a2, A
HEG, &3t G2, HHE, YMP, FAF
=, & g, Zidel Rgeke, A dle, w2 S
nE, B, el E4 EE, °1°} | e, B
88, A, Hote, ofad, ARG, 7T, A
Uete, e 29dhe, qlold, $22%, ¥=
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g w 5% Aede

@1131—1:, Li—‘?— ? d, oAFURIE, 718 U, 1
D]E]_- Az, 33 4
3k, djgkst, QA o]
°l§}, vysl, oeddt, dute, A, 949, &
of &, AuE, EROlE, Bed, £49d, 4
o], sl Hole
2Eg, 4, 33 gle, Fexde, IR,
a9, HeT, AU, BAL, SARE, B2
HH|Rg, S8, 271, AldE, ’%W
g 7—175‘*1?1-r 4%, F¢, 2AE, v
g, vjd g, 7hebsd, A g, 438, 33
g, |73, vg&‘d, dmz] e, dFve, Shalol

_P“ °-|-'

=
AV, AR, AR, B, Axd, TUd
73, AARlE, A obd, £ A

e, B9, e 8 59
e, A%, e + g

Appendix 5, Extracted emotional words : 231 words

oX
N
N

z
é
k=)
552
e
o
i
ol

U]'T:Toﬂ Zx, odE, 25, a2l AN
&, E%Z:Ei-ﬁr

AAES, Ad=3tA] 42, 9A

obggl, AN, A2, A, HAEY, HE
Fooe, ged, %‘%—8—, A3, ofslEols, &
AMEH, AREE, dAFue, Ex, B9, EEs, £

‘“&%‘, ﬂé}* %"a“* 01’5‘5:} ‘—irl):‘: , BX%, ¥

g A2FE, 24 34, 3

B, 222, 44, oF4E, 27
< AT, AAE, ob5E, SR,
Foll B, A, F2, AN, Sl
ARG, AEE, g, 7hg, AAE

54l gle, 53'181%, 315“1].'7:51' %%

=y
_91,
~
=
2
>
. o
e

A4 sl 9 BR e, Fers), 45T v,
el AEE, F2E, ¥ 9E, ¥R, A=

8) q] 1_].?1-]

NA, HE, o, 29, $52

‘a‘l a1l A, AT, ERolE, €Y, 1

271, 48, dux ge, vwx ge, 4

%@t, A, O 5 g, Ak, e, o4
%, 92, dold, B, BT, 73, 1A

DA, 94, I, §E, FU2S, BF, 24,
oFBTHE, Seld, WSl 49, Bad, 44,
599, =4, #2942, 24, S59, 37 9=,
23 e, AR, L, 257, Aole,
Y e, TUE, WU, A, FEAS] U,
AN, BEER, o v, Ud 3k, A,
22 gk, 329, 203, 2999, 243, Ao
W, A%2EE, A, 718 B, 9, S
@, g, Ahhe, 2299, 34, 299,
poazle, ERg "o, 2E, Hgs
#, 5148, A9, B9, olAAe, F 9, 9
@, AEE, BAgE, BAF, $99, 22, 7
&, 0, AN, PN, ololge, ABS, B,
YE, me, 289, 48 S 5%, A9,

oft
e
o

. 32
o
fx
o
Fl[‘
B
°
)

REEE
SRS
1 2005, 3. 8.

A&7

2004, 10, 27.
2005. 3. 0.



