
 

 

 

 

 

Systematic Mapping on UX Technologies: Ex-

traction of User eXperience Evaluation Methods 

 

 

 

Luis Rivero and Tayana Conte 

{luisrivero,tayana}@icomp.ufam.edu.br 

 

 
USES – Grupo de Usabilidade e Engenharia de Software 

PPGI – Programa de Pós-Graduação em Informática 

Instituto de Computação, Universidade Federal do Amazonas (UFAM) 

Manaus, AM - Brazil 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

USES Technical Report 
Number RT-USES-2016-0002 
May 2016 

 

 

Programa de Pós-Graduação em Informática 

Universidade Federal do Amazonas 

Manaus, Amazonas 69077-000 

URL: http://www.ufam.edu.br 

http://www.ufam.edu.br/


 Systematic Mapping on UX Technologies: Ex-traction of 

User eXperience Evaluation Methods 

Luis Rivero and Tayana Conte 

{luisrivero,tayana}@icomp.ufam.edu.br 

 

USES – Grupo de Usabilidade e Engenharia de Software 

PPGI – Programa de Pós-Graduação em Informática 

Instituto de Computação, Universidade Federal do Amazonas (UFAM) 

Manaus, AM – Brazil 
 

Universidade Federal do Amazonas, Programa de Pós-Graduação em Informática, RT-USES-2016-0002 

May 2016 

Abstract. User eXperience (UX) refers to a holistic perspective and an 

enrichment of traditional quality models with non-utilitarian concepts, such 

as fun, joy, pleasure or hedonic value. In order to evaluate UX, several 

methods have been proposed. This report provides further information on 

the UX evaluation methods that were identified through a systematic map-

ping extension (until the year 2009) and a systematic mapping study (years 

2010-2012). 

Keywords: User Experience, Evaluation Method, Empirical Study, Soft-

ware Quality, Emotion. 

1 Extraction Forms for Papers Until the Year 2009 

 

Extraction Form 

Paper ID S001 

Paper Citation Schubert, E. (1999). Measuring emotion continuously: Validity and reliabil-

ity of the two-dimensional emotion-space. Australian Journal of Psychology, 

51(3), 154-165. 

Main Idea of the 

Paper 

The paper describes three empirical studies to assess the applicability of a 

method for evaluating the experience of music. The first section of the paper 

reports a study that investigated the reliability and validity of the 2DES as a 

measure of the emotion expressed by a series of words and pictures of faces. 

The second and third experiments investigate the instrument as a measure of 

continuous response to unfolding music. 

UX Definition Perception of emotion in music. 

No definition on computer systems. 

Name of the 

Technology 

Two-Dimensional Emotion-Space (2DES) 

Type of Tech-

nology 

Tool – An assistant for the application of a specific method. 

Theoretical Basis Concerns regarding the reliability and validity of continuous-measure in-

struments. One of the major problems was that of attempting to measure a mul-

tidimensional construct along only one dimension. 

In response to the dimensionality issue, several researchers have used two 

dimensions for recording continuous response. 

Description of It is a tool for evaluating the emotional response of users towards music. It 



the Technology uses a square with the dimensions aligned as perpendicular axes: valence as the 

x axis and arousal as the y axis. 

The arousal dimension was reinforced by the size of mouth and eye opening, 

and the valence dimension by concavity of mouth. 

 
Application Pro-

cess of the Tech-

nology 

Participants report their emotion by moving the mouse in a space defined by 

the two bipolar dimensions. 

Considered UX 

Factors 

Valence dimension (happiness-sadness). 

Arousal dimension (aroused-sleepy). 

Availability Not Available – It has been developed for internal/self use or is not published 

nor accessible through the internet. 

Information 

Source 

Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technol-

ogy proposed for 

Computer Science? 

No (Psychology) 

Was the technol-

ogy proposed for 

software applica-

tions? 

No (Music) 

Type of As-

sessed Product 

Generic 

Product Devel-

opment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Devel-

opment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Depending on the stages where the music/sound of an application is being 

developed. 

Assessed Period 

of Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Quantitative – measures on arousal and valence on a scale from -100 to 100. 

Benefits Evaluate use of sounds in software applications. 

Drawbacks The 2DES is not able to differentiate between some quite different emotions 

such as fear and anger because fear and anger are both high in arousal and nega-

tive in valence, even though they are quite different emotions. 

Empirical Vali-

dation 

Yes  

Empirical Study 1: Users rated images during training and evaluation to veri-



fy the feasibility and reliability of the study. The results demonstrated that the 

ZDES had good semantic resolution (valence or arousal components approxi-

mately 12% apart, or more, could be distinguished); was intuitive to use (most 

training stimuli responses had the same deviation scores as test stimuli at p = 

0.05); and showed high, significant reliability (test-retest r > 0.83, p = 0.01) and 

validity (external data r > 0.84, p = 0.01) as a measure of two pertinent dimen-

sions of emotion. 

Empirical Study 2: Same as Study 1, but users evaluated music pieces. Their 

response was sampled at 1 point per second and then they were asked to evalu-

ate their overall response. Comparisons were made by the overall results and the 

average response of all sampled stimulus. The stimuli selected covered each of 

the quadrants of the 2DES with statistical significance (95% confidence inter-

val). Results demonstrated that the continuous 2DES exhibits a fair degree of 

reliability and validity. 

Empirical Study 3: Replication of study 2 with new analysis. Results were 

the same as study 2. 

Further Com-

ments 

 

 



 
Extraction Form 

Paper ID S002 

Paper Citation Tähti, M. and Niemelä, M. (2006). 3e–expressing emotions and experiences. 

In Proc. WP9 Workshop on Innovative Approaches for Evaluating Affective 

Systems. HUMAINE (Human-Machine Interaction Network on Emotion). 

Main Idea of the 

Paper 

The paper presents a method for evaluating UX allowing both pictorial and 

verbal reporting. The method is evaluated by comparison with SAM and Emo 

Cards. Results on reliability are discussed. 

UX Definition They refer to UX as positive emotions and pleasant user experiences. 

Name of the 

Technology 

3E – EXPRESSING EMOTIONS AND EXPERIENCES 

Type of Technol-

ogy 

Method – A process for assessing UX 

Theoretical Basis A drawback of SAM and Emocards is that they capture only users’ emo-

tions, but not the context or cause of them. These methods thus require an addi-

tional assessment to the causes, for example the researcher asking clarifying 

questions. 

The basic idea behind projective tests is to provide neutral stimuli to users 

and let them to respond in an individualistic way, for instance, interpret the 

stimuli, fill in the blanks, or make associations. This approach may help the 

user to safely express negative emotions, which might be difficult in other kind 

of evaluation situations, for example in an interview. 

Description of the 

Technology 

3E is a self report method, in which the user is provided with a simple picto-

rial template for expressing emotions and experience, in the form of a sketched 

human body. 

The user is able to draw a face to the human figure so projecting her/his 

emotional state to the figure. The bubbles can be interpreted so that the cloud-

like one is used to depict inner thoughts (whether they are pictorial or verbal) 

and the square-like bubble is for oral expression. 

 
Application Pro-

cess of the Technol-

ogy 

Users fill in the template with what they are feeling. If they want they can 

add further information. 

Considered UX 

Factors 

emotional state 

inner thoughts 

context of use (eventually by expanding the model and drawing everywhere) 

Obs.: No description of these attributes, just mentioned. 

Availability Available For Free – It is published or accessible through the internet or oth-

er means. 

Information 

Source 

Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technol- Yes 



ogy proposed for 

Computer Science? 

Was the technol-

ogy proposed for 

software applica-

tions? 

Yes 

Type of Assessed 

Product 

Others - Ambient Intelligence (AmI) Systems 

 

Product Devel-

opment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Devel-

opment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period 

of Experience 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions, among others. 

Benefits It allows gathering more profound information than just the user’s feeling at 

the moment of interaction. 

Drawbacks Some users commented that they are not good at drawing and thus do not 

prefer 3E. 

Empirical Valida-

tion 

Yes 

3E, SAM and Emocards were used in two different studies, of which the 

other study was replicated four times in different places. In both studies, all 72 

users wielded all three methods. 

Users were asked which method they preferred of the three, and why, before 

and after the evaluation. The 3E method was the only method that increased its 

endorsement. (21% increased to 35% preference). 

3E drawings were somewhat easy to interpret in a reliable manner. 

Further Com-

ments 

 

 



 
Extraction Form 

Paper ID S03 

Paper Citation Lavie, T. and Tractinsky, N. (2004). Assessing dimensions of perceived vis-

ual aesthetics of web sites. International journal of human-computer studies, 

60(3), 269-298. 

Main Idea of the 

Paper 

The authors conducted four studies in order to develop a measurement in-

strument of perceived web site aesthetics. Using exploratory and confirmatory 

factor analyses, they found that users’ perceptions consist of two main dimen-

sions: ‘‘classical aesthetics’’ and ‘‘expressive aesthetics’’. 

UX Definition None described. 

Name of the Tech-

nology 

Visual Aesthetics Scale 

Type of Technolo-

gy 

Method – A process for assessing UX 

Theoretical Basis 4 studies that covered the following activities: item generation, scale devel-

opment using exploratory factor analysis, and validity assessment and replica-

tion using confirmatory factor analysis. 

The generation of items for the scale were based on a literature review and 

opinion of experts. User testing was carried out to refine the scale sets. 

Description of the 

Technology 

A two-dimensional structure of perceived web site aesthetics. 

 
Application Process 

of the Technology 

The aesthetics dimensions are measured by 5 item scales. 

No information is provided on how to apply the scales, only their validation. 

Considered UX 

Factors 

Classical aesthetics dimension: it is the property and business of the design 

to appoint to the edifice and all its parts their proper places, determinate num-

ber, just proportion and beautiful ordery. 

Expressive aesthetics: perceptions of the creativity and originality of the 

site’s design. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Field - Specific – In a real context of use by the researcher’s choice. 



Field - Free – In a real context of use by the user’s choice. 

It is available online. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Web Applications 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Design Models – non-functional prototype. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – Scores of the scale 

Benefits Highly validated with factor analysis and many users in different studies. 

Drawbacks The difference between cultures (English and Hebrew) might become sig-

nificant when dealing with the issue of aesthetics, which might vary across 

cultures. 

Was not designed to investigate how the two aesthetic dimensions affect 

preferences of web sites. 

Empirical Valida-

tion 

Yes 

4 empirical studies with more than 100 subjects each. 

Subjects evaluated the identified aesthetics items verifying if they were 

positive on different Websites. Factor analysis was carried out on each study to 

verify the validity of the scale and refine it. 

Further Comments  

 



 
Extraction Form 

Paper ID S004 

Paper Citation Russell, J., Weiss, A. and Mendelsohn, G. (1989). Affect grid: a single-item 

scale of pleasure and arousal. Journal of personality and social psychology, 

57(3), 493. 

Main Idea of the 

Paper 

The paper describes a single-item scale, the Affect Grid, designed as a quick 

means of assessing affect along the dimensions of pleasure-displeasure and 

arousal-sleepiness. 

The method is evaluated through 4 empirical studies in which college stu-

dents used the Affect Grid to describe (a) their current mood, (b) the meaning 

of emotion-related words, and (c) the feelings conveyed by facial expressions. 

UX Definition None described. 

Name of the Tech-

nology 

Affect Grid 

Type of Technolo-

gy 

Method – A process for assessing UX 

Theoretical Basis Currently available scales of affect are multiple-item checklists or question-

naires that are too time-consuming or too distracting for some purposes. There 

is a need for methods that are used rapidly and repeatedly. 

Literature review suggests that the concepts of pleasure and arousal are em-

phasized to describe affect. The two are conceptually separate, even if they 

happen to be correlated positively or negatively in specific circumstances. 

9 places (items) allow subjects to avoid the extremes and still have enough 

room to make finely graded judgments (see Nunnally, 1967, p. 521). 

Description of the 

Technology 

The subject places one checkmark somewhere in the grid. The pleasure-

displeasure (P) score is taken as the number of the square checked, with 

squares numbered along the horizontal dimension, counting 1 to 9 starting at 

the left. 

The arousal-sleepiness (A) score is taken as the number of the square 

checked, with squares numbered along the vertical dimension, counting 1 to 9 

starting at the bottom.) 

 

 
Application Process 

of the Technology 

Users read the instructions (presented in the paper as an appendix). 

Users are presented with a stimulus and then they fill the grid. 

Considered UX 

Factors 

Pleasure: the beginning and root of all good 

Arousal: activity, or activation. Has also been used to refer to a dimension 

of physiological activity. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 



Was the technology 

proposed for Comput-

er Science? 

No (Psychology) 

Was the technology 

proposed for software 

applications? 

No (Stimulus) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – scale from 1 to 9 of the emotions on pleasure and arousal. 

Benefits The Affect Grid may prove to be the instrument of choice when subjects are 

called on to make affective judgments in rapid succession or to make a large 

number of judgments, especially when those judgments are to be aggregated. 

Drawbacks When there is reason to doubt that what the subjects want to tell you coin-

cides with what they actually think or feel, then another kind of measurement 

device may be called for. 

Empirical Valida-

tion 

Yes 

The authors carried out 4 studies asking subjects to use the Affect 

Grid to rate external stimuli. These studies allowed an assessment of inter-

judge reliability. Also, they obtained ratings of the same stimuli on other scales 

purporting to measure the same dimensions, we were able to calculate 

measures of convergent and discriminant validity. 

Results showed strong correlations between the obtained and expected re-

sults but the Affect Grid was not as reliable as other existing methods. 

Further Comments  

 



 
Extraction Form 

Paper ID S005 

Paper Citation Ståhl, A., Höök, K., Svensson, M., Taylor, A. and Combetto, M. (2009). 

Experiencing the affective diary. Personal and Ubiquitous Computing, 13(5), 

365-378. 

Main Idea of the 

Paper 

The authors proposed and built a digital diary, named Affective Diary, with 

which users can scribble their notes, but that also allows for bodily memorabil-

ia to be recorded from body sensors and mobile media to be collected from 

users’ mobile phones. 

In the paper, the authors describe: (1) a theoretical grounding for affect and 

bodily experiences; (2) a user-centred design process, arriving at the Affective 

Diary system; and (3) an exploratory end-user study of the Affective Diary 

with 4 users during several weeks of use. 

UX Definition Bodily experiences (accelerometers, pressure sensors and those registering 

body movement and posture) — each offering a means of recording what we 

have come to refer to as affective body memorabilia. 

Emotional experience: Helping people to understand and experience their 

own emotions. 

Name of the Tech-

nology 

Affective Diary 

Type of Technolo-

gy 

Tool – An assistant for collecting data and allow users to review their emo-

tional state. 

Theoretical Basis - Affective computing systems have typically tried to identify users’ emo-

tions as discrete information units. The authors are trying to counter such trend 

by providing a continuous way of viewing emotions and their causes. 

- The experience of emotion depends both on our experiential (physical) and 

cultural bodies. Thus, emotions are partly experienced through the constitution 

of our experiential body. 

- The application was developed through user centered design. 

- The use of colors to convey emotion: red is often seen as containing the 

most energy while at the other end of the scale, with the least amount of ener-

gy, we find blue colors. 

Description of the 

Technology 

It is a system that records information on the user and his/her emotions. Al-

so, it gathers physiological measures and the user is able to view text messages 

and other types of data to have a holistic view of what happened. 

The collected sensor data is presented as somewhat ambiguously shaped and 

colored figures mapped out along a timeline. Above the figures, the materials 

from the mobile phone are placed according to when in time they arrived. 

About 1 h at a time is shown in the window. The representation of the data can 

be played as a movie, animating the body over time. The background changes 

from light blue in the morning, via yellow midday, reddish in the afternoon, all 

the way to dark brown in the evening to help users locate where in time certain 

events have happened. 

 
Application Process First participants were instructed on how to use the Affective Diary and 



of the Technology were told (in detail) how sensor data was mapped to the colors and shapes of 

the figures. 

Users had a trial and then they use the system for a longer period. 

Users gathered data (photos, SMS and scribbles) and the affective diary also 

gathers data, presenting the complete data in the timeline. 

Participants are asked how well they could identify with the figures, and 

whether their usage had made them remember and reflect on particular aspects 

of their experience. (This last part is more related to the evaluation of the Af-

fective Diary) 

Considered UX 

Factors 

Emotions - addressing everyday, physical, bodily experiences—capturing 

aspects of the experiential as well as cultural bodily 

influences on emotion 

Availability Software is Available For Free – It is published or accessible through the in-

ternet or other means. 

The team should also arrange for the use of sensors and mobile phone. 

Information Source Users – Potential users from the product. 

Location Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

No (Everyday Experiences) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Long Term Usage – Experience of the product in everyday 

life. 

After Usage – After experiencing the product. 

Collected Data Qualitative – State of emotion is presented through the representations of 

humanoid figures. Also opinions, images, messages gathered by the users and 

tool. 

Quantitative – Physiological Measures. 

Benefits Helps users understand themselves and make sense of their experiences. 

Drawbacks It takes time to be applied. 

Users struggled to make sense of the figures. 

Researchers found that measurements read from the body are not necessarily 

linked to subjective experiences in straightforward ways. 

Empirical Valida-

tion 

Yes a case study where 4 users employed the affective diary to record their 

experiences for a couple of weeks. The findings were discussed in the benefits 

and drawbacks sections. 

Further Comments  

 



 
Extraction Form 

Paper ID S006 

Paper Citation Hassenzahl, M., Burmester, M. and Koller, F. (2003). AttrakDiff: Ein 

Fragebogen zur Messung wahrgenommener hedonischer und pragmatischer 

Qualität. In Mensch & Computer 2003, Vieweg+ Teubner Verlag, 187-196. 

Main Idea of the 

Paper 

The authors present the "AttrakDiff 2" questionnaire, which is able to meas-

ure both perceived pragmatic and hedonic quality. Results for reliability and 

validity are presented and discussed. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

AttrakDiff 

Type of Technolo-

gy 

Method 

Theoretical Basis The theoretical work model illustrates how the pragmatic and hedonic quali-

ties influence the subjective perception of attractiveness giving rise to conse-

quent behavior and emotions. 

The model separates the four essential aspects: 

 The product quality intended by the designer. 

 The subjective perception of quality and subjective evaluation of qual-

ity. 

 The independent pragmatic and hedonic qualities. 

 Behavioural and emotional consequences. 

 

 
 

In order to create the instrument that would be employed for measuring he-

donic attributes, a workshop was carried out in which ergonomists participated. 

These practitioners came up with 133 items from which 50 were selected. In an 

empirical study (see Empirical Validation) the authors selected the final set of 

items that would compose the AttrakDiff questionnaire. 

Description of the 

Technology 

To measure the attractiveness the authors propose an instrument in the for-

mat of semantic differentials. It consists of 28 seven-step items whose poles are 

opposite adjectives (e.g. "confusing - clear", "unusual - ordinary", "good - 

bad"). Each set of adjective items is ordered into a scale of intensity. 

Each of the middle values of an item group creates a scale value for prag-

matic quality (PQ) , hedonic Quality (HQ – includ HQ-I and HQ-S) and attrac-

tiveness (ATT). 

Application Process 

of the Technology 

The pairs of words are employed to assist users in their evaluation. Each 

pair represents extreme contrasts. The possibilities between the extremes ena-

ble the user to describe the intensity of the quality (s)he chooses. 

The user must not spend time thinking about the word-pairs. (S)he should 

try to give a spontaneous response. 



After all subjects had evaluated the product, the moderators can verify the 

results in a graph. 

 
Considered UX 

Factors 

"pragmatic quality" (PQ): the ability of the product to allow suitably manip-

ulating the environment. 

"hedonic quality - stimulation" (HQ-S): People seek personal development, 

ie the improvement of Knowledge and skills. Products can support this devel-

opment in which they are stimulating. Novel, interesting and exciting features, 

content, interaction and presentation styles can increase Attention or facilitate 

finding new solutions to existing problems. 

"Hedonic Quality - Identity" (HQ-I): People choose objects by their self-

expression. They want to be perceived by others in a specific way. A product 

can support this by communicating a desired identity. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

There is a Website allowing its use: http://attrakdiff.de/index-

en.html#hintergrund 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Field - Specific – In a real context of use by the researcher’s choice. 

Field - Free – In a real context of use by the user’s choice. 

The online tool allows employing it in any environment. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (Any Product) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

(As employed in the empirical study) 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – number of times a provided adjective is selected by users. 

Range of opinions in the scale. 

Benefits Empirically validated. 

Quick and easy to use. 

Drawbacks It does not provide information on the causes of the problems. 



Empirical Valida-

tion 

The questionnaire was piloted with 22 people in order to verify the reliabil-

ity of the proposed questionnaire. Based on the loadings of the items of the 

scale, 21 items were selected and grouped according to the evaluated factors. 

 
Another study was performed in order to verify the correlation of each fac-

tor. 33 psychology students employed the method. The results showed high 

consistency between the subscales.  

 
Further Comments  

 



 
Extraction Form 

Paper ID S007 

Paper Citation Väätäjä, H., Koponen, T. and Roto, V. (2009). Developing practical tools 

for user experience evaluation: a case from mobile news journalism. In Euro-

pean Conference on Cognitive Ergonomics: Designing beyond the Product---

Understanding Activity and User Experience in Ubiquitous Environments, 

VTT Technical Research Centre of Finland, 23. 

Main Idea of the 

Paper 

The paper presents a questionnaire called Attrak-Work to support the evalu-

ation of user experience of mobile systems in the context of mobile news jour-

nalism. The questionnaire assesses user’s perception of the pragmatic (usability 

and task and goal achievement) and hedonic (stimulation and identification) 

qualities and an overall judgment of appeal. The authors explain the creation 

and evaluation of the proposed questionnaire. 

UX Definition Authors cite experiential aspects such as fun, meaning, or beauty and refer 

to user experience as a way of industry sectors to differentiate from competi-

tion and gain a loyal customer base. However, they do not provide a specific 

definition for user experience. 

Name of the Tech-

nology 

Attrak-Work questionnaire 

Type of Technolo-

gy 

Method 

Theoretical Basis The method is based on the Attrak Diff questionnaire developed by Hassen-

zahl et al, 2004. The authors reuse some items from the questionnaire but de-

veloped their own as well. 

The authors carry out a study to identify items specifically applicable to 

journalist applications. 

The authors base the development of the questionnaire on Hassenzahl’s 

(2005) model of UX. 

Description of the 

Technology 

The questionnaire can be applied as an online survey to assess the user ex-

perience of journalist applications. 

Users rate the items from the questionnaire in 5 item scales ranging between 

two adjectives. 

The questionnaire is divided into attribute groups (Pragmatic quality – Usa-

bility, Task and goal achievement, Hedonic quality – Stimulation, Hedonic 

quality – Identification and Appeal). 

The items for the Pragmatic quality – Usability can be seen below. 

 
Evaluators can gather information on the evaluated attributes through the 

combination of the answers provided by users. 

Application Process 

of the Technology 

Users answer the questionnaire and the evaluators gather data on the evalu-

ated aspects based on the users’ answers. 

Considered UX 

Factors 

Pragmatic quality is instrumental and related to the product’s usability and 

utility when the product is used for tasks. 

Hedonic quality focuses on aspects of stimulation, identification, and evoca-

tion. Stimulation is related to personal development, that is, to curiosity, per-

sonal growth, development of skills and proliferation of knowledge. Identifi-

cation addresses the expression of self and the user’s personal values to rele-



vant others through objects and is therefore social. Evocation was not em-

ployed by the evaluators. 

Appeal: explains the overall judgment of the system derived from the user’s 

perceptions of the pragmatic and hedonic qualities. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. (This was used in the evalua-

tion of the questionnaire). 

Field - Free – In a real context of use by the user’s choice. (This was stated 

by the authors, indicating that they could use the questionnaire in a context of 

use by allowing filling the questionnaire online). 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Journalist Mobile Applications 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

The authors state that the tool could be applied in any type of product relat-

ed to journalism, meaning that it could be extended to other artifacts in the 

development process. 

Product Develop-

ment Phase 

(Our Perception) 

The questionnaire could be applied in different stages. 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – scores based on the opinions of the users. 

Benefits It can be applied online, facilitating the use by different users. 

Furthermore, the questionnaire can be applied to also any other type of mo-

bile work tool in the context of journalism, be it a systems camera, laptop, 

audio recorder, or even pen and paper. 

Drawbacks The items (attributes) in the Attrak-Work questionnaire were created based 

on the findings from the observation and interview data. They therefore reflect 

this particular case study and the subjective views of its participants on the 

mobile journalism system and its usage. 

The questionnaire does not allow identifying what caused problems in the 

perceived attributes of UX. 

Empirical Valida-

tion 

Yes.  

For the creation of the questionnaire: 

The authors used the case study approach, which was carried out with a 

mixed methods research design. Data was collected during a field trial by qual-

itative (semi-structured interviews, observations) and quantitative (question-

naires) methods. Data collection centered around two project days, when the 

students produced short news stories and videos for a web publication using a 

mobile journalism system based on mobile multimedia phones. 

Users would then suggest features to be considered in the evaluation of 

journalist applications, and would be included in the Attrak Work question-

naire. 

For the evaluation of the questionnaire: 



Users from the same study answered the questionnaire and the results were 

analyzed through correlation, which allowed the authors to verify that there 

were differences in the perception of the two users profiles: photographers 

perceived the mobile system 

more negatively than the journalists especially regarding the 

hedonic qualities. This was used to verify that Attrak Work could be applied 

to evaluate the perception of users. 

Further Comments  

 



 
Extraction Form 

Paper ID S008 

Paper Citation Gegner, L. and Runonen, M. (2012). For What it is Worth: Anticipated eX-

perience Evaluation. 8th International Conference on Design and Emotion. 

Main Idea of the 

Paper 

The authors propose the Anticipated eXperience Evaluation approach which 

utilizes opposed images as interview stimuli to facilitate the metaphorical 

thinking and reflection of participants. AXE aims at eliciting suggestions from 

participants that can serve as inspiration for refining concepts. The authors 

describe the method and its initial evaluations. 

UX Definition UX : an inclusive term describing all possible interactions between a person 

and a company and its offerings akin to “customer experience”. 

The authors state that UX shifts the focus from the interaction with a prod-

uct to the meaning and value of the experience resulting from interaction and 

product ownership. 

Name of the Tech-

nology 

Anticipated eXperience Evaluation – AXE 

Type of Technolo-

gy 

Method 

Theoretical Basis It is based on the Attrak Diff and the UX model proposed by Hassenzahl 

(2005) 

Description of the 

Technology 

AXE is a method to study how people perceive a product (concept) at a very 

early stage and to help developers in refining and steering it further. 

AXE uses visual stimuli as a starting point for evaluating a concept. 

The method suggests using pairs of images to stimulate users when talking 

about the evaluated concept. 

 
The method provides a way to analyze phrases by the users in order to un-

derstand data. 

 
Application Process 

of the Technology 

3 main stages: 

Concept Briefing: At the beginning of the evaluation session the concept 

needs to be presented to participants each time in the same manner and order to 

guarantee comparable results. 

Concept Evaluation: The users apply the image pairs and relate the evalu-

ated concept with them. Then they are interviewed. However, the facilitators 

make up the questions as the conversation flows. 

Analysis: The development team uses the AXE framework and analyses the 



recordings of the interviews to gather data on problems and improvement op-

portunities. 

 
Considered UX 

Factors 

The specific attributes for measuring UX are not described. Originally, the 

20 items from the Attrak Diff questionnaire were applied. However, the items 

were refined based on empirical studies, and 12 items + 2 optional items (to be 

incorporated by the development team) were used. These items are not de-

scribed in the paper. 

The authors created a framework for assisting the analysis process. The 

framework is based on the UX model by Hassenzahl (2005). 

 
Product Features: are the triggers for associated attributions and conse-

quences within a certain context. 

- General captures statements, which cannot be attributed to a particular 

product feature. 

- Content refers to the activities that are enabled or supported. 

- Functionality relates to functionalities the concept comprises. 

- Interaction refers to issues concerning the operational use. 

- Presentation refers to the look and feel of the concept. 



 

Attributes: refer to impressions of the participants of the concept. 

These attributes are the same proposed by the Hassenzahl (2005). 

 

Anticipated consequences: judgments about the concept. 

- Attractiveness which captures the participant’s perceived consequence 

of the concept or a particular characteristic. 

- Behavioral change which introduces a change in behavior for the par-

ticipants. 

 

Suggestions present either conditions such as if “X was present in Y then I 

would use Y” or straightforward expressed suggestions for improvement. 

 

Unwanted refers to perceived adverse outcomes which captures statements 

about product features or attributes that are not appreciated. 

 

Meta captures comments that “fall in between”, in the sense of not address-

ing the concept or linked activity directly but still carry interesting information. 

Not necessarily important, but could be useful in the future. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Although the method is described, the image pairs and items have not been 

described. However, researchers can create their own. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. (for the empirical studies) 

Field - Specific – In a real context of use by the researcher’s choice. (sug-

gested as a next step by the authors) 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

Before Usage – Before experiencing the product. 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions, instigated by the choosing of the images. 

Benefits Stimulates users to give their opinion. 

Can be applied earlier in development. 

Drawbacks The analysis might take time due to the data that needs to be transcribed. 

Empirical Valida-

tion 

Yes, three empirical studies in which the method was refined. Only overall 

information is provided. 



 
Further Comments  

 



 
Extraction Form 

Paper ID S09 

Paper Citation Jordan, P. (2002). Designing pleasurable products: An introduction to the 

new human factors. CRC press. 

Main Idea of the 

Paper 

The book describes several UX evaluation methods for different purposes, 

with their execution process and advantages and disadvantages. 

UX Definition No definition provided. 

Name of the Tech-

nology 

Co-Discovery 

Type of Technolo-

gy 

Method 

Theoretical Basis Not described. 

Description of the 

Technology 

Co-discovery involves two participants working together to explore a prod-

uct or concept. The idea is that by analyzing the participants' verbalizations the 

investigator can gain an understanding of how the participants experience the 

product or concept. 

Application Process 

of the Technology 

Usually the participants are friends of each other or at least acquaintances in 

order to avoid that they feel inhibited in speaking to each other about what they 

are doing and about their opinions of the product. 

The participants work together to explore a product or concept. 

There are two ways of carrying out the method: 

(a) The investigator may sit with the participants when they are exploring the 

product, perhaps giving instructions, helping whilst they use the product or 

asking questions about what they are doing and thinking. 

(b) Alternatively, the investigator may simply issue the participants with in-

structions beforehand and then retire to an observation room to monitor 

the session or, alternatively, record the session on video whilst he or she is 

absent. The instructions might be of a general nature, such as to explore 

the product under investigation, or they may request that participants com-

plete particular tasks. 

Considered UX 

Factors 

The ones that the subjects initially convey: 

Opinions about some aesthetic or functional aspect of the product. 

First impressions of the product. 

Other factors can be explored, but must be specified by the evaluator. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (Products in general) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 



Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Qualitative – Opinions, while using the product. 

Benefits It is informal in its set-up. Since participants are talking to a friend or ac-

quaintance, they may feel less pressure to 'rationalize' their views and com-

ments than they would when speaking to an investigator. Because the conver-

sation is between participants, this may convince those interested in the out-

comes of the investigation that what is being said is unprompted and represents 

the real concerns of the participants. 

Drawbacks It may not always be possible for the investigator to control the direction in 

which discussions go. Thus, there is no guarantee that all of the issues which 

the investigator wishes to cover will be raised. However, the investigator can 

sit with the participants during the evaluation session and ask about specific 

issues, or include a request to cover these in the instructions initially given to 

the participants. However, the more influence, the less spontaneous. 

Empirical Valida-

tion 

Not described. 

Further Comments  



 
Extraction Form 

Paper ID S10 

Paper Citation Froehlich, J., Chen, M., Consolvo, S., Harrison, B. and Landay, J. (2007). 

MyExperience: a system for in situ tracing and capturing of user feedback on 

mobile phones. In Proceedings of the 5th international conference on Mobile 

systems, applications and services, 57-70. 

Main Idea of the 

Paper 

The paper presents MyExperience, a system for capturing both 

objective and subjective in situ data on mobile computing 

activities. The authors present how the tool works and its functionalities. 

The authors view the tool from the perspective of users and researchers and 

evaluate through a case study. 

UX Definition User experience is not defined. 

It is used throughout the paper as being affected by technological features of 

the device and how it works during usage situations. 

Name of the Tech-

nology 

MyExperience 

Type of Technolo-

gy 

Tool 

Theoretical Basis There is a need for tools that provide the following features: 

Coverage: collecting rich features about the usage of interest. 

Situated: collecting real usage data as it occurs in its natural setting. 

Scale: collecting data with many users and devices over long periods of 

time. 

Robustness: data durability on mobile devices that only have intermittent 

connectivity. 

Description of the 

Technology 

MyExperience is a tool for collecting quantitative and qualitative data in the 

field on people’s personal devices in order to support studies of mobile tech-

nology usage and evaluation. 

 
Application Process 

of the Technology 

The research team must install the software in the mobile device and con-

figure it according their its needs. 



Users carry out normal tasks and the application provides information which 

is stored and then retrieved by the research team. 

Researchers can also use surveys to be field by the users at specific points in 

order to gather further data on the events during the use of applications or the 

phone. 

Considered UX 

Factors 

Not specified, they are collected according to what the researchers need. 

It can gather user information on use and also surveys on different aspects 

considered by the researchers. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Mobile Web Applications 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

The application must be running in the device. Or the device itself is being 

studied. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Long Term Usage – Experience of the product in everyday 

life. 

Collected Data Qualitative - Opinions based on the surveys on aspects considered by the re-

search team. 

Quantitative – Number of messages/calls. Quality of the call. Depending on 

the activated sensors. 

Benefits It can gather both qualitative and quantitative data during the use of the ap-

plication or device. 

The system is context aware, allowing it not to interrupt users at specific 

points. 

Drawbacks Battery duration can drop due to the need of monitoring specific high con-

suming sensors (e.g. Wifi / Bluetooth) 

Empirical Valida-

tion 

Yes: 

It was evaluated from the point of users: 

4 users (only three considered) tested the application to see if it changed the 

performance of the phone. 

Users did not verify changes in their phone (considered models: HTC Tor-

nado branded as the T-Mobile SDA; HTC Universal branded as the i-Mate 

JasJar) behavior in terms of: 

- CPU Utilization 

measured < 3% utilization at a rate of 0.05Hz, which is equivalent to 4320 

actions per day. 

- Data Storage 

1GB miniSD card could hold 42 days of data. 

- Memory and Installation Footprint 

(For instalation) MyExperience has a memory footprint of 5.6MB. Because 

it is built on the .NET Compact Framework v2.0 and SQL Mobile 2005, addi-

tional 5.5MB and 2.3MB will be needed, respectively. While running, it al-

lowed the use of 15 applications on both devices, including a web browser, a 

media player playing a video, a map browser, two games, and a video record-



ing application. 

- Battery Life 

Can be critical depending on the monitored sensors. 

 

Researchers applied and customized the MyExperience, but they were expe-

rienced users. 

Further Comments  

Extraction Form 

Paper ID S11 

Paper Citation Abeele, V. and Zaman, B. (2009). Laddering the User Experience! 

Main Idea of the 

Paper 

The authors adapted the Laddering method consumer research 

based upon Means-end Theory to measure UX. UX Laddering helps 

researchers and designers understand how concrete product 

attributes benefit personal values for end users. 

Finally, they show its use through by evaluating a game controller suitability 

for the Mario Kart game. 

UX Definition UX is referred to by the following aspects: fun, joy of use and beauty. 

Name of the Tech-

nology 

User Experience Laddering 

Type of Technolo-

gy 

Method 

Theoretical Basis The six-level model, with the following steps: concrete attributes (CA) -> 

abstract attributes (AA) -> functional consequences (FC) -> psycho-social 

consequences (PSC) - > instrumental values (IV) -> terminal values (TV). 

Means-End Theory states that people choose a product because it contains 

attributes (the means) that are instrumental to achieving the desired conse-

quences and fulfilling values (the ends). In other words, users’ product choices 

and consumer behavior are dependent on how they perceive certain product 

attributes as most likely to 

have certain desired consequences, which also seem beneficial to their indi-

vidual values. 

Description of the 

Technology 

UX Laddering is a method that helps researchers and designers understand 

how concrete product attributes benefit personal values for end users. 

UX Laddering starts with eliciting salient product attributes. 

UX Laddering relies on a situational context that is truly experienced rather 

than simply elicited; users will first experience the product/prototype, or differ-

ent variants of prototypes. 

The interviewers ask questions in order to gather information on the prod-

uct´s attributes. For example: 



 
Application Process 

of the Technology 

Typically, the interviewee is first prompted to identify salient attributes of a 

certain product (class), often initiated by asking for 

distinguishing choice alternatives among one product class. 

After this initial attribute elicitation phase, the interviewer will try to reveal 

the interviewee’s product attribute related ladder by asking: “Why is this at-

tribute important to you?”. 

This probing typifies a laddering interview, during which the question “Why 

is that important to you?” is repeated as many times as needed to reveal all 

possible elements of the ladders. By probing into the reasons why, the inter-

viewee will ‘climb up the ladder’. 

Considered UX 

Factors 

Concrete attributes (CA) 

Abstract attributes (AA) 

Functional consequences (FC) 

Psycho-social consequences (PSC) 

Instrumental values (IV) 

Terminal values (TV) 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

There is also a tool in order to facilitate the analysis of the ladder elements. 

Information Source Users – Potential users from the product. 

Location Lab or Industry (It was applied in a lab, during study of a product) 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

No (Game Controllers) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

Functional prototypes (as used in the study) 

 



scribed Within the 

Paper) 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions, based on the questions to the laddering technique. 

Benefits 1) experiencing the situational context rather than eliciting it 

2) greater emphasis on concrete attributes, which in turn can lead to design 

guidelines 

3) savings in time and therefore suitable within a user-centered design ap-

proach 

4) greater flexibility in cutoff levels, especially with regards to attributes and 

values. 

Drawbacks Difficult to analyze the data 

Empirical Valida-

tion 

Yes – The authors provided a proof of concept, where they evaluated two 

different type of controllers for a game and verified. 

The authors managed to find different attributes that contributed to differ-

ences in experiences due to different user profiles: 

 
Further Comments  

 



 
Extraction Form 

Paper ID S09 

Paper Citation Jordan, P. (2002). Designing pleasurable products: An introduction to the 

new human factors. CRC press. 

Main Idea of the 

Paper 

The book describes several UX evaluation methods for different purposes, 

with their execution process and advantages and disadvantages. 

UX Definition No definition provided. 

Name of the Tech-

nology 

Controlled Observation 

Type of Technolo-

gy 

Method 

Theoretical Basis Not described. 

Description of the 

Technology 

Controlled observation is a formally designed investigation with compara-

tively tight controls and balances. The aim is to isolate the effects of particular 

design decisions on the overall pleasurability of the product—this requires the 

gathering of comparatively noise-free data. 

Application Process 

of the Technology 

Controlled observations are carried out under tightly controlled conditions. 

Any distractions that could potentially interfere with the way in which the 

participant responds to the product must be eliminated. Potential distractions 

could come from the environment in which the investigation is conducted—for 

example, the sound of others having conversations, or distractions in the partic-

ipants' field of vision. They could also come from having to do other tasks at 

the same time as using the product under investigation. In order to eliminate 

these effects, controlled observations are often conducted in somewhat 'sterile' 

laboratory environments in accordance with fairly rigid protocols. 

Considered UX 

Factors 

Mean performance or preference. No description of the evaluated factors, as 

they depend on the evaluated product and the purpose of the evaluation. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (Products in General) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Qualitative – Opinions, among others. 

Quantitative – Measures of number of tasks, or other. 

They depend on the purpose of the evaluation. 



Benefits The method is good for picking up relatively small effects that might not be 

detectable with other methods, where there is the possibility that they will be 

swamped by noise or confounded by other effects. The comparatively pure 

quantitative data can be used as material for inferential tests for statistical sig-

nificance. This, then, can give a comparatively unambiguous indication of 

whether there are any apparent effects in user response to one design over an-

other. 

Drawbacks In order to achieve the levels of control and balance necessary to keep the 

data free of noise and other effects, the environment and circumstances in 

which these observations are conducted often tend to be somewhat artificial. 

The artificiality may affect the way in which the participants experience the 

products or concepts. 

Empirical Valida-

tion 

Not described. 

Further Comments  

 



 
Extraction Form 

Paper ID S12 

Paper Citation Kahneman, D., Krueger, A., Schkade, D., Schwarz, N. and Stone, A. (2004). 

A survey method for characterizing daily life experience: The day reconstruc-

tion method. Science, 306(5702), 1776-1780. 

Main Idea of the 

Paper 

The paper describes the Day Reconstruction Method (DRM) and the analy-

sis of a study in which 909 employed women applied the method. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Day Reconstruction Method 

Type of Technolo-

gy 

Method 

Theoretical Basis Experience Sampling Methods allow recording where users are, what they 

are doing, and how they feel several times throughout the day. However, expe-

rience sampling is expensive, involves high levels of participant burden, and 

provides little information about uncommon or brief events, which are rarely 

sampled. 

Description of the 

Technology 

The DRM is a method that combines a time-use study with a technique for 

recovering affective experiences. 

Application Process 

of the Technology 

DRM respondents first revive memories of the previous day by constructing 

a diary consisting of a sequence of episodes. 

Then they describe each episode by answering questions about the situation 

and about the feelings that they experienced, as in experience sampling. 

 

The goal is to provide an accurate picture of the experience associated with 

activities (e.g., commuting) and circumstances (e.g., a job with time pressure). 

 

Example: 

People are asked to construct a short diary of the previous day: “Think of 

your day as a continuous series of scenes or episodes in a film. Give each epi-

sode a brief name that will help you remember it (for example, commuting to 

work_, or at lunch with_). Write down the approximate times at which each 

episode began and ended.” The episodes people identify usually last between 

15 minutes and 2 hours. 

 

Next, respondents answer structured questions about each episode: When it 

occurred (start and end times); what they were doing 

(by checking one or more of 16 activities); where they were; with whom 

they were interacting; and how they felt, using 12 affect descriptors: 

 Positive affect: Happy, warm/friendly, enjoying myself. 

 Negative affect: Frustrated/annoyed, depressed/blue, hassled/pushed 

around, angry/hostile, worried/anxious, criticized/put down. 

 Competent, Impatient and Tired. 

Considered UX 

Factors 

Positive Affect, Negative Affect, Competent, Impatient and Tired. Not de-

scribed. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

No (Psychology) 

Was the technology 

proposed for software 

applications? 

No (To recognize patterns in population) 

Type of Assessed Generic 



Product 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions according to open questions. 

Quantitative – Measures of items in a scale. 

Benefits It imposes less respondent burden; 

Does not disrupt normal activities; 

Provides an assessment of contiguous episodes over a full day, rather than a 

sampling of moments. 

Finally, the DRM provides time-budget information (with the different ac-

tivities that the user performed) 

Drawbacks Not described. 

Empirical Valida-

tion 

Yes – A case study with 909 employed women. The study collected data on 

their experience which showed the possibilities of the proposed method in 

well-being research. 

Further Comments  

 



 
Extraction Form 

Paper ID S13 

Paper Citation Boyle, G. (1984). Reliability and validity of Izard’s differential emotions 

scale. Personality and Individual Differences, 5(6), 747-750. 

Main Idea of the 

Paper 

The paper describes Izard’s Differential Emotions Scale (DES) and a study 

in which it was administered to 204 University of Delaware undergraduates 

under each of four imaginal mood-induction conditions (labelled: General De-

pression, Curiosity, Specific Depression and Anxiety) and an actual pre-exam 

condition. A factor analysis of DES items supported the construct validity of 

some subscales. 

UX Definition No definition provided 

Name of the Tech-

nology 

Differential Emotions Scale (DES) 

Type of Technolo-

gy 

Method 

Theoretical Basis The DES focuses on ten discrete emotions, each of which was defined theo-

retically as having neural, neuromuscular-expressive, and experiential compo-

nents. The components are interactive, but in the fundamental emotion process 

the common order of occurrence is: (a) efferent neural activity in the facial 

nerve and consequent patterned facial expression, (b) sensory feedback from 

the expression via the trigeminal nerve, (c) cortical integration of the sensory 

data and consequent subjective experience. 

Description of the 

Technology 

The DES is purported to measure the subjective-experience component of 

the fundamental emotions. DES is a 30-item self-report inventory, with each 

item scored on a 5-point Likert system. 

The DES uses 10 discrete emotions. 

 
Application Process 

of the Technology 

Users fill the scale in order to measure their emotions. 

Considered UX 

Factors 

Not described. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Potential users from the product 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

No (Psychology) 

Was the technology 

proposed for software 

applications? 

No (Measuring Emotions in General) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop- Functional prototypes – In later stages of the development process, where 



ment Phase 

(Our Perception) 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – Measures of emotions based on the scales. 

Benefits Allows measuring objective experience. 

Drawbacks Lack of transparency of items, which therefore lend themselves to distor-

tion, ranging all the way from inadequate self-insight to deliberate faking. 

Empirical Valida-

tion 

Yes –  An empirical validation of the reliability of the scale. 204 students 

were submitted to four imaginal treatments (General Depression, Curiosity, 

Specific Depression and Anxiety), as well as an actual pre-examination condi-

tion. The findings suggest that while at least two-thirds of the DES items are 

sensitive indicators of different mood states, the construct validity of the DES 

subscales is not clear. 

Further Comments  

 



 
Extraction Form 

Paper ID S14 

Paper Citation Laurans, G. and Desmet, P. (2006). Using self-confrontation to study user 

experience: A new approach to the dynamic measurement of emotions while 

interacting with products. In Design & Emotion. 

Main Idea of the 

Paper 

The paper presents a novel approach for UX evaluation based on self-

confrontation and the results of a first test of this approach.  

UX Definition No UX definition provided. 

The authors refer to user experience as emotions. The authors indicate that 

emotional responses involve the synchronization of several sub-systems, in-

cluding conscious feeling, heart and other bodily systems and facial expres-

sion. 

Name of the Tech-

nology 

Self-confrontation 

Type of Technolo-

gy 

Method – A process for assessing UX 

(It also provides a tool for assessing UX) 

Theoretical Basis It is based on the self-confrontation, a technique that has been recently ap-

plied to human-computer interaction research and aims at gathering data by 

confronting the users with their actions. 

Adding the video as cue to the self-report should on the other hand improve 

the validity of the data compared to a classic retrospective assessment. At a 

later stage, self-confrontation data on subjective feelings will also be combined 

with physiological data collected during the interaction. 

Description of the 

Technology 

Participants test a first use the product (or carry out a task) without being in-

terrupted and are videotaped during the interaction. They can report their feel-

ings as they watch this video, immediately afterwards. This self-confrontation 

approach should allow the collection of meaningful data on the course of expe-

rience while limiting interference with the interaction as it happens. 

Application Process 

of the Technology 

The participants experience the product while being filmed. 

The self-confrontation itself uses a computer. 

The participants are reminded of the instructions given to them at the begin-

ning and are invited to ask any question they might have before starting the 

self-confrontation. 

 
 

After pressing a “start” button the video appears and the participants can re-



port experiencing a positive or negative feeling at any time until the end of the 

video. To do so, they have to press one of two buttons (the left “Ctrl” key or 

the “Enter” key in the numeric keypad). These buttons are situated at opposite 

ends of the keyboard and were to be operated with a different hand each. Little 

coloured stickers on the keyboard itself linked the buttons to the two faces on 

the screen, which were themselves contained in accordingly coloured frames. 

After reaching the end of the video, the software automatically stops and in-

vites the participant to turn to the moderator. A short interview follows, with 

open questions: about feelings during the test, the products in general and then 

about the feelings. 

Considered UX 

Factors 

Valence: smiling face stands for positive valence (“feeling good about 

something”) while negative valence is represented by inverting the mouth (go-

ing then downwards on both sides). 

Opinions on factors asked by the evaluators. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Potential users from the product 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (General Product, a vase and camera were evaluated) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

It evaluates the usage through retrospection, after experiencing the product. 

Collected Data Qualitative – Opinions, based on the answers to the questions. 

Quantitative – instances of positive and negative markers. 

Benefits Interestingly, continuous measurement, together with the video, allowed fi-

ne-grained analysis of key episodes in this relatively simple scenario. 

 

Drawbacks Limitation of the self-report to just two possible emotional states (“positive 

feeling” and “negative feeling”) and expressed the need to be able to report 

intermediate states and/or qualitatively different feelings. 

Empirical Valida-

tion 

Yes 

Participants (N=25) were students at the industrial design faculty of our uni-

versity. They were approached during the breaks in the free-time area of the 

building and asked if they would like to participate in a test involving a “new 

approach to get feedback about peoples’ feelings when using products”. 

Participants were asked to follow a scenario to “test their new digital cam-

era”. They had to “make a nice composition” with some artificial flowers and a 

vase. Then, they took a picture of it and downloaded this picture on a comput-

er. 

Two pairs of products were used in the experiment (two different vases and 

two different cameras). The two vases were chosen so as to elicit different 

feelings during the use. One of the vases was a small cubic vase made of thick 

glass (figure 1). The 55 centimetre-long flowers did not fit nicely in it and even 

tended to fall down, hence making the experience with this vase a rather frus-



trating one. The other one was a tall, translucent plastic vase looking like a 

glass vase (figure 2). 

 
After experiencing the product, the self-confrontation itself took place in the 

same room, on the computer used before during the introduction. 

The data collected were in the form of a list of reports with, for each press 

of a button, the amount of time since the beginning of the video and the va-

lence (positive or negative) of the experienced feeling. Additionally, key 

events in the interaction (first contact with the vase, first attempt to put the 

flowers in the vase, first contact with the camera) were coded from the video. 

Altogether, participants reported between 0 and 3 times per trials for a total 

of 22 data points for vase 1 and 19 for vase 2. As shown in table 1, 48% of the 

participants reported more negative feelings than positive feelings after using 

vase 1 (predicted to be frustrating) whereas the proportion was inverted for 

vase 2, with 56% reporting more positive than negative feelings (neutral re-

sponses were respectively 44% and 35%). 

 
The results generally support our main hypothesis that meaningful data 

about user experience can be collected through a self-confrontation procedure. 

Further Comments  

 



 
Extraction Form 

Paper ID S15 

Paper Citation Desmet, P., Overbeeke, K. and Tax, S. (2001). Designing products with 

added emotional value: Development and appllcation of an approach for re-

search through design. The design journal, 4(1), 32-47. 

Main Idea of the 

Paper 

The paper presents the EmoCards approach, which can be used for identify-

ing users´ emotional response to products and evaluate such response in order 

to design pleasurable products. Emocards can be applied to identified expected/ 

preferred emotional responses in order to meet users´ needs. The authors then 

apply their proposal in the evaluation and design of mobile cell phones. 

UX Definition None described. 

The authors link experiences with emotions that are produced by product 

usage: 

"personal experiences that products can elicit strong emotional responses" 

Name of the Tech-

nology 

Emo Cards 

Type of Technolo-

gy 

Method 

Theoretical Basis Discussing emotional responses to products with users is difficult. Subjects 

are embarrassed when asked to express their emotional response to products. 

Emotions are difficult to verbalize, especially the type of subtle, low intensity 

emotions elicited by products. 

Furthermore, asking users to describe their emotional response will require 

cognitive involvement, which may influence the response itself. 

In order to meet the need for methods that can be applied to report emotions, 

the authors proposed emocards. The emotions depicted are based on the di-

mensions ‘pleasantness’ and ‘arousal’ (physical state of activation). 

Description of the 

Technology 

The 16 emocards depict cartoon faces with eight distinct emotional expres-

sions (eight male faces and eight female faces). These expressions vary on the 

basis of the dimensions ‘pleasantness’ and ‘arousal’ (physical state of activa-

tion). In psychology, these are the two most accepted dimensions of emotion 

(e.g., Schlosberg, 1952). Each emotion can be described in terms of the level of 

pleasantness and arousal. Excited emotions come with high levels of arousal 

(e.g., 

‘annoyed’ and ‘euphoric’), calm emotions come with low levels of arousal 

(e.g., ‘bored’ and ‘content’). The pleasantness of an emotion ranges between 

very pleasant (e.g., ‘thrilled’) to very unpleasant (e.g., ‘horrified’). Some emo-

tions are neither pleasant nor unpleasant (e.g., ‘surprised’). 

 
Application Process 

of the Technology 

Users select cards and the designer must analyzed what caused them to 

choose the specific cards. 

The goal is to explore how the target group users emotionally respond to ex-



isting mobile telephones. 

Considered UX 

Factors 

Pleasantness 

Arousal 

Factors that influence these emotions. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (Products in General) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Qualitative –Opinions based on the emotions. 

Quantitative – Emotions and occurrence. 

Benefits Emocards are a useful aid in discussing the subtle and difficult 

to verbalize emotional responses to product. 

The cards are fast and intuitive in use. 

Enable the designer to communicate with the users without 

reducing them to mere research subjects. 

Users find expressing their emotions using the emocards a pleasant task, in 

contrast to the difficulty of expressing their emotional reactions in words. 

Drawbacks They do not measure the actual emotion, they only measure the perceived 

pleasantness and arousal. Therefore the difference between, for example, en-

thusiastic and inspired cannot be distinguished using the emocards. 

Empirical Valida-

tion 

Only proof of concept, by applying on the design of specific mobile phones 

considering emotions. 

Users applied the emocards in existing phones to gather problems and ex-

pected emotions. The designer discovered to types of target users and devel-

oped specific prototypes for them. These prototypes were tested in order to 

verify if they meet users´emotional expectations. 



  
 

 

 
Further Comments  

 



 
Extraction Form 

Paper ID S16 

Paper Citation Hole, L. and Williams, O. (2007). The emotion sampling device (ESD). In 

Proceedings of the 21st British HCI Group Annual Conference on People and 

Computers: HCI... but not as we know it, 177-178. 

Main Idea of the 

Paper 

The paper describes the current work on the emotion sampling device (ESD) 

that has been developed in the light of ever-increasing interest in the area of 

affective computing, and out of a need to better understand the effect that elec-

tronic products have on the emotions of their users. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Emotion Sampling Device 

Type of Technolo-

gy 

Method 

Theoretical Basis Emotional appraisal theory attempts to define emotion as being based upon 

a series of appraisals which can thus lead to an emotional outcome. According 

to Lazarus, a common set of appraisals, in different combinations, produce 

multiple emotions, and each of the distinct emotions is posited to be directly 

associated with a distinctive pattern of appraisals. 

 

A list of 17 determinable emotions, along with their appraisals can be seen 

in the figure below. 

 

 
Description of the 

Technology 

The ESD consists of either a PDA or mobile phone which runs a mobile Ja-

va application and provides the user with a series of appraisal questions from 

which a basic emotional profile can be defined. 

Application Process 

of the Technology 

The ESD software is installed in a PDA or mobile phone and it records in-

formation of the user’s day. 

Considered UX 

Factors 

 A precipitating event, stressor or trigger of internal or external origin. 

 An appraisal of the event’s meaning relative to the individual, including 

some degree of cognitive processing before, following or during the expe-

rience of affect. 

 Subjective experiences along an intrinsic pleasure/pain axis associated 

with various dimensions of the precipitating event. 

 Defined changes in motor action. 

 Complex autonomic-physiological changes, most notably blood pressure, 

heart rate and skin conductance. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Potential users from the product. 

Location Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

Yes 

 



er Science? 

Was the technology 

proposed for software 

applications? 

No (Events in the context of ubiquitous computing) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Long Term Usage – Experience of the product in everyday 

life. 

Collected Data Qualitative – Appraisal of events. 

Quantitative – Physiological measures. 

Benefits The emotion sampling device provides its user with the ability to record 

their emotions at the moment that they experience an emotional event. 

It avoids the use of large scale metrics and as a result succeeds in being a 

light-weight system capable of blending into its environment. 

Drawbacks No validated. 

Empirical Valida-

tion 

No 

Further Comments  



 
Extraction Form 

Paper ID S17 

Paper Citation Isomursu, M., Kuutti, K. and Väinämö, S. (2004). Experience clip: method 

for user participation and evaluation of mobile concepts. In Proceedings of the 

eighth conference on Participatory design: Artful integration: interweaving 

media, materials and practices, 83-92. 

Main Idea of the 

Paper 

The paper describes experiences from using a field testing technique for col-

lecting user experience information for evaluating mobile applications used in 

everyday life. The technique uses mobile camera phones that are used for cap-

turing video and audio during the use of the mobile application. The users 

helped researchers in collecting user experience material by shooting the video 

clips themselves. The results show that with the technique they can get richer 

emotional material and more versatile usage situations. 

UX Definition ‘user experience’: the ‘totality’ of subjective experience of using a device or 

tool in a situation. As user experience is formed in a dynamic relationship be-

tween the user and the device, the application and the usage environment, it 

cannot be evaluated in a vacuum. 

Name of the Tech-

nology 

Experience Clip 

Type of Technolo-

gy 

Method 

Theoretical Basis Previous experience of the authors in evaluating UX using cameras and the 

difference in response: 

"We first used portable videocameras for capturing usage sessions. The re-

searcher followed the users, and recorded the whole usage sessions. Our expe-

rience showed that having a videocamera in a public space such as the pedes-

trian area restricts the mobility of the user, as the person with a videocamera 

cannot move very freely. Also, passers-by easily stopped to stare at the 

strange-looking pair moving oddly. It was also quite difficult to get ordinary 

users to participate in the videotaped evaluation, so the test subjects needed to 

be recruited beforehand. 

A videotaped usage session provided an excellent overall picture of the ses-

sion under evaluation, but our experience showed that videotaping in a public, 

mobile environment renders the usage situation somewhat unnatural, hence 

potentially affecting the user experience." 

The authors also let users take pictures and document the experience them-

selves. However, the pictures did not capture the nature of the experience, and 

although users reported their experienced through notes, some users did not 

provide rich descriptions. 

The authors applied questionnaires also. However, that method was not ap-

plicable in a free context of use, during a normal usage situation. 

Description of the 

Technology 

In the method, the researchers give a camera and the application to a pair of 

users. One user acts as the user of the application and the other one as the video 

shooter. The users record the usage situation (they can switch turns if they 

want) and they deliver the clips to the researchers, who analyze them. 

Application Process 

of the Technology 

Give the users a PDA and a camera phone. Instruct the PDA user on how to 

use the applications. Also, give instructions to the observer on how to record 

video clips. The instructions were the following: 

Record as many clips as possible 

Use the camera phone for capturing experiences 

related to the usage: failures, success, surprise, joy, anger, etc. Aim at the 

user of the PDA, not at the PDA screen. 

We showed how the video recording feature works. 

We explained the technical constraints, such as the 

best distance for shooting reduce, keeping fingers away from the lens, etc. 

Users spent time with the PDA and camera phones. Because of the expected 



lifetime of the battery of the PDA, we advised them to return within two hours. 

When the users returned with the devices, we asked them to describe what 

they did, how they used the applications and how did the applications behave. 

We encouraged storytelling. 

Video clips were downloaded to a PC for further analysis and deleted from 

the phone’s memory. 

Considered UX 

Factors 

What the users decide to depict. 

Wide range of usage situations and emotional responses: 

- Typical Usage Patterns (how the users chose to use the system, and what 

features they found most interesting) 

- Expressions and Emotions (The clips revealed both spontaneous emotional 

responses to the system as well as small performances that were created by the 

users to express their emotions.) 

- Usability Issues (capture situations where they had difficulties in under-

standing how the system works, or wanted to propose a better solution for im-

proving the usability of the system) 

- Technical Issues (technical reliability, accuracy and operation of the sys-

tem) 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Web Mobile Application 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Qualitative – Recollections and opinions based on the videos delivered. 

Benefits reduce or eliminate the influence of the researcher in the research situation 

give users freedom to try out and explore the possibilities of the system, 

support mobile usage situations 

not alter the environment in a way that would affect the user experience. 

Drawbacks Some users don´t want their failures to be recorded and they can erase it 

from the memory. 

Empirical Valida-

tion 

Yes – authors applied in the evaluation of a tourism application, informing 

different locations and providing adds. 



 
The authors show the results of what type of data they managed to gather. 

Further Comments  



 
Extraction Form 

Paper ID S18 

Paper Citation Larson, R. and Csikszentmihalyi, M. (1983). The experience sampling 

method. In H. T. Reis (Ed.), Naturalistic Approaches to Studying Social Inter-

action. New Directions for Methodology of Social and Behavioral Science, 41-

56. 

Main Idea of the 

Paper 

The paper describes the Experience Sampling Method (ESM), a research 

procedure for studying what people do, feel, and think during their daily lives. 

In the paper, the authors describe the Experience Sampling Method and illus-

trate its use for studying a broad range of issues. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Experience Sampling Method 

Type of Technolo-

gy 

Method 

Theoretical Basis Diary techniques proved a reliable means for investigating people’s lives 

across all parts of the day, public and private. Early diary studies have provided 

valuable information about the environments and activities in which people 

spend their waking hours. 

Evidence suggests that people are not good at reconstructing their experi-

ence after the fact and that they cannot provide reliable assessments of com-

plex dimensions of their own personality or of their experiences. 

Description of the 

Technology 

The objective of the Experience Sampling Method is to obtain self-reports 

for a representative sample of moments in people’s lives. To accomplish this 

objective, participants carry electronic pagers (the kind that doctors sometimes 

carry), which signal them according to a random schedule. The signal is a cue 

to complete a self-report questionnaire that asks about their experience at that 

moment in time. An example of the questionnaire is shown below: 

 
Application Process 

of the Technology 

Upon receipt of each random signal, participants respond to questions about 

their objective situation and their subjective state at that moment. 

Questions about participants’ subjective state have included items dealing 

with the content of their thoughts; their cognitive, emotional, and motivational 

states; and their perceptions of their current social situation. These questions 

have typically been structured into semantic differential or Likert-type scales. 

Considered UX 

Factors 

Objective data: Where participants were, what they were doing, and who 

they were with. 

Subjective data: content of their thoughts; their cognitive, emotional, and 

motivational states; and their perceptions of their current social situation. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Potential users from the product. 

Location Field - Free – In a real context of use by the user’s choice. 



Was the technology 

proposed for Comput-

er Science? 

No (Social and Behavioral Sciences) 

Was the technology 

proposed for software 

applications? 

No (If not, what product) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Long Term Usage – Experience of the product in everyday 

life. 

Collected Data Quantitative – Patterns on human behavior both objective and subjective. 

Benefits Obtains immediate reports on the ongoing conditions of the users’ lives. 

It does not rely on single assessments but obtains repeated measurements 

across many occasions. 

Drawbacks Not everyone is willing to take part of such study. 

Some experiences can be missed by the sample procedure. 

Empirical Valida-

tion 

Yes –  

In case studies: 

 An Idiographic Study: Lorraine’s Week. Lorraine happened to have a 

personal trauma during the week of ESM self-reports. Her reports illus-

trate how the method works. They also demonstrate how it can be used for 

an exercise that psychologists often talk about but rarely carry out—an id-

iographic study of a single individual’s life. 

 Investigating a Situation: Solitude. The situation that the Experience Sam-

pling Method has been used to investigate most thoroughly is solitude, the 

roughly 25 % of people’s lives when they are alone. Reviewing the ESM 

findings for solitude both delineates people’s experience in this context 

and suggests how the method can be used to investigate other common sit-

uations in everyday life. 

 Studying Individual Differences: Bulimia. Data obtained with the ESM 

method can also be used to examine differences between people. Bulimia 

is an eating disorder that seems to be reaching epidemic proportions 

among young women. It is characterized by episodes of rapid consumption 

of food (‘‘binges’’) followed by the use of vomiting, laxatives, or other 

means to eliminate the food (‘‘purges’’). These episodes can occur several 

times a day. Evidence suggests that they can be precipitated by events and 

emotions occurring in a person’s ongoing life. Because the disorder is so 

clearly tied to daily experience, investigation using the ESM procedure 

seemed particularly appropriate and managed to gather data on what 

thoughts, activities, and feelings distinguish the lives of these women. 

Further Comments  



 
Extraction Form 

Paper ID S19 

Paper Citation Den Uyl, M. and Van Kuilenburg, H. (2005). The FaceReader: Online facial 

expression recognition. In Proceedings of Measuring Behavior, 589-590. 

Main Idea of the 

Paper 

The paper describes the FaceReader system. The system is able to describe 

facial expressions and other facial features online with a remarkable accuracy. 

An empirical study is performed and emotional expressions can be recognized 

with an accuracy of 89% and it can also classify a number of other facial fea-

tures. 

UX Definition No UX definition, focuses on facial expressions as means for transmitting 

emotions. 

"As far as natural interfaces between humans and machines (computers, ro-

bots, cars, etc.) are concerned, facial signals provide a way to communicate 

basic information about needs and demands to the machine." 

Name of the Tech-

nology 

FaceReader 

Type of Technolo-

gy 

Tool 

Theoretical Basis The Active Template Method: The Active Template Method displaces a de-

formable face template over an image, returning the most likely face position 

or multiple positions if we allow more than one face to be analyzed. 

Active Appearance Model (AAM): The AAM uses a set of annotated imag-

es to calculate the main sources of variation found in face 

images and uses PCA compression to reduce the model dimensionality. 

Universal facial expressions of emotion (California Mental Health Research 

Digest): happy, angry, sad, surprised, scared, disgust or neutral. These emo-

tional categories are also known as the “basic 

emotions” or “universal emotions” and have been used to create the emo-

tions categories. 

Description of the 

Technology 

It is a fully automatic facial classification system which is robust under var-

ying conditions of pose, orientation and lighting using an 

implementation of the Active Appearance Model as core 

technology. 

The FaceReader system can classify emotional expression with a very high 

accuracy and can be trained to classify almost any other facial feature. 

 
Application Process 

of the Technology 

The system uses pictures of users to identify facial expressions. The process 

is: 

Face finding: an accurate position of a face is found. 

Face modeling: the system identifies variations of the mean face and models 

them, reducing dimensionality. 

Face classification: a trained neural network classifies the faces in one of the 



following emotion: happy, angry, sad, surprised, scared, disgust or neutral. 

Considered UX 

Factors 

Emotions depicted through faces. 

Availability Not Available 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

If the user is recorded and the images are analyzed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Quantitative – Instances of the Emotions through categorization of the faces. 

Benefits Automatic recognition of emotions through facial expressions. 

It can be trained to classify almost any other facial feature. 

Drawbacks None described. 

Empirical Valida-

tion 

Yes 

The authors evaluated the performance of the classifier. The table below, 

shows the results: horizontally the actual expression shown on the presented 

images is shown and vertically the emotion as 

predicted by the classifier. 

The total accuracy of the classification on the chosen set of emotional ex-

pressions is around 89% correct, which is among the highest performance rates 

reported. 

 
Further Comments  



 
Extraction Form 

Paper ID S20 

Paper Citation Cowie, R., Douglas-Cowie, E., Savvidou, S., McMahon, E., Sawey, M. and 

Schröder, M. (2000). ‘FEELTRACE’: An instrument for recording perceived 

emotion in real time. In ISCA Tutorial and Research Workshop (ITRW) on 

Speech and Emotion. 

Main Idea of the 

Paper 

The paper presents FEELTRACE, an instrument developed to let observers 

track the emotional content of a stimulus as they perceive it over time. Also, 

the authors evaluate the proposal using 16 clips from TV programs. 

UX Definition Not focused on UX. 

It focuses on the emotional content of a stimulus as users perceive it over 

time, allowing the emotional dynamics of speech episodes to be 

examined. 

Name of the Tech-

nology 

Feeltrace 

Type of Technolo-

gy 

Tool 

Theoretical Basis Activation-evaluation space represents emotional states in terms 

of two dimensions. 

- Activation measures how dynamic the emotional state is. For instance, ex-

hilaration involves a very high level of activation, boredom involves a very low 

one. 

- Evaluation is a global measure of the positive or negative feeling associat-

ed with the emotional state. For instance, happiness involves a very positive 

evaluation, despair involves a very negative one.  

 

Many techniques converge on the conclusion that to a first approximation, 

emotion terms can be understood as referring to points in a space defined by 

those two axes. 

Description of the 

Technology 

The space was represented by a circle on a computer screen. 

Within it, the main axes were drawn and labelled - one (activation) running 

from very active to very passive; the other (evaluation) running from very posi-

tive to very negative. The basic response mode was to move a cursor within the 

space, so that at any given time its position signalled the levels of activation 

and evaluation perceived by the user. The cursor was controlled by a mouse. 

 

 
To supplement the colour coding, the authors added verbal landmarks of 

two types. At the periphery we placed a small number of words designed to 

identify the strong, archetypal emotions associated with broad sectors of the 

circle. 

 

The dimension of time was represented indirectly, by keeping the circles as-

sociated with recent mouse positions on screen, but having them shrink gradu-

ally over time (as if the pointer left a trail of diminishing circles behind it). The 



effect was to provide a visual indication of the way ratings were being changed 

over time. 

Application Process 

of the Technology 

During the stimulus, users move the cursor of the mouse in the two dimen-

sional scale. 

Considered UX 

Factors 

- Activation measures how dynamic the emotional state is. For instance, ex-

hilaration involves a very high level of activation, boredom involves a very low 

one. 

- Evaluation is a global measure of the positive or negative feeling associat-

ed with the emotional state. For instance, happiness involves a very positive 

evaluation, despair involves a very negative one. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

http://www.dfki.de/~schroed/feeltrace/ 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No, emotional dynamics of speech episodes. 

 

Was the technology 

proposed for software 

applications? 

No, audio and video. 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Quantitative – emotions in terms of scores of activation and evaluation. 

Benefits Intermediate states are handled smoothly. 

Numerical format makes statistical treatment straightforward. 

The ability to capture temporal variation, both in the relatively long term 

and from second to second. 

Drawbacks There are distinctions that it fails to capture, notably the distinction between 

fear and anger. 

Empirical Valida-

tion 

Yes 

Two main studies were carried out with systems of that general type. In the 

first, the stimuli were tapes of discussions about emotive topics. In the second, 

they were samples of music. Both studies focused on the ability of the system 

to detect changing shades of emotion over time. 

Representation on each factor: 

 
Representation by ratio on the circle and color on that position. 



 
 

In the study different rates were given for different parts of the speeches and 

music. 

 

Finally, a new study was performed evaluating video instead of audio. The 

statistical analyses of the results show that Feeltrace is a reliable measurement 

tool. 

Further Comments  



 
Extraction Form 

Paper ID S21 

Paper Citation Read, J. and MacFarlane, S. (2006). Using the fun toolkit and other survey 

methods to gather opinions in child computer interaction. In Proceedings of the 

2006 conference on Interaction design and children, pp. 81-88. 

Main Idea of the 

Paper 

The paper investigates the use of survey methods in Child Computer Inter-

action and investigates the Fun Toolkit. The authors present empirical studies 

regarding the efficacy and usefulness of the tools. Finally, the authors provide 

guidelines for the future use of the Fun 

Toolkit. 

UX Definition No definition of UX presented. 

Authors refer to opinions, attitudes and behavior. Experience is cited as the 

act experiencing the product and is linked with expectations and outcomes. 

Name of the Tech-

nology 

The Fun Toolkit 

Type of Technolo-

gy 

Method 

Theoretical Basis Surveys are a long established instrument for gathering opinions and 

information from people and they are often used in HCI to gather opinions 

about products as well as to identify requirements for products. 

The authors consider some issues in order to develop a survey that can be 

applied in research regarding Child Computer Interaction: 

- Optimising is the preferred process; this occurs when a survey respondent 

goes thoughtfully and carefully through all four stages of the question and 

answer sequence. Satisficing is the opposite approach and occurs when a re-

spondent gives more or less superficial responses that generally appear reason-

able or acceptable, but without having gone through all the steps involved in 

the question answer process. 

- Suggestibility: concerns the degree to which children’s encoding, storage, 

retrieval and reporting of events can be influenced by a range of social and 

psychological factors. 

- Specific Question Formats: There is a strong acquiescence response bias in 

children: children tend to say ‘yes’, irrespective of the question or what they 

think about it. 

- Language Effects: Children have varying abilities in spoken and written 

language and this makes the design of questions for surveys problematic. Re-

search suggests that language in surveys is especially important and that vague 

and ambiguous words should be avoided. 

Description of the 

Technology 

The Fun Toolkit comprises: a Smileyometer, an Again - Again Table, and a 

Fun Sorter and also supports the idea of 

measuring remembrance and of using video footage to 

score engagement. 

The smileyometer is used to apply a judgment score (before and after the 

experience) 

 
The Fun Sorter allows children to sort their favorite functionalities/aspects 

of the application.  



 
The Again - Again Table allows children to indicate which functionali-

ties/aspects they would use again. 

 
Both the Fun Sorter and the Again - Again Table are related to Fun. 

 

The authors suggest guidelines to facilitate applying surveys with children: 

1. Keep it short 

2. Pilot the language 

3. Provide assistance for non / poor readers 

4. Limit the writing 

5. Use appropriate tools and methods 

6. Make it fun 

7. Expect the unexpected 

8. Don’t take it too seriously 

9. Be nice 

Application Process 

of the Technology 

Children use an application and then they apply the tools from the Fun 

Toolkit to measure their opinions, attitudes and behavior after the experience. 

Considered UX 

Factors 

Fun and overall judgement. 

The factors are not described in the paper. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Web Application (in the empirical study) 

But it is generic. 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes (in the empirical study) 



Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

Before Usage – Measuring Expectations. 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions, among others. 

Benefits It is specific for children. 

Drawbacks Not described 

Empirical Valida-

tion 

Yes 

Study 1 – The Effect Of Age On Smileyometer Results 

Children apply the smileyometer to verify if age affected their responses. 

Younger children tend give highest scores using the smileyometer. Thus, it is 

more appropriate for older children. 

 
Study 2 and Study 3 – Sorting, Constructs And Doing It All Again 

The authors verified the difference between the results from the Fun Sorter 

and the Again - Again Table. They correlated the results in order to verify if 

the tools measured the same construct. The results showed that both tools 

measured Fun. Thus, it is advisable to use the Again - Again Table, since it is 

better for children to apply it, as they will not balance their opinions in order to 

be "fair". 

Also, the Fun Sorter could be used, however to evaluate other constructs, 

such as Ease of Use. 

Further Comments  



 
Extraction Form 

Paper ID S22 

Paper Citation IJsselsteijn, W., van den Hoogen, W., Klimmt, C., de Kort, Y., Lindley, C., 

Mathiak, K. and Vorderer, P. (2008). Measuring the experience of digital game 

enjoyment. In Proceedings of Measuring Behavior, 88-89. 

Main Idea of the 

Paper 

The authors describe the work in progress within the FUGA project. In that 

project, the authors propose a questionnaire aimed at evaluating the experience 

in games. The paper describes the questionnaire and ongoing work. 

UX Definition None provided 

Name of the Tech-

nology 

Game Experience Questionnaire 

Type of Technolo-

gy 

Method 

Theoretical Basis No theoretical basis described, only previous papers mentioned. 

Description of the 

Technology 

The Game Experience Questionnaire (GEQ) reliably distinguishes between 

seven different dimensions of player experience: Sensory and Imaginative 

Immersion, Tension, Competence, Flow, Negative Affect, Positive Affect, and 

Challenge. The GEQ is freely available in Dutch, English, German, Swedish 

and Finnish. Translations in other languages, including French, are in progress. 

An example of the items of the questionnaire is provided below: 

 
Application Process 

of the Technology 

Evaluators ask users to fill in the questionnaire during or after gameplay. 

Considered UX 

Factors 

Sensory and Imaginative Immersion, Tension, Competence, Flow, Negative 

Affect, Positive Affect, and Challenge. 

No description of the items is provided. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

 

Was the technology 

proposed for software 

applications? 

Yes 

 

Type of Assessed 

Product 

Digital Games 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

After Usage – After experiencing the product. 

(Depends on how the evaluator applies it) 



Collected Data Quantitative – percentage of agreement with the items. 

Benefits • It captures several aspects of digital game experiences 

• can be filled in a convenient, time-efficient and independent way 

• independent of the type of game, platform, or gamer 

• non-disruptive to the gameplay itself 

Drawbacks Does not explain the reason for a score in the questionnaire (this drawback 

is not explained in the paper) 

Empirical Valida-

tion 

The GEQ is being applied in a number of experimental research studies 

within the FUGA project, and results testify to the measure’s test-retest relia-

bility and construct validity. However, no description of the empirical study is 

provided. 

In a poster, the authors describe an extension of the GEQ for children (i.e. 

the Kids GEQ). A study was carried with this extension: 31 children (10 boys), 

aged 11-13, played two versions of Treasure 

Hunter, an outdoor, physical game—related to tag and hide and seek—that 

makes use of a mobile device enabling wireless communication between the 

players. The KidsGEQ was administered after each play session. Additionally, 

focus groups probed the user friendliness and understandability of the 

KidsGEQ. Children had no problems understanding the KidsGEQ but general-

ly found it too lengthy. Further, reliability analysis showed moderate reliability 

for four core dimensions (immersion, competence, challenge, flow) and the 

extra modules. The authors did have low reliability for three core dimensions 

(positive affect, negative affect, tension). 

Further Comments  

 



 
Extraction Form 

Paper ID S23 

Paper Citation Geneva Emotion Research Group. (2002). Geneva Appraisal Questionnaire 

(GAQ): Format, Development, and Utilization. 

Main Idea of the 

Paper 

The paper describes the format, development, and utilization of the Geneva 

Appraisal Questionnaire. 

UX Definition No UX definition provided 

Name of the Tech-

nology 

Geneva Appraisal Questionnaire 

Type of Technolo-

gy 

Method 

Theoretical Basis It is based on the Stimulus Evaluation Checks proposed by Scherer's model. 

The table below shows the Stimulus Evaluation Checks (SECs) that are con-

sidered in the GAQ questionnaire. 

 
Description of the 

Technology 

It is a questionnaire that aims at assessing, as much as is possible through 

recall and verbal report, the results of an individual's appraisal process in the 

case of a specific emotional episode. 

Application Process 

of the Technology 

The GAQ questionnaire, can be used for noncommercial research purposes 

by appropriately trained researchers in psychology and other social and behav-

ioral sciences without formal agreement. 

Users answer the questionnaire. 

Considered UX 

Factors 

Description of the Event (occurrence and the characteristics) 

Consequences of the event 

Reactions of the Event 

Verbal description of the emotional experience 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

No (Psychology) 



Was the technology 

proposed for software 

applications? 

No (Stimulus in General) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

Before Usage – Before experiencing the product. 

After Usage – After experiencing the product. 

Collected Data Qualitative – descriptions of the event and effects. 

Quantitative – answers based on the scales 

Benefits Not Described 

Drawbacks Not Described 

Empirical Valida-

tion 

No 

Further Comments  



 
Extraction Form 

Paper ID S24 

Paper Citation Scherer, K. (2005). What are emotions? And how can they be measured?. 

Social science information, 44(4), 695-729. 

Main Idea of the 

Paper 

The paper focuses on defining ‘‘emotion’’ and differentiating it from other 

concepts such as mood, feeling, etc. 

After that, based on such core definition of emotion, several words similar 

in meaning regarding the same emotion are combined in a wheel in order to 

facilitate the evaluation of emotions. 

UX Definition No definition of UX. The core concept is on emotions. For a definition on 

emotion see Theoretical Basis section. 

Name of the Tech-

nology 

Geneva Emotion Wheel 

Type of Technolo-

gy 

Method 

Theoretical Basis 

 
Emotions are driven by several features: 

Event focus: The need for emotions to be somehow connected to or an-

chored in a specific event, external or internal, rather than being free-floating, 

resulting from a strategic or intentional decision, or existing as a permanent 

feature of an individual, constitutes the event focus design feature. 

Appraisal driven: the eliciting event and its consequences must be relevant 

to major concerns of the organism. The design features event focus and ap-

praisal basis are linked, highlighting the adaptational functions of the emotions, 

helping to prepare appropriate behavioral reactions to events with potentially 

important consequences. 

Response synchronization: Given the importance of the eliciting event, 

which disrupts the flow of behavior, all or most of the subsystems of the organ-

ism must contribute to response preparation. The resulting massive mobiliza-

tion of resources must be coordinated, a process which can be described as 

response synchronization. 

Rapidity of change: emotion processes are undergoing constant modification 

allowing rapid readjustment to changing circumstances or evaluations. 

Behavioral impact: Emotions have a strong effect on emotionconsequent 

behavior, often interrupting ongoing behavior sequences and generating new 

goals and plans. In addition, the motor expression component of emotion has a 

strong impact on communication. 

Intensity: the intensity of the response patterns and the corresponding emo-

tional experience are relatively high. 

Duration: As emotions imply massive response mobilization and 

synchronization as part of specific action tendencies, their duration 



must be relatively short in order not to tax the resources of the 

organism and to allow behavioral flexibility. 

 

Other concepts: 

 
 

The author uses the terms Russell (1983) uses as markers for his claim of an 

emotion circumplex in two-dimensional valence by activity/arousal space (up-

per-case terms). Onto this representation the author superimposed the two-

dimensional structure based on similarity ratings of 80 German emotion from 

an earlier study that demonstrated the justification for the assumption that se-

mantic space may be organized by appraisal criteria: 

 
Description of the 

Technology 

It is a Graph that organizes the emotions in families according to their 

meaning and uses the dimensions of valence and control. The arrousal dimen-

sion is measured through the size of the circle that the user employs to deter-

mine his emotion. 



 
Application Process 

of the Technology 

Users employ the Geneva Wheel to depict their emotions. 

Considered UX 

Factors 

Valence (negative/positive) 

activity/arousal (intensity and control) 

Availability Available For Free 

Information Source Users – Potential users from the product. 

Location Lab or Industry 

Was the technology 

proposed for Comput-

er Science? 

No (Social Sciences) 

Was the technology 

proposed for software 

applications? 

No (Generic Use of Emotion Measurement) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – emotion categorization and intensity. 

Benefits Allows the evaluation of appraisal dimensions (arrangement of emotion 

terms in two dimensional space) and the intensity of the associated subjective 

feeling (distance from origin). 

Drawbacks Not described. 

Empirical Valida-

tion 

No 

Further Comments  



 
Extraction Form 

Paper ID S25 

Paper Citation Obrist, M., Moser, C., Alliez, D., Holocher, T. and Tscheligi, M. (2009). 

Connecting TV & PC: an in-situ field evaluation of an unified electronic pro-

gram guide concept. In Proceedings of the seventh european conference on 

European interactive television conference, 91-100. 

Main Idea of the 

Paper 

The authors report the results from a conducted in-situ field study for a new-

ly developed EPG (Electronic Program Guide) system. The authors show the 

results of applying the Group-based Expert Walkthrough along with other 

methods for addressing Usability Issues and Emotional Rating. 

UX Definition No UX definition is provided. 

The term experience is used to address the moment in which user come in 

contact with the product. 

Name of the Tech-

nology 

Group-based Expert Walkthrough 

Type of Technolo-

gy 

Method 

Theoretical Basis The term walkthrough has been used in the software engineering community 

to describe a structured review of software since at least the early 70s. The 

software engineering walkthrough seem to have been developed on basis of 

experiences with team programming and procedures for software reviews. 

Description of the 

Technology 

The group-based expert walkthrough helps to identify usability problems, 

design improvements, and good design solutions in a given user interface. 

Evaluations are conducted as group usability inspections. 

The method is particularly developed to enable work-domain experts to 

serve as evaluators. However, also usability experts may be utilized as evalua-

tors. 

Developers and designers are recommended to participate, but as observers 

only. 

The output of the method is a written report, presenting identified usability-

problems, suggested design changes, and good solutions. All problems are to 

be rated according to severity levels. 

The authors extended the method with creative probing material to support 

the participants during the tasks completion and motivate them to identify 

problems and their favorite features. Finally, a Scale was provided to measure 

overall emotional raitings. 

 

 
Application Process 

of the Technology 

Develop context description, task scenarios, presentation material, and doc-

umentation for evaluators and test leader. 

Recruit end users who are non experts or expert users. 

During the walkthrough the participants solve tasks in teams, take notes and 

rate the tasks.  

Considered UX 

Factors 

Traditional Usability (mostly) 

Emotional Rating (extended through a scale) 

Availability Available For Free 



 

Information Source Users – Potential users from the product. 

The Development Team – Practitioners working at the development project. 

UX Experts – Practitioners with high degree of UX knowledge and practical 

experience in its assessment. 

Location Lab or Industry 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Electronic Program Guide Applications (for TV) 

But it could be used in other contexts. 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas 

Functional prototypes 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas 

Functional prototypes 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions, and emotions. 

Quantitative – Distribution of emotional ratings 

Benefits - May provide insights in utility-related issues as well as usability issues. 

- High potential thoroughness of usability issues given use of different 

groups of experts. 

- The evaluation procedure is simpler to understand and use for the evalua-

tors. 

Drawbacks It does not evaluate UX on its own, other processes and methods have to be 

combined to measure UX. 

The group-based expert walkthrough may utilize non-usability experts as 

evaluators. However, a skilled usability professional is required to prepare and 

run the evaluation, as well as conduct the subsequent compiling of the evalua-

tion report. 

The main problem during the group-based walkthrough was the time pres-

sure. As the EPG was very complex, the participants often needed more time to 

fulfill the tasks and consequently less time remained for the discussion. 

Empirical Valida-

tion 

Yes 

Proof of concept, where it was applied with users. Mostly problems and im-

provement opportunities regarding the evaluated application are presented. 

Further Comments  



 
Extraction Form 

Paper ID S26 

Paper Citation Van der Heijden, H. and Sørensen, L. (2002). Measuring attitudes towards 

mobile information services: an empirical validation of the HED/UT scale. 

Technical University of Denmark, Center for Tele-Information. 

Main Idea of the 

Paper 

The authors start their analysis over the HED/UT scale, which consists of 12 

items measuring hedonic value, and 12 items measuring utilitarian value of a 

service. However, statistical analysis showed that the scale should be reduced 

to a short-form version to meet standard reliability and validity tests. In that 

context, the authors present a revisited scale for evaluating mobile services. 

UX Definition No UX definition provided. 

The authors refer to consumer attitudes that can be decomposed into a cog-

nitive and an affective component. 

Name of the Tech-

nology 

HED/UT Scale 

Type of Technolo-

gy 

Method 

Theoretical Basis In the study, the authors measured user attitudes towards a mobile infor-

mation service with the HED/UT scale, developed by Spangenberg et al. 

(1997). The scale is influential because it is included in the Handbook of Mar-

keting Scales (Bearden & Netemeyer, 1999), a resource frequently used by 

marketing researchers to design academic questionnaires. It is also an appro-

priate scale, because it addresses the utilitarian and the hedonic components of 

attitude, and, according to its developers, it is generally applicable to all prod-

ucts and services. It was therefore assumed that the scale could be applied to 

mobile information services as is, without any modification from our part. Our 

driving hypothesis was that the scale would uphold against standard reliability 

and validity tests. 

Description of the 

Technology 

The HED/UT Scale provides a set of items to measure cognitive and affec-

tive attributes in mobile information services. Originally, the scale had 24 

items, but the authors refined them based on an empirical study. 

Some improvements were performed in this version: First, they proposed 

that the adverbial quantifiers Extremely, Quite, Slightly, Neutral be included in 

the measurement instrument. These adverbs decrease the participant’s potential 

confusion in the interpretation of the rating, and thereby help to reduce the 

differentiation in the ratings. Second, they proposed to include the altered he-

donic items: Unenjoyable/Enjoyable, Cheerless/Cheerful, and  amus-

ing/Amusing into the scale again. In their original form, these pairs were re-

versely scaled and subject to confusion. Also, the items Not playful/playful and 

Not thrilling/thrilling should be added to the scale in a new version: Seri-

ous/Playful and Unthrilling/Thrilling. In their original version these items just 

didn’t make it in the reliability analysis, but they may well fare better in a sub-

sequent empirical study of greater and more varied sample size. For the re-

maining adjective pairs containing negations, the negations were likewise con-

verted into opposites instead. 



 
Application Process 

of the Technology 

Users are assigned a set of tasks. 

After finishing the tasks, the user fill a questionnaire in which the scale is 

provided. 

Considered UX 

Factors 

The cognitive component refers to the utilitarian value that a person associ-

ates with the product or service. 

The affective component refers to the hedonic value that a person associates 

with the product or service. 

Availability Available For Free 

Information Source Users – Potential users from the product. 

Location Lab or Industry 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Web Mobile Application (in the context of mobile information services) 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes 

 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas 

Design Models 

Functional prototypes 

Because it is a scale that needs to be filled. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions measured through the items of the scale. 

Quantitative – Scale ratings. 

Benefits Specifically crafted for mobile services. 

It applies adverbial quantifiers. 

It does not use negation as it may actually be conceived as a neutral, rather 

than a negative attitude. 

Drawbacks The final version of the method has not been evaluated. 

Empirical Valida- Yes 



tion The authors developed two similar mobile services in order to evaluate the 

suitability of the original HED/UT Scale. 

Using a 2 x 2 factorial design, the authors worked with two treatments: 1) 

task complexity and 2) absence / presence of the decision aid. Task complexity 

was reflected in the number of digital cameras that participants could choose 

from (10 and 20). Note that this is only one way to improve task complexity 

(Campbell, 1988). The 86 participants were randomly assigned to each of the 

four cells 

 
The authors carried out statistical analyses to verify to what extent the items 

were suitable for mobile information services evaluation. The results are shown 

in the table below and the applied changes are shown in the description of the 

method section. 

 
Further Comments  



 
Extraction Form 

Paper ID S27 

Paper Citation Madsen, M. and Gregor, S. (2000, December). Measuring human-computer 

trust. In Proceedings of Eleventh Australasian Conference on Information Sys-

tems, 6-8. 

Main Idea of the 

Paper 

The paper describes a psychometric instrument specifically designed to 

measure human-computer trust. The method (HCT) was developed and tested. 

It was found that both cognitive and affective components of trust could be 

measured and that the affective components were the strongest indicators of 

trust. The reliability of the instrument, measured as Cronbach's alpha, was 

0.94. 

UX Definition No definition on UX provided. 

Trust affects the experience of a software product. It encompasses both the 

user's confidence in the system and their willingness to act on the system's 

decisions and advice. 

Trust is defined as: the extent to which a user is confident in, and willing to 

act on the basis of, the recommendations, actions, and decisions of an artificial-

ly intelligent decision aid. 

Name of the Tech-

nology 

Human Computer Trust 

Type of Technolo-

gy 

Method 

Theoretical Basis Cognition-based components of HCT (CBT) are based on the user's intellec-

tual perceptions of the system's characteristics. Affect-based components 

(ABT) are those which are based on the user's emotional responses to the sys-

tem. The overall affect-based component necessarily plays a greater role in 

situations where the user has insufficient knowledge upon which to base a 

cognitive decision. 

Example: 

 
The authors identified the underlying dimensions of HCT and indicators for 

each dimension. The Nominal Group Technique (Delbecq et al 1975) was used 

with a group of four experienced computer users to identify factors believed to 

be correlated with HCT. This group identified 10 constructs which they be-

lieved would affect their level of trust in an IDA. The resultant constructs were 

compared to constructs from previous trust research (Barber 1983, Lerch et al 

1993, Muir et al 1996, Rempel et al 1985, Sheridan 1988). Constructs which 

were similar in meaning were merged and constructs which were outside the 

scope of this study were eliminated. Nine constructs emerged as the basis for 

the new instrument. Items were then assigned to these constructs to comprise 

the initial set of sub-scales in the overall HCT instrument. 

Based on a statistical analysis 5 constructs were selected: 

1. Reliability 

2. Understandability 

3. Technical Competence 

4. Personal Attachment 

5. Faith 

The constructs are described in the evaluated UX factors section. 

Description of the 

Technology 

The HCT is a scale that evaluates the components related to Human Com-

puter Trust. 

It is based on the model in the figure below and was refined according to 



empirical studies with statistical analyses. 

 
 

The scale is the following: 

 

 
Application Process 

of the Technology 

Users fill the scale with their opinion regarding a product. 

Considered UX 

Factors 

1. Reliability of the system, in the usual sense of repeated, consistent func-

tioning. 

2. Understandability in the sense that the human supervisor or observer can 

form a mental model and predict future system behavior. 

3. Technical Competence of the system meaning that the system is per-

ceived to perform the tasks accurately and correctly based on the information 

that is input. 

4. Personal Attachment to the system comprised of: liking meaning that the 

user finds using the system agreeable and it suits their taste and loving meaning 

that the user has a strong preference for the system, is partial to using it and has 

an attachment to it. 

5. Faith meaning that the user has faith in the future ability of the system to 

perform even in situations in which it is untried. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

(Does not specify if it can be employed online) 



Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

 

Type of Assessed 

Product 

Intelligent Decision Aids (IDA) 

These systems are designed to assist the decision-maker to make better task 

decisions more efficiently. 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

The evaluated system was a real system: Taxi Dispatch Systems 

Product Develop-

ment Phase 

(Our Perception) 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – Answers to the scales in numbers. 

Benefits Allows measuring trust consistently and reliably through a scale. 

Drawbacks None described. (Does not explain the reasons why users gave positive or 

negative scores) 

Empirical Valida-

tion 

Yes 

The instrument was tested for construct validity and scale reliability in a 

field study with users of operational Taxi Dispatch Systems. Four hundred 

surveys were distributed and 78 were returned completed. Of these, 75 passed 

through data screening. First, the reliability of each of the sub-scales and the 

overall scale was determined as Cronbach's alpha. 

 
Table 4 shows the five-factor model using a threshold value of 0.4. This 

value eliminates much of the noise while not eliminating any item completely. 

It should be noted that loadings of 0.6 and above are considered to be strong 

and reliable. 

 
Further Comments  



 
Extraction Form 

Paper ID S09 

Paper Citation Jordan, P. (2002). Designing pleasurable products: An introduction to the 

new human factors. CRC press. 

Main Idea of the 

Paper 

The book describes several UX evaluation methods for different purposes, 

with their execution process and advantages and disadvantages. 

UX Definition No definition provided. 

Name of the Tech-

nology 

Immersion 

Type of Technolo-

gy 

Method 

Theoretical Basis None described. 

Description of the 

Technology 

This technique involves the investigator experiencing a product him/herself 

and evaluating the pleasurability of the product on the basis of his/her own 

experiences. The technique does not involve other participants than the investi-

gator. Also, the investigator is making judgments about the product's pleasura-

bility or displeasurability based on his/her experience of it, rather than solely 

on the basis of his/her expertise or by an evaluation against a checklist of prod-

uct properties. 

Application Process 

of the Technology 

Usually, immersion will involve the investigator experiencing a finished 

product over a period of time. 

Each time (s)he used it, the investigator would record his/her experiences 

and the opinions that (s)he has about the product. (S)He might also record 

his/her impressions when (s)he first saw the product and the reactions of others 

to the product. 

(S)He might make observations about: 

 How the evaluated product compares with others on display and what 

his/her reaction to the product was when first seeing it. 

 Look at some of the usability aspects of the product by trying out a few 

basic tasks. 

 Depending on the product, the investigator might try to use it in a real 

usage situation under different conditions (e.g. at home, on the street, at 

restaurants, others.) 

 Also, the investigator might employ the product under 'extreme' circum-

stances (for instance, the investigator could use an evaluated mobile phone 

during a hike in the countryside). 

After a period of experience with the product, the investigator will then 

make a judgment about how well the product performs against the criteria by 

which its pleasurability is to be judged. 

Considered UX 

Factors 

Impressions on factors that the investigator considers that affect the pleasur-

ability of the product. 

Availability Available For Free – It is published or accessible through the internet or 

other means 

Information Source UX Experts 

Location Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (Products in General) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 



Paper) 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Long Term Usage – Experience of the product in everyday 

life. 

Collected Data Qualitative – Opinions, among others. 

Benefits Not requiring participants other than the investigator himself or herself can 

be convenient and it preserves confidentiality. 

It gives the investigator a first-hand insight as to what it is really like to ex-

perience a product. First-hand experience can be extremely valuable as it cuts 

out the potential miscommunications or misunderstandings inherent in observ-

ing or receiving feedback from others. 

The investigator can gain a sense of empathy with others who experience 

the product. This can make the technique extremely valuable when used in 

combination with other methods, as the investigator would understand what the 

other participants think about the product since (s)he would have already expe-

rienced it. 

As the investigator is someone with knowledge on human-factors it would 

be possible for him/her to derive design solutions directly from his/her experi-

ences. 

Drawbacks The investigator may not be representative of the people for whom the 

product is designed. It is important, then, that the investigator does not let his 

or her personal agenda colour the overall assessment of the product. Thus, the 

effectiveness of the method is likely to be dependent on the ability of the inves-

tigator to empathize with those in the product's target group. 

An investigator's knowledge of a particular product or product type might 

give him/her special insights into the product that will affect his or her experi-

ence of it. For example, his or her knowledge of how a product works might 

mean that functions that gave problems in use to others may be easy for the 

investigator to use. 

Empirical Valida-

tion 

Not described. 

Further Comments  



 
Extraction Form 

Paper ID S28 

Paper Citation Ryan, R., Connell, J. and Plant, R. (1990). Emotions in nondirected text 

learning. Learning and Individual Differences, 2(1), 1-17. 

Main Idea of the 

Paper 

The paper presents two studies examining the influence of emotions on 

nondirected learning. Nondirected learning is conceptualized as learning which 

occurs in the absence of external prompts, reinforcements, or specific instruc-

tion. In the studies the authors employ the Intrinsic Motivation Inventory and 

discuss its results. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Intrinsic Motivation Inventory 

Type of Technolo-

gy 

Method 

Theoretical Basis Motives and emotions can be hypothesized to influence nondirected learn-

ing at all stages of the process; orientation, acquisition, storage, and recall. 

Interest-enjoyment is the central affective accompaniment of intrinsically 

motivated behaviors and is maximized under conditions of optimal challenge 

and absence of extrinsic pressures toward a specific goal. Another term used 

for an interested, intrinsically motivated engagement with an activity is “task 

involvement.” deCharms (1968) defined task involvement as a condition where 

the motivation for a high level of involvement in an activity stems from its 

intrinsic properties, such as its challenge or novelty. 

Description of the 

Technology 

The Intrinsic Motivation Inventory (IMI) is a 16-item adaptation of post ex-

perimental questionnaires used in previous research (Ryan 1982; Ryan et al. 

1983). The questionnaire assesses interest-enjoyment and pressure-tension 

related to a given activity on 7-point scales. Prior research has shown signifi-

cant correlations between the interest-enjoyment items from this scale and 

behavioral “freechoice” measures of intrinsic motivation. In addition, pressure-

tension ratings have been positively related to externally controlling environ-

ments (Ryan et al. 1983) and intrapsychic, self-esteem related pressures (Ryan 

1982; Plant & Ryan 1985). 

Application Process 

of the Technology 

Users fill in the questionnaire after the stimulus. 

Considered UX 

Factors 

The instrument assesses participants’ interest/enjoyment, perceived compe-

tence, effort, value/usefulness, felt pressure and tension, and perceived choice 

while performing a given activity, thus yielding six subscale scores. 

No description of the factors is provided. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Potential users from the product 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

No 

(Psychology) 

Was the technology 

proposed for software 

applications? 

No 

(Human Behavior) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 



(Our Perception) 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – Scores of the scale. 

Benefits Can be employed to measure the users’ motivation with the product. 

Drawbacks To be confident in one’s assessment of intrinsic motivation, one needs to 

find that the free-choice behavior and the self-reports of interest/enjoyment are 

significantly correlated. 

Items within the subscales overlap considerably, although randomizing their 

presentation makes this less salient to most participants. Nonetheless, shorter 

versions have been used and been found to be quite reliable. 

Empirical Valida-

tion 

Yes 

In Study 1, one of two expository texts was given to ninety-two undergradu-

ate subjects for the ostensible purpose of obtaining attitudinal and emotional 

ratings. Two separate measures of motivational and emotional factors and per-

ceived comprehension were administered immediately following the subjects’ 

reading of the text. No mention of later testing occurred. After a brief delay, 

subjects’ recall of the texts was obtained and scored using a propositional cod-

ing scheme. Correlational results revealed that factor-analytically derived di-

mensions of interest-enjoyment and task involvement were positively associat-

ed with perceived comprehension text recall, while ego-involvement, shame, 

and hostility were negatively related to these same variables. 

Study 2 was conducted: first, to replicate the emotion dimensions obtained 

in Study 1 on a larger, combined sample; second, using the larger samples to 

specify and test a “path model” of the indirect influence of emotions on nondi-

rected learning through perceived comprehension. The discussion focuses on 

the significance of motives and emotions for nondirected learning and the im-

plications of the current study for organismic learning theories. 

Further Comments  



 
Extraction Form 

Paper ID S29 

Paper Citation Karapanos, E., Zimmerman, J., Forlizzi, J. and Martens, J. (2010). Measur-

ing the dynamics of remembered experience over time. Interacting with Com-

puters, 22(5), 328-335. 

Main Idea of the 

Paper 

The paper presents an alternative methodological approach for studying how 

users’ experiences with interactive products develop over time. The approach 

lies in the elicitation of rich qualitative insights in the form of experience narra-

tives, combined with content-analytical approaches for the aggregation of idio-

syncratic insights into generalized knowledge. The authors describe a tool de-

signed for eliciting rich experience narratives retrospectively, and illustrate this 

tool by means of a study that inquired into how users’ experiences with mobile 

phones change over the first 6 months of use. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

iScale 

Type of Technolo-

gy 

Method 

Theoretical Basis The distribution of different experiences over time led to the realization of 

three overall phases in the adoption of the product: Orientation, Incorporation 

and Identification. Orientation relates to participants’ initial experiences that 

are pervaded by feelings of excitement and frustration as they are confronted 

with novel features and learnability problems. Incorporation relates to reports 

of how the product is becoming meaningful in participants’ daily lives as well 

as the realization of usability and usefulness problems that pertain over long-

term use. Finally, identification relates to participants’ personal experiences as 

the product plays a part in daily rituals, as well as to social experiences, as the 

product allows for self-expression and creating a sense of community. 

Holistic approaches attempt, through qualitative inquiry, to gain rich in-

sights into users’ idiosyncratic experiences. They attempt to inquire into the 

ways that design attributes interact with contextual details in particular con-

texts. Among the Holistic approaches, retrospective methods allow users to 

describe in a temporal sequence, the activities that took place during the day. 

It may not matter how a product was experienced in a given situation, but 

what individuals remember from this experience. 

Description of the 

Technology 

As iScale is a retrospective technique. The iScale tool uses sketching in im-

posing a certain process in the reconstruction of experiences. It was found that 

these processes have a substantial impact on the number, the richness and the 

test–retest reliability of recalled information when compared to a control con-

dition, a free recall without employing any form of sketching (Karapanos et al., 

2009a). 

 
Application Process 

of the Technology 

Participants using iScale are asked to sketch how their opinion on a given 

product quality (e.g. the perceived usability of a product) has changed as a 

course of time. In essence, participants sketch linear segments with a certain 

slope (which denotes the change in the value of the reported quality) and length 

(which denotes the temporal span of the reported period). Participants may 

then associate each line segment with one or more experiences that are be-

lieved to have induced the given change in their perception of the product qual-

ity. 



Considered UX 

Factors 

Two kinds of information are provided by iScale: (a) a list of experience 

narratives that are considered most impactful by the participant, and (b) a 

sketched pattern of the participant’s perceptions of a given product quality. 

Ease-of-use reflected pragmatic experiences while innovativeness 

reflected hedonic experiences. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

 

Was the technology 

proposed for software 

applications? 

No (Mobile Phone) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Qualitative – Narratives. 

Quantitative – Lines Patterns. 

Benefits Gain rich insights into users’ idiosyncratic experiences. Users indicate the 

key elements in their experience that mattered. 

It does not disturb users during use. 

Drawbacks Its labor intensive nature as a large amount of experience narratives need to 

be content-analyzed in the development of theory of the dynamics of users’ 

experiences over time. 

Empirical Valida-

tion 

Yes 

The study was conducted with 48 participants (17 Female), ranging from 18 

to 28 years old (median = 23 years). All participants owned a mobile phone for 

no less than four and no more than 18 months. Participants used the iScale tool 

in sketching how their perceptions of their mobile phone, regarding these two 

product qualities, developed from the moment of purchase till the present time. 

While sketching, they reconstructed and reported the experiences that af-

fected their opinion about the product. For each drawn line segment, they were 

asked to add at least one experience that induced this change in their perception 

of the respective quality. Participants also annotated the timeline of the iScale 

tool by defining the estimated time that had passed from the purchase of the 

product till the end of each respective period. 

The results show an example of how to apply the iScale to gather data on 

the UX. 

Further Comments  



 
Extraction Form 

Paper ID S30 

Paper Citation Schütte, S. (2002). Designing feelings into products: Integrating kansei en-

gineering methodology in product development. 

Main Idea of the 

Paper 

The paper is a thesis describing Kansei Engineering and its applicability in 

different areas regarding evaluation and design of products with emotional 

appeal. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Kansei Engineering Software 

Type of Technolo-

gy 

Tool 

Theoretical Basis The expression Kansei is difficult to translate. It means approximately “total 

emotions”, but that does not fully explain its meaning - in fact not at all. Kansei 

is the impression somebody gets from a certain artifact, environment or situa-

tion using all their senses of sight, hearing, feeling, smell, taste as well as their 

recognition. 

Kansei Engineering is first and foremost a product development methodolo-

gy, which translates customer’s impressions, feelings and demands on existing 

products or concepts to design solutions and concrete design parameters. Sec-

ondly, it shows how Kansei is translated into design. 

Description of the 

Technology 

KESoft (Kansei Engineering Expert Software) is an online based software 

for carrying out quick Kansei Engineering Studies. KESoft generates webpages 

for collection of Kansei raw-data. After enough information has been collected 

the software can analyze the data using linear regression method (QT1) and 

rough sets analysis (RSA) which establishes mathematical connections be-

tween the subjective impression of a product (Kansei) and its properties. A 

prediction model is build of how a certain product is perceived of a customer 

group. This information can be used for improvement and development of new 

products. 

 
Some words that have been employed in the Kansei Engineering Process. 



 
Application Process 

of the Technology 

Users try the developed software and provide feedback which is employed 

to improve the evaluated application. 

Considered UX 

Factors 

The evaluated aspects are not described. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

 

Was the technology 

proposed for software 

applications? 

Yes 

 

Type of Assessed 

Product 

Web Application 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – Attributes based on a scale. 

Benefits Automatic Analysis of the data. 

Drawbacks It is difficult to choose the product domain, which is responsible for indicat-

ing if the product meets the users’ needs.  

Empirical Valida- Yes, proof of concept but no detailed information provided on how to ana-



tion lyze the results. The study is mentioned due to its initial stages. 

Further Comments  

Extraction Form 

Paper ID S31 

Paper Citation Abowd, G., Atkeson, C., Bobick, A., Essa, I., MacIntyre, B., Mynatt, E. and 

Starner, T. (2000). Living laboratories: the future computing environments 

group at the Georgia Institute of Technology. In CHI’00 extended abstracts on 

Human factors in computing systems, 215-216. 

Main Idea of the 

Paper 

The paper describes approaches in living laboratories where their research is 

applied to everyday life in the classroom (Classroom 2000), the home (Aware 

Home), the office (Augmented Offices), and on one's person (Wearable Com-

puting). 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Living Laboratory 

Type of Technolo-

gy 

Method 

Theoretical Basis No theoretical basis described. Technology was proposed based on the 

needs of the authors. 

Description of the 

Technology 

Living laboratories are modified locations in which researchers can experi-

ence, analyze and improve the very technologies they are inventing. In these 

laboratories, the authors are investigating and building futuristic computing 

applications that apply ubiquitous computing technology to everyday life, such 

as in the classroom, the office, and the home. 

Application Process 

of the Technology 

Examples of tailored made living laboratories: 

 

Classroom 2000 

The prototype classroom environment seamlessly captures much of the rich 

interaction that occurs in a typical university lecture. By capturing the different 

streams of activity in the classroom and presenting an easily accessible inter-

face that integrates those streams together, the authors reduce the need for ver-

batim note-taking, allowing the student to engage in, and better understand, the 

classroom discussion. 

 

Wearable Computing 

A custom wearable computer that has been worn since 1993. By living with 

these technologies, Dr. Starner and others are uncovering new issues and op-

portunities in areas of augmented memory, augmented reality, intellectual col-

lectives, and wearable sensing. 

 

Aware Home 

A research agenda centered around computing in the home. It is an intent to 

produce an environment that is capable of knowing information about itself 

and the whereabouts and activities of its inhabitants. 

 

Augmented Offices 

An environment to study how ubiquitous computing can be used more ef-

fectively in the office environment. The authors are interested in exploring how 

they can perceive the activities of the inhabitants, and apply that information to 

more effectively support office workers who may be using a diverse set of 

technologies (such as wall sized or head-worn displays). 

Considered UX 

Factors 

Observation of how users perform tasks. Other data can be collected but are 

not specified. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

(The researcher must build his/her own living laboratory according to 

his/her needs) 



Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

 

Was the technology 

proposed for software 

applications? 

Yes 

 

Type of Assessed 

Product 

Augmented Reality Applications 

(It is more for creating an atmosphere) 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Qualitative – Behavior of users. 

Benefits Allows observing the users in a simulated environment. 

Drawbacks Expensive. 

Empirical Valida-

tion 

No empirical validation presented. 

 

Further Comments  



 
Extraction Form 

Paper ID S32 

Paper Citation Bolger, N., Davis, A. and Rafaeli, E. (2003). Diary methods: Capturing life 

as it is lived. Annual review of psychology, 54(1), 579-616. 

Main Idea of the 

Paper 

The authors review the types of research questions that diary methods are 

best equipped to answer, the main designs that can be used, current technology 

for obtaining diary reports, and appropriate data analysis strategies. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Diary 

Type of Technolo-

gy 

Method 

Theoretical Basis No basis described. The authors explain directly the method and its varia-

tions. 

Description of the 

Technology 

Diaries are self-report instruments used repeatedly to examine ongoing ex-

periences. They offer the opportunity to investigate social, psychological, and 

physiological processes, within everyday situations. Simultaneously, they rec-

ognize the importance of the contexts in which these processes unfold. Thus, 

diaries are designed to capture the “little experiences of everyday life that fill 

most of our working time and occupy the vast majority of our conscious atten-

tion”. 

Well-designed diary studies can answer questions regarding aggregates of 

experiences over time, temporal patterns of experiences, and the factors affect-

ing changes in these experiences. For each type of question, diary studies can 

provide information about the average person, between-person variability, and 

predictors and determinants of this variability. 

Application Process 

of the Technology 

Diary  studies have often been classified into the three categories of interval-

, signal-, and event-contingent protocols: 

The interval-contingent design, the oldest method of daily event recording, 

requires participants to report on their experiences at regular, predetermined 

intervals. 

Signal-contingent designs rely on some signaling device to prompt partici-

pants to provide diary reports at fixed, random, or a combination of fixed and 

random intervals. 

Event-contingent studies, arguably the most distinct design strategy, require 

participants to provide a self-report each time the event in question occurs. 

Considered UX 

Factors 

According to the authors, a diary study can assist in identifying the answers 

to the following questions: 

What is an individual’s typical or average experience, and how do 

people differ in these averages? 

What is the time course of a person’s experiences, and how do peo-

ple differ in their time courses? 

What processes underlie changes in a person’s experiences, and 

how do people differ in these processes? 

However, specific measures to be collected for each question are not pro-

vided nor described. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

No (Psychology) 

Was the technology 

proposed for software 

applications? 

No (Human Behavior) 



Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

During Usage – Long Term Usage – Experience of the product in everyday 

life. 

After Usage – After experiencing the product. 

Collected Data Quantitative – Variations and behavior in specific measures. Statistical 

analysis over the measures over time. 

Benefits They can capture behavior changes with fidelity. 

Drawbacks Diary designs place a greater burden on participants. 

Often require detailed training sessions to ensure that participants fully un-

derstand the protocol. 

They must achieve a level of participant commitment and dedication. 

Empirical Valida-

tion 

Not within the paper. The authors provide examples of research questions 

from the field of adult relationships. These examples are designed to illustrate 

the breadth of information that can become available when diary methods are 

used to study a particular domain. However, no specific information is provid-

ed on each of the studies. 

Further Comments  



 
Extraction Form 

Paper ID S33 

Paper Citation De Waard, D. (1996). The measurement of drivers’ mental workload. Gro-

ningen University, Traffic Research Center. 

Main Idea of the 

Paper 

The thesis describes a model for measuring mental workload in drivers. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

A Model for Mental Workload (Mental Effort) 

Type of Technolo-

gy 

Method 

Theoretical Basis The task that has to be performed or the goal that has to be reached can be 

described in objective terms. Goal setting (task conception or subjective task 

interpretation) determines the task goal that has to be reached (in terms of ac-

curacy or speed) and thus affects task demand. Task demand can now be de-

scribed in terms of operating stages which determine task complexity. How 

well the task is performed is an objective measure, namely the level of perfor-

mance achieved. However, how the task is experienced, i.e. task difficulty, is 

not an objective property. Task difficulty depends upon task complexity, the 

operator’s possibilities (i.e. capacity), his or her state and the applied strategy. 

Finally mental workload, is determined directly by task difficulty. On the basis 

of task difficulty processing resources are allocated and mental workload is 

reflected by the amount of allocated resources. 

Description of the 

Technology 

A unidimensional scale, RSME (Rating Scale Mental Effort), was devel-

oped by Zijlstra (Zijlstra & Van Doorn, 1985, Zijlstra & Meijman, 1989, 

Zijlstra, 1993). Ratings of invested effort are indicated by a cross on a continu-

ous line. The line runs from 0 to 150 mm, and every 10 mm is indicated. Along 

the line, at several anchor points, statements related to invested effort are giv-

en, e.g., 

‘almost no effort’ or ‘extreme effort’. The scale is scored by measurement 

of the distance from the origin to the mark in mm. On the RSME the amount of 

invested effort into the task has to be indicated, and not the more abstract as-

pects of mental workload. 

 
Application Process 

of the Technology 

Users fill the scale. 



Considered UX 

Factors 

Mental Effort. 

Availability Available For Free. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

No (Psychology) 

Was the technology 

proposed for software 

applications? 

No (Cars) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – measure of effort based on the scale. 

Benefits Quick to use 

Drawbacks Does not provide further information on the causes of the effort 

Empirical Valida-

tion 

Yes, case studies, where the scale was employed. Also, other measures were 

applied. 

Further Comments  



 
Extraction Form 

Paper ID S09 

Paper Citation Jordan, P. (2002). Designing pleasurable products: An introduction to the 

new human factors. CRC press. 

Main Idea of the 

Paper 

The book describes several UX evaluation methods for different purposes, 

with their execution process and advantages and disadvantages. 

UX Definition No definition provided. 

Name of the Tech-

nology 

Mental Mapping 

Type of Technolo-

gy 

Method 

Theoretical Basis Psychology literature on cognitive dissonance. The basic principle behind 

cognitive dissonance is that people will often try to find a rationalization for 

their opinions and preferences, even if these opinions and preferences do not, 

in fact, have a rational root. This effect is exaggerated when the person has a 

major emotional attachment to a product. 

For example, someone who has spent a lot of money on a new car will want 

to feel justified in that decision. It may well be that (s)he bought the car simply 

because they had a good 'gut feeling' about it. Subconsciously, however, the 

buyer may want to convince himself or herself that the purchase was rational 

and thus uses the rational mind to find reasons justifying the purchase. He or 

she may point out, for example, that the color scheme is classy, that the excel-

lent acceleration is exhilarating, that the fuel economy is sensible and that the 

seats are comfortable. Indeed, all of these things may be true. However, they 

may not necessarily be what attracted the person to the product. Indeed, the 

person may have no idea what the real attraction was—perhaps it really was 

these rational elements, but perhaps it was something about the 'personality' of 

the car, or maybe the design evoked some positive association. 

Description of the 

Technology 

'Mental Mapping' is a technique proposed by Stan Gross for identifying the 

benefits and drawbacks associated with different design concepts, in particular 

packaging designs. 

Mental Mapping uses popular cultural references to investigate the link be-

tween the formal properties of a product and the benefits that people associate 

with the product. This is based on the premise that the inner mind works on the 

basis of myths and other sorts of stories, many of which are accessible through 

popular culture. 

Application Process 

of the Technology 

There are several ways in which mental mapping can be applied: 

(a) The evaluator brings together groups of people—often both designers and 

potential end users—and sets up games that help illicit responses from the 

inner mind. They might start out by doing something to help them relax 

(e.g. make people do anything from playing baseball to drawing with 

crayons). The aim here is to pull the mind out of its analytical state and to 

create a sense of playfulness and openness. Indeed, the investigation itself 

tends to proceed in an equally whimsical way. After that, the evaluator di-

vides the participants into small groups, gives them products and then asks 

them to tell stories about the product. For example, the evaluator might ask 

them to imagine that a product was a person who has just died and request 

that they write its obituary, or he might ask them to imagine that a product 

was a movie and ask what the plot would be. 

(b) Instead of, or in supplement to, the story-telling sessions, the evaluator 

may hypnotize people in order to understand what it is that makes them re-

spond to a product in a particular way. Again, this is seen as a way of 

looking beyond people's 'rational' explanations, to come to an understand-

ing of the deeper role that they wish the product to play in their lives. In 

this way, the evaluator can uncover unconscious motives in a person's rela-

tionship to particular products. 

Considered UX Factors conveyed through the characters that are employed as reference for 



Factors the comparison during the evaluation. 

Some factors can be: quality, security, expectations, others. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

UX Experts – Practitioners with high degree of UX knowledge and practical 

experience in its assessment. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (Packages) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions, among others. 

Benefits It offers a means of diving under rational—or, perhaps, rationalized—

explanations to get at the heart of what it is about the formal properties of a 

product that sparks a particular response. 

Drawbacks It relies on a lot of assumptions in the interpretation of participants' com-

ments. Thus, it is likely to be somewhat, perhaps highly, dependent on the skill 

and judgment of the analyst. 

Many psychologists believe that being hypnotized can be potentially harm-

ful to people and should, as a general rule, only be done when it is an absolute-

ly necessary part of psychological treatment. 

If hypnotism is to be performed, it should only be done by someone who is a 

trained hypnotist and who knows how to perform it safely, without putting 

participants at risk. 

Empirical Valida-

tion 

Yes, case studies in which the method was employed: 

Case 1: 

Gross employed the Mental Mapping to the design of a logo for a new line 

of food packages. Market research data had shown this logo to be popular and 

highly recognizable. However, on the basis of his own investigation, Gross 

contended that the logo was inappropriate to the product line. When he asked 

people to imagine it as a film plot he found that they were coming up with 

story-lines that resembled Fatal Attraction. He concluded that people were 

assigning experiential properties to the package design that were too seductive 

and aggressive for the food contained in the package (Hine does not report 

what type of food this was). On Gross's recommendation, the design was toned 

down. The product range went on to be a great success. 

Case 2: 

Gross has also investigated the design of confectionery packaging. For ex-

ample, when investigating the design of chewing-gum packets he asked people 

to make up stories about two of the brands currently on the market. Participants 



were first asked to imagine that the gum was a person and then to give some 

details of its life. He found that people saw one of the brands as skinny and 

active and the other as an overweight under-achiever. Details from these 'biog-

raphies' are linked to the sorts of responses that people had to the product's 

packaging. For example, the analogy of the second gum as an 'ill bred person' 

and its imagined 'poor performance in art and music' were seen by Gross as 

being indicative of the packaging radiating a sense that the product was badly 

made and that it was not refreshing. Once again, then, the formal properties of 

a package design were leading people to project negative experiential proper-

ties on to the product inside. 

Case 3: 

In one analysis session, participants made up a story about a toothpaste 

package that seemed to reflect the plot of The Little Mermaid. The color of the 

package was blue—prima facie perhaps a reason for the underwater associa-

tions. However, according to Gross, this was not the main issue. The central 

point, according to Gross, was that The Little Mermaid represented 'someone 

who is trying to be what she is not…a product that is making too many promis-

es…people won't adopt it as their regular toothpaste because it seems too much 

like a novelty'. 

Case 4: 

After hypnotizing a group of parents, Gross found that many felt concern, 

even guilt, about serving their children pre-packed frozen meals. He was able 

to conclude from this that the packaging on this type of food should radiate an 

air of reassurance with respect to its nutritional value. In other words, the pack-

age design should have the experiential property 'reassuring'. 

Further Comments  



 
Extraction Form 

Paper ID S34 

Paper Citation Bakker, S., Markopoulos, P., and de Kort, Y. (2008). OPOS: an observation 

scheme for evaluating head-up play. In Proceedings of the 5th Nordic Confer-

ence on Human-Computer interaction: Building Bridges, 33-42. 

Main Idea of the 

Paper 

The paper presents the concept of Head-Up Games and OPOS, an observa-

tion scheme that can be used to evaluate Head-Up Games and, more generally, 

outdoor pervasive games intended for children. The observation scheme has 

been evaluated through its application in observing play with traditional out-

door games and a purpose made Head-Up Game. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

OPOS – Outdoor Play Observation Scheme 

Type of Technolo-

gy 

Method 

Theoretical Basis ‘Head-Up Games’ (HUGs), are pervasive computer games, where interac-

tion with technology will not inhibit physical movement and social interaction 

between players and would have the spontaneity that characterizes traditional 

playgrounds play. 

Most evaluations of pervasive games reported in literature are relatively in-

formal relying on self-report and unstructured observations. 

An observation scheme with more specific categories pertinent to the notion 

of outdoor play (whether this is supported by technology or not) is needed. 

The authors identified behaviors in children during gameplay. Three classes 

of behavior of children playing outdoor games were distinguished: physical 

activity, social interaction and the objects or people players are looking at. 

These classes were employed in the creation of the observation scheme. 

Description of the 

Technology 

Outdoor Play Observation Scheme (OPOS) is an observation scheme (see 

Table 1) that includes four different classes of behavioral categories; ‘physical 

activity’, ‘focus’, ‘social interaction’ and ‘general’. 

 
Application Process 

of the Technology 

The games are played on the school playground. This is a familiar environ-

ment for playing; less familiar environments might influence variables such as 

enjoyment. 

Each game is captured on video by one camera. This camera was located at 

reasonable distance from the play-area, in order to capture as much of it as 

possible, but still close enough to capture sound as well. 

The observer uses the video and codes behaviors using OPOS. 



Observers can have a view of the behaviors evoked during gameplay by ob-

serving the graphs of occurrence on each game. Comparisons can also be 

made. 

 
Considered UX 

Factors 

‘Physical activity’ distinguishes intensive, non-intensive and no physical ac-

tivity. Games such as soccer often result in a lot of intensive physical activity, 

while other games, such as hopscotch, might show more non-intensive physical 

activity. 

 

‘Focus’ concerns what the players are looking at, namely, each other, game 

objects or something else. It is important to decide what the game objects are 

before starting the observation. 

 

The class ‘social interaction’ is about social interaction with other players. 

This interaction can be functional for playing the game, non-functional and 

positive or neutral, or, finally, non-functional and negative. Players might also 

interact with non-players, e.g., inviting other children to play or showing 

achievements to an audience (which indicates engagement in the game). 

 

The classes ‘physical activity’, ‘focus’ and ‘general’ consist of states and 

thus use time-sampling. The states of these classes are mutually exclusive and 

exhaustive. This means that a player is always in one of those states, but never 

in two at the same time. 

 

This class ‘general’ does not describe aspects of play as such, but concerns 

practical issues, e.g., ‘in sight of the camera’ and ‘out of sight of the camera’. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Head-Up Games 

 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 



Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Quantitative – Occurrence of behavior. 

Benefits Useful for evaluating and comparing games. 

Drawbacks Cannot be employed in all games (e.g. when the player hides or goes to vast 

areas). 

Requires good quality video and audio. 

Empirical Valida-

tion 

Yes 

The observation instrument was evaluated in a field experiment, employing 

four different outdoor games played by different children from the same 

school, aged 10-11. Inter-coder reliability of the scheme was assessed employ-

ing two different statistical methods. Except for the labeling method of social 

interactions, reliability was acceptable to high. Subsequent analyses of the data 

of the different games indicated that the measure is sufficiently sensitive to 

pick up relevant differences in play behaviors between different games. 

 
Further Comments  



 
Extraction Form 

Paper ID S35 

Paper Citation Mehrabian, A. (1996). Pleasure-arousal-dominance: A general framework 

for describing and measuring individual differences in temperament. Current 

Psychology, 14(4), 261-292. 

Main Idea of the 

Paper 

The paper reviews evidence bearing on the Pleasure-Arousal-Dominance 

(PAD) Emotional State Model and showed that its three nearly orthogonal 

dimensions provided a sufficiently comprehensive description of emotional 

states.  

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Pleasure Arousal Dominance (PAD) Scale 

Type of Technolo-

gy 

Method 

Theoretical Basis The theoretical rationale and experimental foundations for the PAD Emo-

tional State Model have been detailed by Mehrabian (1980, 1995, 1997). The 

Model consists of three nearly independent dimensions that are used to de-

scribe and measure emotional states (or feelings, affective conditions): pleas-

ure- displeasure, arousal-nonarousal, and dominance-submissiveness. "Pleas-

ure-displeasure" distinguishes the positive-negative affective quality of emo-

tional states, "arousal-nonarousal" refers to a combination of physical activity 

and mental alertness, and "dominance-submissiveness" is defined in terms of 

control versus lack of control. 

Description of the 

Technology 

The PAD Emotion Scales supply a highly useful and convenient assessment 

of consumer emotional reactions to services, products, or combinations of 

products and services. Within the software, each object of evaluation (e.g., 

automobile, electronic product such as a camera or stereo component, particu-

lar packaging idea, advertisement, web site, call center, shoe model, store de-

cor, corporate culture, work supervision structure) is given a unique stimulus 

number or ID. Reactions of 50-100 consumers are obtained to each stimulus of 

interest. For example, consumer reactions might be obtained to two different 

digital camera models, to an automobile under development and a competitor's 

automobile model, three different advertisements under consideration, or to 

different names under consideration for a particular product. 

Application Process 

of the Technology 

Users fill the scale and there is an average of the responses of consumers to 

each stimulus and thus quickly and easily highlights differences in consumer 

emotional reactions to the stimuli being compared. Averages of the three basic 

pleasure (P), arousal (A), and dominance (D) values (scores) supplied by the 

software for each stimulus yield common-sense and meaningful data for evalu-

ating and redesigning any stimulus. 

Considered UX 

Factors 

pleasure (P), arousal (A), and dominance (D) 

Availability Available Under a License – There is a fee in order to access the technolo-

gy. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Psychology) 

Was the technology 

proposed for software 

applications? 

No (Temperament) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 



scribed Within the 

Paper) 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – Scores based on the scale 

Benefits Quick and easy to use. 

Drawbacks Requires several users to gain insight on a product. 

Empirical Valida-

tion 

Yes – several comparisons and statistical analyses proving the reliability of 

the method. 

Further Comments  



 
Extraction Form 

Paper ID S36 

Paper Citation Herman, M. and Koczkodaj, W. (1996). A Monte Carlo study of pairwise 

comparison. Information Processing Letters, 57(1), 25-29. 

Main Idea of the 

Paper 

The paper presents an evaluation of the Pairwise comparison method. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Pairwise Comparison (Paired Comparison) 

Type of Technolo-

gy 

Method 

Theoretical Basis The Method of Pairwise Comparisons was explicitly designed to satisfy the 

fairness criterion called the Condorcet Criterion. The Condorcet Criterion ad-

dresses the fairness of declaring a candidate the winner even though some oth-

er candidate won all possible head-to-head matchups. With the Method of 

Pairwise Comparisons, any candidate who wins all possible head-to-head 

matchups always has a higher point total than any other candidate and thus is 

declared the winner. 

Description of the 

Technology 

The method allows verifying which product is better, considering a set of 

evaluations in which different products are compared. 

Application Process 

of the Technology 

Compare each two candidates head-to-head. 

Award each candidate one point for each head-to-head victory. 

The candidate with the most points wins. 

Considered UX 

Factors 

No UX factors described. The evaluator must indicate the specific factor and 

users must vote for the products, ranking them. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

No (Mathematics) 

Was the technology 

proposed for software 

applications? 

No (Ranking in general) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

Before Usage – Before experiencing the product. 

After Usage – After experiencing the product. 

Collected Data Quantitative – Final ranking considering different atributes. 

Benefits Quick method. 

Drawbacks Depending on the situation other methods could be more accurate, but no in-

formation is provided on this feature. 

Empirical Valida-

tion 

Yes – an evaluation of methods in terms of accuracy which turned inconclu-

sive. 



Further Comments  



 
Extraction Form 

Paper ID S37 

Paper Citation Ward, R. and Marsden, P. (2003). Physiological responses to different web 

page designs. International Journal of Human-Computer Studies, 59(1), 199-

212. 

Main Idea of the 

Paper 

There are two main approaches or paradigms from human physiology that 

might be of use in the evaluation of software 

usability: (i) comparisons of physiological readings across periods of time to 

indicate different arousal levels under different circumstances, and (ii) the de-

tection of short-term (occurring in seconds) physiological changes in response 

to specific events. 

The authors reports initial investigations of these approaches and difficulties 

in the evaluation of software interfaces. 

UX Definition No definition of UX provided. 

The authors refer to Physiological indicators of arousal. 

Name of the Tech-

nology 

Physiological arousal via electrodermal activity 

Type of Technolo-

gy 

Method 

Theoretical Basis From time to time it has been proposed that physiological responses might 

contribute to the design and evaluation of software interfaces by helping to 

identify factors and events that cause changes in levels of arousal, and are 

therefore likely to be of significance to users. 

As HCI events are essentially no different from other stimuli, they should 

evoke similar physiological responses. The idea also has considerable intuitive 

appeal-most computer users can readily list personal experiences of strong 

emotional reactions to the difficulties, frustrations, delights and satisfactions 

inherent in much of today’s software. 

Changes in levels of arousal might be expected as a result of negative emo-

tions brought about by software-induced frustration, positive emotions brought 

about by successful completion of a task, and shifts in attention in response to 

particular content and moments of high workload. 

Description of the 

Technology 

It is a method for identifying HCI events affecting the experience of users. 

During the use of the method, physiological measures are gathered. 

 

To craft the method, SC, blood volume and heart rate (HR) of participants 

were monitored in various loosely controlled computer-based situations with 

the aim of obtaining prototypical data to indicate the range and magnitude of 

the psychophysiological changes that occur in response to HCI events. The 

results suggested that moments of stress could be identified (as shown in Fig-

ure 1.c). 



 
Application Process 

of the Technology 

Users carry out tasks while being monitored. 

The reports of variations on the measures are analyzed to identify usability 

problems. 

Considered UX 

Factors 

Skin Conductance (SC) (a measure of the activity of the eccrine sweat 

glands), cardiovascular activity, respiration, electrical activity in the brain, 

muscles and the peripheral nervous system, pupillary size and 

other physiological phenomena. 

These factors have all been observed to vary along with factors such as task 

difficulty, levels of attention, activities involving decision-making and problem 

solving, experiences of frustration, surprise and insult, and the affective mean-

ings of stimuli and mental imagery. 

Availability Available Under a License 

The tool for measuring the Physiological responses is DataLab 2000, a 

computerized physiological recording and data acquisition system manufac-

tured by Lafayette. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Web Application 

Product Develop-

ment Phase (De-

scribed Within the 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 



Paper) 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assuming there is a tangible product to be tested. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Quantitative – physiological measures. 

Benefits Measures UX and relationship with HCI events over time. 

Drawbacks It requires special sensors and programs to be executed. 

Empirical Valida-

tion 

Yes 

The authors developed two Web applications: one following usability stand-

ards and another one which was badly designed. 

The authors measured the responses of the users to their interaction with the 

systems. 

The results showed that the method could be applied in the identification of 

HCI events affecting the experience of the users. 

 

 
Further Comments  



 
Extraction Form 

Paper ID S38 

Paper Citation Desurvire, H., Caplan, M. and Toth, J. (2004). Using heuristics to evaluate 

the playability of games. In CHI’04 extended abstracts on Human factors in 

computing systems (pp. 1509-1512). ACM. 

Main Idea of the 

Paper 

The paper introduces Heuristic Evaluation for Playability (HEP), a compre-

hensive set of heuristics for playability, based on the literature on productivity 

and play testing heuristics that were specifically tailored to evaluate video, 

computer, and board games. 

These heuristics were tested on an evolving game design 

to assess their face validity and evaluation effectiveness 

compared to more standard user testing methodologies. 

UX Definition A positive experience was defined as anything that increased their pleasure, 

immersion, and the challenge of the game. 

A negative experience was defined as any situation where the player was 

bored, frustrated, or wanted to quit the game. 

Name of the Tech-

nology 

Heuristic Evaluation for Playability 

Type of Technolo-

gy 

Method 

Theoretical Basis The HEP heuristics were based on the current literature and reviewed by 

several playability experts and game designers. 

Basis for creating the Heuristics was: 

Heuristic Evaluation that were aimed for use in productivity software. 

Game heuristics have been developed by several individuals, groups, and 

professionals in the game industry, and researchers in the 

HCI community. 

In 1982, Malone constructed a list of heuristics for instructional games [6]. 

In 2002, Federoff [4,5] compiled a list of game heuristics from a case study at a 

game development company and compared them with current game industry 

guidelines and J. Nielsen's heuristics from 1994 [7]. Since 2001, game design-

ers Falstein and Barwood have been writing the first of 400 rules of game de-

sign "that can be used by designers to make better games" [3]. 

Description of the 

Technology 

The Method provides a set of heuristics to support the evaluation of desktop 

games. 



 
Application Process 

of the Technology 

The playability evaluator performed the Heuristic Evaluation for Playability 

(HEP) while focusing on how each heuristic was supported or violated and 

then defined the playability issue. 

Considered UX 

Factors 

Game Play 

Game Story 

Mechanics 

Usability 

There is no definition for these constructs. 

Availability Available For Free 

Information Source UX Experts – Practitioners with high degree of UX knowledge and practical 

experience in its assessment. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Games 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

(The authors state: The results suggest that HEP identified qualitative simi-

larities and differences with user testing and that HEP is best suited for evaluat-

ing general issues in the early development phases with a prototype or mock-



up.) 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

(The evaluators use the heuristics to find problems as they view the product) 

Collected Data Qualitative – None conformities with the heuristics 

Benefits HEP appears to be very useful for creating highly usable and playable game 

design, particularly in the preliminary design phase prior to expensive proto-

types. 

Drawbacks The user studies findings highlighted issues specific to the game; boredom, 

challenge and pace level, as well as terminology. These issues were not found 

through HEP, whose benefit was in ensuring general game principles. 

Empirical Valida-

tion 

Yes 

Problems identified by the heuristics were compared with problems found 

with user testing. 

 
Overall, user studies uncovered many of the same issues found by HEP, but 

also identified specific behaviors and problems that could only be found by 

observing user play. 

The user studies findings highlighted issues specific to the game; boredom, 

challenge and pace level, as well as terminology. These issues were not found 

through HEP, whose benefit was in ensuring general game principles. 

Further Comments  



 
Extraction Form 

Paper ID S39 

Paper Citation Watson, D., Clark, L. A. and Tellegen, A. (1988). Development and valida-

tion of brief measures of positive and negative affect: the PANAS scales. Jour-

nal of personality and social psychology, 54(6), 1063-1070. 

Main Idea of the 

Paper 

The paper describes two 10-item mood scales that comprise the Positive and 

Negative Affect Schedule (PANAS). The scales are shown to be highly inter-

nally consistent, largely uncorrelated, and stable at appropriate levels over a 2-

month time period. Normative data and factorial and external evidence of con-

vergent and discriminant validity for the scales are also presented. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Positive and Negative Affect Schedule (PANAS) 

Type of Technolo-

gy 

Method 

Theoretical Basis Negative Affect (NA) and Positive Affect (PA) reflect dispositional dimen-

sions, with high-NA epitomized by subjective distress and unpleasurable en-

gagement, and low NA by the absence of these feelings. By contrast, PA repre-

sents the extent to which an individual experiences pleasurable engagement 

with the environment. Thus, emotions such as enthusiasm and alertness are 

indicative of high PA, whilst lethargy and sadness characterize low PA. 

Description of the 

Technology 

The Positive and Negative Affect Schedule (PANAS) is a 20-item self-

report measure of positive and negative affect. 

 
Application Process 

of the Technology 

Users apply the scale after a stimulus. 

Considered UX 

Factors 

Positive Affect (PA) reflects the extent to which a person feels enthusiastic, 

active, and alert. High PA is a state of high energy, full concentration, and 

pleasurable engagement, whereas low PA is characterized by sadness and leth-

argy. 

Negative Affect (NA) is a general dimension of subjective distress and un-

pleasurable engagement that subsumes a variety of aversive mood states, in-

cluding anger, contempt, disgust, guilt, fear, and nervousness, with low NA 

being a state of calmness and serenity. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

No (Psychology) 

Was the technology 

proposed for software 

applications? 

No (Stimulus) 

Type of Assessed Generic 



Product 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – Scores of the items from the scale. 

Benefits The proposed scales are internally consistent and have excellent convergent 

and discriminant correlations with lengthier measures of the underlying mood 

factors. 

They also demonstrate appropriate stability over a 2-month time period. 

When used with short-term instructions (e.g., right now or today), they are 

sensitive to fluctuations in mood, whereas they exhibit traitlike stability when 

longer-term instructions are used (e.g., past year or general). 

Drawbacks None described. 

Empirical Valida-

tion 

The mood questionnaire consisted of a single page with the 60 Zevon and 

Tellegen (1982) descriptors arrayed in various orders. The subjects were asked 

to rate on a 5-point scale the extent to which they had experienced each mood 

state during a specified time frame. The points of the scale were labeled very 

slightly or not at all, a little, moderately, quite a bit, and very much, respective-

ly. The PANAS terms were randomly distributed throughout the questionnaire. 

It is important to note that we have since used the 20 PANAS descriptors with-

out these additional terms and obtained essentially identical results (Clark & 

Watson, 1986; Watson, 1988). 

The authors evaluated the correlation and reliability of the PANAS scale 

with positive results. 

Further Comments  



 
Extraction Form 

Paper ID S40 

Paper Citation Desmet, P. (2005). Measuring emotion: Development and application of an 

instrument to measure emotional responses to products. In Funology, Springer 

Netherlands, 111-123. 

Main Idea of the 

Paper 

The authors selected a set of emotions to be critical in the acceptance of 

products and developed a set of animations along with sounds to represent 

them. This emotion set was employed in different context among different 

cultures to verify its feasibility. 

UX Definition Emotional Experience: subjective feeling (e.g. feeling happy or feeling in-

spired) is the conscious awareness of the emotional state one is in. 

Name of the Tech-

nology 

Product Emotion Measurement Instrument (PrEmo) 

Type of Technolo-

gy 

Method 

Theoretical Basis Verbal instruments to measure emotions 

The most often used self-report instruments require respondents to report 

their emotions with the use of a set of rating scales or verbal protocols. The 

two major advantages of the verbal instruments is that rating scales can be 

assembled to represent any set of emotions, and can be used to measure com-

binations of emotions. The main disadvantage is that they are difficult to apply 

between cultures. 

 

The 14 measured emotions were selected to represent a manageable cross-

section of all emotions that can be elicited by consumer products. For this se-

lection, a multistage method was used. First, a set of emotions was assembled 

that is sufficiently extensive to represent a general overview of the full reper-

toire of human emotions. 

1) This set of 347 emotions was compiled by merging and translating re-

ported lists of emotions. 

2) Emotions that were ambiguous or marked as unfamiliar were omitted 

from the set. 

3) Select those emotions that are most often elicited by products. 

4) The set was further reduced by eliminating those emotions that are ap-

proximately similar to others in the set. 

Description of the 

Technology 

PrEmo is a non-verbal self-report instrument that measures 14 emotions that 

are often elicited by product design. Of these 14 

emotions, seven are pleasant (i.e. desire, pleasant surprise, inspiration, 

amusement, admiration, satisfaction, fascination), and seven are unpleasant 

(i.e. indignation, contempt, disgust, unpleasant surprise, dissatisfaction, disap-

pointment, and boredom). Instead of relying on the use of words, respondents 

can report their emotions with the use of expressive cartoon animations. In the 

instrument, each of the 14 measured emotions is portrayed by an animation by 

means of dynamic facial, bodily, and vocal expressions. 

 

 
The program’s heart is the measurement interface, which was designed to be 

simple and intuitive in use. 

The top section of this interface depicts stills of the 14 animations. Each still 



is accompanied by a (hidden) three-point scale. These scales represent the fol-

lowing ratings: “I do feel the emotion,” “to some extent I feel the emotion,” 

and “I do not feel the emotion expressed by this animation.” The rating scales 

are ‘hidden behind’ 

the animation frames. A scale appears on the side of the animation frame 

only after the animation is activated by clicking on the particular still. 

The lower section of the interface displays a picture of the stimulus and an 

operation button. 

Application Process 

of the Technology 

The computer screen displays instructions that guide respondents through 

the procedure, which includes an explanation of the experiment and an exer-

cise. 

During an experiment, the respondents are first shown a (picture of a) prod-

uct and subsequently instructed to use the animations to report their emotion(s) 

evoked by the product. 

While they view an animation, they must ask themselves the following 

question: “does this animation express what I feel?” 

Subsequently, they use the three-point scale to answer this question. Visual 

feedback of the scorings is provided by the background color of the animation 

frame. 

 

 
Considered UX 

Factors 

Emotions. 

No description on each emotion is provided. 

Availability Available Under a License 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (Products in General) 

Type of Assessed 

Product 

Generic (For any product) 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

As applied in the studies (for cars). 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 



Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – Instances of the Emotions. 

Benefits The unique strength of PrEmo is that it combines two qualities: it measures 

distinct emotions and it can be used cross-culturally because it does not ask 

respondents to verbalise their emotions. In addition, it can be used to measure 

mixed emotions, that is, more than one emotion experienced simultaneously, 

and the operation requires neither expensive equipment nor technical expertise. 

And, also important, respondents reported that the measurement task with 

PrEmo is pleasant or even enjoyable. 

Drawbacks The limitation for the application in human computer interaction is that the 

14 measured emotions represent a cross-section of emotions experienced to-

wards static product design. It is not said that this set also represents emotions 

that are experienced towards dynamic human product interaction. Some emo-

tions may be over-represented, whereas others may be missing. Before PrEmo 

is applied for the measurement of emotions evoked by interacting with a com-

puter (or any other product) it must be determined if the 14 emotions are ade-

quate and, if not, the set animations should be adjusted. 

Empirical Valida-

tion 

Yes 

The first step was to examine the validity of the animations. An important 

requirement was that PrEmo should be applicable in different cultures or lan-

guage areas. Therefore, the study included participants from four different 

countries (N = 120; 29 Japanese, 29 United State citizens, 33 Finnish, and 29 

Dutch participants). Participants were shown three animations and asked which 

of these three best portrayed a given emotion. Of the three animations shown, 

one was designed to portray the given emotion, and the 

other two portrayed other emotions (yet similar in terms of pleasantness and 

arousal). The animation that was supposed to portray the given emotion was 

considered valid when it was selected more often than could be expected by 

chance. Due to the results, changes were made on the desire and disappoint-

ment emotions. 

 

In a Second Study, both PrEmo and a verbal scale were used to measure 

emotions evoked by six chairs. The correlations between emotion scores meas-

ured with the two methods were high. Also, participants reported in a ques-

tionnaire that they preferred using the animations to using words for reporting 

their emotional 

responses. 

 

The application possibilities of PrEmo have been explored with a between-

culture study in which emotions evoked by six car models (see Figure 3) were 

measured both in Japan (n = 32) and in The Netherlands (n = 36). 

 

Changes were perceived in the emotions portrayed by the products among 

the cultures and between the products themselves: 



 
Further Comments  



 
Extraction Form 

Paper ID S41 

Paper Citation Witmer, B. and Singer, M. (1998). Measuring presence in virtual environ-

ments: A presence questionnaire. Presence: Teleoperators and virtual environ-

ments, 7(3), 225-240. 

Main Idea of the 

Paper 

The authors present the presence questionnaire (PQ) to measure presence in 

Virtual Environments. In addition, they developed an immersive tendencies 

questionnaire (ITQ) to measure differences in the tendencies of individuals to 

experience presence. These questionnaires are being used to evaluate relation-

ships among reported presence and 

other research variables. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Presence Questionnaire 

Type of Technolo-

gy 

Method 

Theoretical Basis The effectiveness of virtual environments (VEs) has often been linked to the 

sense of presence reported by users of those VEs. (Presence is defined as the 

subjective experience of being in one place or environment, even when one is 

physically situated in another.) 

Presence is a normal awareness phenomenon that requires directed attention 

and is based in the interaction between sensory stimulation, environmental 

factors that encourage involvement and enable immersion, and internal 

tendencies to become involved. 

Description of the 

Technology 

The PQ uses a seven-point scale format that is based on the semantic differ-

ential principle (Dyer, Matthews, Stulac, Wright, Yudowitch, 1976). Like the 

semantic differential, each item is anchored at the ends by opposing de-

scriptors. Unlike the semantic differential, the scale includes a midpoint an-

chor. The anchors are based on the content of the question stem, and in that 

respect, are more like the anchors used in common rating scales. The PQ 

and ITQ instructions asked respondents to place an ‘‘X’’ in the appropriate box 

of the scale in accordance with the question content and descriptive labels. 

Example of an item. 

 
 

Items from the questionnaire 



 
Application Process 

of the Technology 

Users fill in the questionnaire after experiencing the virtual environment and 

performing tasks. 

Considered UX 

Factors 

Control Factors may affect immersion but not involvement. 

Realism Factors should affect involvement but not immersion. 

Sensory Factors and Distraction Factors should affect both immersion and 

involvement. 

A description of the factors is provided in the paper, but the authors state 

that there is need for further evaluations before concluding these factors affect 

presence. 

Availability Available for free 

Information Source Users – Potential users from the product. 



Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Virtual Environments 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – degree of agreement with the scales. 

Benefits PQ might be used instead of performance measures to evaluate the training 

potential of various types of VEs or other simulated training environments. 

Drawbacks No information provided. 

Empirical Valida-

tion 

The authors investigated the utility of the PQ in conjunction with four ex-

periments. A total of 152 students (91 men and 61 women) from colleges in the 

Orlando, Florida, area served as participants. Two of these experiments re-

quired participants to performsimple psychomotor tasks such as moving 

through doorways, traversing a figure eight, manually tracking a moving ob-

ject, or placing a virtual object in a bin using a joystick or Spaceball. The VEs 

used were visually simple, but some of the tasks were difficult to perform.  

The experimental methods used in these experiments were important only in 

so far as they provided the task situations, the equipment interfaces, and the 

virtual environments. 

Data relating to the structure and utility of the PQ scale were analyzed both 

within and across these experiments. 

The results showed that: 

(1) the PQ is an internally consistent measure with high reliability; 

(2) there is a weak but consistent positive relation between presence and 

task performance in VEs; 

(3) individuals who report more simulator sickness symptoms in VE report 

less presence than those who report fewer symptoms. 

Further Comments  



 
Extraction Form 

Paper ID S09 

Paper Citation Jordan, P. (2002). Designing pleasurable products: An introduction to the 

new human factors. CRC press. 

Main Idea of the 

Paper 

The book describes several UX evaluation methods for different purposes, 

with their execution process and advantages and disadvantages. 

UX Definition No definition provided. 

Name of the Tech-

nology 

Private Camera Conversation 

Type of Technolo-

gy 

Method 

Theoretical Basis Not described. 

Description of the 

Technology 

This method involves participants entering a private booth and talking to a 

video camera about a product or product concept. 

Application Process 

of the Technology 

There are two variants of the method: 

(a) There is only one subject evaluating the product or concept: The investiga-

tor might give the participant a sheet containing a list of issues to talk 

about, or may allow the participant to decide for him- or herself what is-

sues to cover. Typically, they will take the product or concept into the 

booth with them unless the product is very large. If possible, the partici-

pant will be given time to interact with the product beforehand. Perhaps 

the investigator will give the participant some specific tasks to perform or 

simply give him or her the chance to explore the product or concept at his 

or her own discretion. The method can also be used at an earlier stage of 

the product creation process, for understanding people or for understand-

ing the benefits required from a product and the properties associated with 

these benefits. For example, participants may be asked to talk about their 

favourite products and what it is that makes these products so special. 

(b) Two subjects evaluate the product or concept: There are two people in the 

booth speaking to the camera at the same time. 

Considered UX 

Factors 

Factors specified by the investigators, or factors chosen to be spoken about 

by the users. 

Availability Available For Free – It is published or accessible through the internet or 

other means 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (Products in General) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 



Assessed Period of 

Experience 

Before Usage – Before experiencing the product. 

After Usage – After experiencing the product. 

Collected Data Qualitative – Features chosen by the investigators in the questions or the 

opinion of the users as they see fit. 

Benefits If one user employs the method: 

 The participants will be less restrained in their comments than in a situa-

tion where they were speaking directly to the investigator. 

 Many participants find the private camera conversation sessions enjoyable 

to take part in. The atmosphere here is, perhaps, a little less formal than 

with some other investigation methods and the idea of having the chance 

to be recorded on video can be appealing to some. 

If two user employ the method: 

 The participants can prompt each other by picking up on points that the 

other has made. For example, if one participant were to mention a difficul-

ty that had occurred when using a product then this might help the other 

participant to recall similar difficulties that he or she may have had. If one 

participant gives an opinion about a particular aesthetic or functional fea-

ture of a product then the other participant may be triggered to comment 

on the same or a related aspect. 

 The participants might find it easier to talk with another person present, 

rather than simply talking to a video camera, where, of course, they will 

receive no direct response or feedback about what they are saying. 

In general: 

 The video tapes themselves can make good 'evidence' when reporting back 

to a commissioner about the outcomes of the evaluation. 

Drawbacks In general: 

 The investigator cannot control the direction in which the session goes. 

 The analysis of the sessions can be both complex and time consuming. 

Interpretation of certain of the participants' statements can also be difficult, 

as when analyzing the tapes it is too late to question the participant as to 

what he or she meant when something seems ambiguous. 

If two user employ the method: 

 One participant might dominate the session, whilst the other gets little 

opportunity to speak, or one participant effectively setting the agenda for 

discussion. 

 It could also be that the presence of another will inhibit participants in 

terms of expressing themselves as freely as they might otherwise have 

done. 

Empirical Valida-

tion 

Yes, the authors compared their method to other approaches and found out 

that: 

Participants tend to talk far more widely and freely about issues of the eval-

uated product with this method than with face-to-face methods. 

The authors report a positive response on using the method at an exhibition 

center and in a high school. 

Further Comments  



 
Extraction Form 

Paper ID S42 

Paper Citation Mugge, R., Schifferstein, H. and Schoormans, J. (2006). A longitudinal 

study on product attachment and its determinants. European advances in con-

sumer research, 7, 641-647. 

Main Idea of the 

Paper 

The paper discusses how the emotional bond a consumer experiences with 

ordinary durables varies over time. The authors provide a formula based on the 

degree of self-expression, memories, and perceived pleasure. The authors 

found out that product usage is essential to maintain the impact of memories on 

product attachment. For users, the impact of the determinants was stable over 

time. For non-users, however, the impact of memories on product attachment 

decreased to non-significance, whereas the impact of the low pleasure ratings 

increased. 

UX Definition No UX definition is provided. The authors refer to experiencing attachment. 

Product attachment is defined as the emotional bond a consumer experienc-

es with his/her product. 

Name of the Tech-

nology 

Questionnaire for Measuring Product Attachment 

Type of Technolo-

gy 

Method 

Theoretical Basis The experience of attachment to a product is related to the degree to which 

this product is used to define and maintain a person’s self. 

There are four possible determinants of product attachment: self-expression, 

group affiliation, memories, and pleasure. 

Self-Expression 

People are motivated to establish and communicate a personal identity, dis-

tinct from that of others. The use of products is one way by which an individu-

al can symbolically display one’s individuality to oneself and to others. 

Group Affiliation 

People experience a need to be connected, joined, associated and involved 

with others. The products that support group affiliation define to what groups 

of people an individual belongs to. 

Memories 

A product can remind a person of people, events, or places that are im-

portant to that particular individual. It can help him/her to maintain a sense of 

the past, which is essential to define and maintain one’s identity. 

Pleasure 

The self contains a component that strives for hedonic satisfaction: the dif-

fuse self. This component has its roots in the body’s innate pleasure and pain 

responses. 

 



Description of the 

Technology 

The technology is a questionnaire, measuring the degree of product attach-

ment based on the factors described above: self-expression, group affiliation, 

memories and pleasure. 

 
Application Process 

of the Technology 

Users experience and products, and over time, they indicate whether they 

are still using the product or not. 

After that, they answer the questionnaire and linear regression is used to de-

termine the weights of each attribute. 

In the regression model, variations in the degree to which a product brings 

about the four determinants of product attachment over time are revealed by 

changes in the means of SELF, GROUP, MEMORIES, and PLEASURE. Vari-

ations in the impact of the determinants over time are revealed by changes in 

the regression weights b1t to b4t.  

Considered UX 

Factors 

SELF, GROUP, MEMORIES, and PLEASURE (description above) 

Availability Available For Free 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. (for applying the question-

naire) 

Field - Free – In a real context of use by the user’s choice. (for users using 

the product and sometimes for applying the questionnaire) 

Was the technology 

proposed for Comput-

er Science? 

No (Consumer Behavior) 

Was the technology 

proposed for software 

applications? 

No (A backpack) 

Type of Assessed 

Product 

Generic (It is not specific for computer sciente) 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes (Finished products, because the user needs to experi-

ence the product over time to accomplish attachment) 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes (Finished products, because the user needs to experi-

ence the product over time to accomplish attachment) 

Assessed Period of 

Experience 

During Usage – Long Term Usage – Experience of the product in everyday 

life. 

Collected Data Qualitative – self, group, memories, and pleasure. 

Quantitative – Weights of each of the factors. 

Benefits It allows measuring how the attachment of a product develops over time. 

Drawbacks To gain a full understanding of the process of product attachment, it is nec-

essary to investigate consumers over the total life span of the product, from 

purchase to disposal. 



The authors only investigated one specific product. 

Empirical Valida-

tion 

Yes 

 
Users were given a backpack and answered the questionnaire to verify their 

attachment to the product. Users answered the same questionnaire in two dif-

ferent stages after using the product (there were some dropouts). The authors 

determined that: 

(a) Product attachment is positively affected by the determinants self-

expression, memories, and pleasure. 

(b) Product attachment changes over time. 

(c) The impact of the determinants on product attachment can change 

over time. 

(d) As long as people keep using products, the impact of the product-

related memories on the experience of attachment remains intact. 

However, if people stop using a product, the importance of these 

memories for the development of product attachment diminishes, 

whereas the lack of pleasure gains impact. 

Further Comments  



 
Extraction Form 

Paper ID S09 

Paper Citation Jordan, P. (2002). Designing pleasurable products: An introduction to the 

new human factors. CRC press. 

Main Idea of the 

Paper 

The book describes several UX evaluation methods for different purposes, 

with their execution process and advantages and disadvantages. 

UX Definition No definition provided. 

Name of the Tech-

nology 

Product Personality Assignment 

Type of Technolo-

gy 

Method 

Theoretical Basis Pleasure-based approaches see products as being 'living objects'. The idea 

that products could be seen as having their own personalities—that particular 

personality traits could be seen as part of a product's experiential properties—is 

an extension of this idea and forms the premise on which Product Personality 

Assignment is based. 

People may see products as having personalities—some products seem 

awkward and unhelpful, some seem calm, and some seem funny and humor-

ous. Indeed, both anecdotal and empirical evidence suggests that people do 

project human characteristics on to products.  

An early study on the issue of pleasure with products (Jordan and Servaes 

1995) drew on data gathered from case study reports of interviewees' most 

pleasurable and displeasurable products. Transcripts of the interviews also 

revealed that people were talking about these products in human terms. One 

participant, for example, said that he had come to regard his portable radio as 

an 'old friend'. Another interviewee said that she was sometimes violent to-

wards her stereo—thumping it in order to 'punish' it for damaging cassette 

tapes. 

Description of the 

Technology 

Product Personality Assignment is an approach in which 'personality' is seen 

as an experiential property of a product. It evaluates how people perceive 

product personality and which formal properties of products are associated 

with particular 'personality traits'. 

The potential personality classifications used in Product Personality As-

signment are derived from the work of Briggs-Myers and Myers (1980) that, in 

turn, builds on Jung's work on human personality types (Jung 1971). 

Application Process 

of the Technology 

In Product Personality Assignment, the investigators ask a group of partici-

pants to assign personality characteristics to a product. 

To do so, participants view a selection of products and are asked to indicate, 

via a questionnaire, which personality traits they felt fit the product. They do 

this by selecting from a list of possible traits derived from the Briggs-Myers 

personality type indicator. 

Participants are also asked about the reasons why they assigned particular 

personalities to the products. This is done in focus group sessions in which 

each participant explains to the group why he or she assigned a particular per-

sonality to a particular product. During the ensuing conversation the investiga-

tor then takes notes about the associations that participants make between the 

experiential property of a product's personality and the formal properties of that 

product. 

Participants can also be asked about the extent to which they like or dislike 

the product's personality. Such data can be gathered through questionnaires. 

The collected data can help understand the common personality traits within 

a particular target group in order to design a product that is more likely to ap-

peal their target audience.  

Considered UX 

Factors 

Personality traits depicted by the product. 

Personality traits of the users. 

Preference of the users and expectations. 



Availability Available For Free – It is published or accessible through the internet or 

other means. 

However, the questionnaires must be prepared according to the evaluator’s 

needs. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (General Products) 

Type of Assessed 

Product 

Generic. 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Before Usage – Before experiencing the product. 

Collected Data Qualitative – Opinions and preference. 

Benefits Understand the common personality traits within a particular target group to 

better meet its needs. 

Drawbacks Data can be difficult to analyze. 

Empirical Valida-

tion 

Yes, an empirical study evaluating if there were relationships between the 

product personality assigned by users and their preference of the product. 

The researchers employed the Product Personality Assignment to gather da-

ta and after analyzing it, they identified that: 

 People tended to rate simple geometrically styled products as being 'sensi-

ble' and 'trustworthy'. Meanwhile, products that were designed to be more 

organic in their style were seen to be more 'friendly' and 'intuitive', even 

'cute'. 

 Colors, materials and final appearance also had a major influence on the 

way in which people assigned personalities to products. For example, light 

colors, metals and smooth, shiny finishes were associated with making a 

product's personality seem 'extrovert'; dark plastics, on the other hand, 

were associated with making a product seem 'introvert'. 

 The study showed no link of any particular personality characteristic to 

product preference. In other words, it was not possible to conclude that, 

for example, 'extrovert' products were preferred to 'introvert' ones. 

 Participants did show a strong, and statistically significant, preference for 

products that they felt reflected their own personality. So, for example, if a 

respondent regarded himself or herself as being 'extrovert' then they were 

more likely to express a preference for 'extrovert' products. 'Introverts' on 

the other hand tended to prefer products to which they had assigned 'intro-

vert' personalities. 

Further Comments  



 
Extraction Form 

Paper ID S09 

Paper Citation Jordan, P. (2002). Designing pleasurable products: An introduction to the 

new human factors. CRC press. 

Main Idea of the 

Paper 

The book describes several UX evaluation methods for different purposes, 

with their execution process and advantages and disadvantages. 

UX Definition No definition provided. 

Name of the Tech-

nology 

Property Checklist 

Type of Technolo-

gy 

Method 

Theoretical Basis In the context of usability evaluation, property checklists list a series of de-

sign properties that will affect whether a product is usable. Usually, these will 

state the high-level properties of usable design, such as consistency, compati-

bility, good feedback, etc. 

When the product does not meet these criteria, usability problems might be 

expected. 

A good example of a property checklist is contained in Ravden and John-

son's book, Evaluating Usability of Human-Computer Interfaces: A Practical 

Method (1989). Originally designed for the evaluation of human-computer 

interfaces, this checklist has also been used as a basis for the evaluation of 

other types of product (Johnson 1996). 

Description of the 

Technology 

Generalizable property checklists for evaluating pleasure tend to consist of 

lists of design elements for the investigator to assess in terms of their anticipat-

ed contribution to product pleasurability. 

The investigator would then look at the various elements of the product de-

sign—form, color, graphics, etc.—to see if, between them, they emphasized 

the expected benefits. 

See an example below of a checklist for evaluating a drill that is expected to 

invoke: control, power, robustness and safety. 

 



In essence, then, property checklists for measuring product pleasurability 

may be little more than a means of structuring an expert appraisal. The check-

list merely takes the investigator through the design element by element and 

gives no guidance as to the properties that each element should have in order to 

fulfill the evaluation criteria—that is left to the investigator's expert judgment. 

However, if one of the aspects of pleasurableness on which the product were to 

be judged were its usability, then a detailed checklist could be employed. Simi-

larly, other specified checklists can be employed for other UX factors. 

Application Process 

of the Technology 

The idea is that the investigator checks the product being evaluated to see 

whether its design conforms to the properties on the list. 

Considered UX 

Factors 

The UX factors depend on the evaluated product (no specific list is provid-

ed). 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source UX Experts – Practitioners with high degree of UX knowledge and practical 

experience in its assessment. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (General Products) 

Type of Assessed 

Product 

Generic. 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Qualitative – Opinions on the evaluated UX attributes gathered through the 

checklist. 

Benefits Not having participants can be convenient and it preserves confidentiality. 

It can lead directly to design solutions. Indeed, the criteria against which the 

product is being judged can be indicative of what the design solutions should 

be. 

Drawbacks It is dependent on the accuracy of the expert’s judgment. 

The reliability of the evaluated UX criteria depends on the creator of the 

checklist and the consensus of people about such criteria. 

Empirical Valida-

tion 

Not described. 

Further Comments  



 
Extraction Form 

Paper ID S43 

Paper Citation Mandryk, R., Inkpen, K. and Calvert, T. (2006) Using psychophysiological 

techniques to measure user experience with entertainment technologies. Behav-

iour and Information Technology, 25(2), 141-158. 

Main Idea of the 

Paper 

The authors describe two experiments designed to test the efficacy of physi-

ological measures as evaluators of user experience with entertainment technol-

ogies. 

UX Definition No UX definition provided. 

However, the authors point out that they are more interested in whether the 

environment fosters interaction and communication between the players, cre-

ates an engaging experience, and is fun. 

The authors focus on emotion, measured on reading physiological measures. 

Name of the Tech-

nology 

Psychophysiological Techniques 

Type of Technolo-

gy 

Method 

Theoretical Basis Researchers in Human Factors have used physiological measures as indica-

tors of mental effort and stress. Psychologists use physiological measures as 

unique identifiers of human emotions such as anger, grief, and sadness. 

Based on previous research on the use of psychophysiological techniques, 

the authors believe that directly capturing and reasuring autonomic nervous 

system (ANS) activity will provide researchers and developers of technological 

systems with access to the experience of the user. Used in concert with other 

evaluation methods (e.g. subject reports and video analysis), a complex, de-

tailed account of both conscious and subconscious user experience could be 

formed. 

Description of the 

Technology 

Psychophysiological Techniques are employed to measure different attrib-

utes of the physiological response of the user to different stimuli regarding 

games. 

 
Application Process 

of the Technology 

Upon arriving, participants signed a consent form, after which they are fitted 

with the physiological sensors. 

The participants then rest for five minutes, after which they play the game. 

After each condition, questionnaires are handled to the participants, asking 

them to rate the challenge, frustration, boredom, and fun of each condition on a 

scale of one (low) to five (high). The questionnaire can be changed on what the 

user is studying. 

Explanation of their answers is encouraged to be analyzed along with the 

physiological data. 

Considered UX 

Factors 

Galvanic skin response 

GSR is a measure of the conductivity of the skin. There are specific sweat 

glands (eccrine glands) that cause this conductivity to change and result in the 



GSR. Galvanic skin response is a linear correlate to arousal (Lang, 1995) and 

reflects both emotional responses as well as cognitive activity (Boucsein, 

1992). 

 

Vascular measures 

Measures of cardiovascular activity include HR, interbeat interval (IBI), 

heart rate variability (HRV), blood pressure (BP), and BVP. HR reflects emo-

tional activity. It has been used to differentiate between positive and negative 

emotions with further differentiation made possible with finger temperature. 

 

Respiratory measures 

Respiration can be measured as the rate or volume at which an individual 

exchanges air in their lungs. Rate of respiration (RespRate) and depth of breath 

(RespAmp) are the most common measures of respiration. Emotional arousal 

increases respiration rate while rest and relaxation decreases respiration rate. 

 

Electromyography 

Electromyography (EMG) measures muscle activity by detecting surface 

voltages that occur when a muscle is contracted. 

When used on the jaw, EMG provides a very good indicator of tension in an 

individual due to jaw clenching (Cacioppo et al., 2000). On the face, EMG has 

been used to distinguish between positive and negative emotions. EMG activity 

over the brow (frown muscle) region is lower and EMG activity over the cheek 

(smile muscle) is higher when emotions are mildly positive, as opposed to 

mildly negative (Cacioppo et al., 2000). 

Availability Available Under a License – There is a fee in order to access the technolo-

gy. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Video Games 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. (Finished Functional Games as em-

ployed in the studies) 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

Collected Data Quantitative – Measures on Galvanic skin response, Vascular measures, 

Respiratory measures and Electromyography. 

Benefits They represent an objective measure of user experience. 

Drawbacks Great care must be taken to avoid stimuli that affect emotional responses, 

other than the stimuli being investigated. 

Specific equipment required. 

Empirical Valida-

tion 

Yes 

First Empirical Study: 

The authors carried a study to verify if the users would experience: 

H1: GSR increase, in conditions where players report a greater sense of fun 

and excitement, and a lesser sense of boredom. 



H2: EMG of the jaw increase, in conditions where players report a greater 

sense of challenge and frustration. 

H3: Respiration Rate increase, in conditions where the players experience 

greater challenge. 

The authors verified that other stimuli affected the results of the study. The 

players were setting internal goals (e.g. achieve higher points) so that the game 

would be challenging when playing in very easy conditions. 

Second Empirical Study: 

The authors carried a study to verify if the users would experience: 

H4: Participants will prefer playing against a friend to playing against a 

computer. They will also find playing against a friend more fun, and engaging, 

and less boring. 

H5: Participants will experience higher GSR values when playing against a 

friend than against a computer, a reflection of being more engaged, and having 

more fun. 

H6: Participants will experience higher EMG values along the jaw when 

playing against a friend than against a computer, as a result of trying harder 

due to greater engagement. 

H7: The differences in the participants’ GSR signal in the two conditions 

will correlate to the differences in their subjective responses of engagement, 

fun, and/ or excitement). 

The results supported all hypotheses through correlation. Also, other corre-

lations between the normalized subjective measures and the normalized phys-

iological measures. 

Further Comments  



 
Extraction Form 

Paper ID S09 

Paper Citation Jordan, P. (2002). Designing pleasurable products: An introduction to the 

new human factors. CRC press. 

Main Idea of the 

Paper 

The book describes several UX evaluation methods for different purposes, 

with their execution process and advantages and disadvantages. 

UX Definition No definition provided. 

Name of the Tech-

nology 

Reaction Checklist 

Type of Technolo-

gy 

Method 

Theoretical Basis Checklists offer considerable advantages over open recall in the context of 

asking respondents about the features which they used on computer software 

packages. 

Description of the 

Technology 

A reaction checklist is a list of potential reactions that a person may have to 

a product. 

The figure below shows a fragment of a checklist that might be applied to 

the evaluation of a mobile phone; participants would be asked to check the 

items to indicate which reactions they have. 

 
The fragment shown includes positive reactions on the list. However, nega-

tive reactions can be included on the list to elicit information about potentially 

displeasurable responses. Furthermore, extended reaction checklists can ask for 

additional information, for example about the regularity with which a particular 

reaction is experienced or the times when, and the situations in which, the par-

ticipant has a particular reaction to a product. 

It is possible to combine the checklist with a list of product properties—

including functional, aesthetic and interaction style features. The participant is 

then asked to check the aspects of a product that he or she particularly likes or 

dislikes. Furthermore, visual representations of the product properties can be 

included. This means giving the participant a photograph or drawing of the 

product, perhaps supplemented by written labeling, and asking them to mark 

against the properties that they find particularly pleasurable or displeasurable. 

Application Process 

of the Technology 

The participants are asked to mark against the reactions that they have had 

or that they anticipate that they would have to a product or product concept. 

It is then possible to make links between reactions and product properties. 

This could be done, for example, via a statistical technique such as a cluster 

analysis. 

Considered UX 

Factors 

The list of potential reactions could include those in all four pleasure catego-

ries, depending on the type of product: 

 Physio-pleasure: This is to do with the body and with pleasures derived 

from the sensory organs. They include pleasures connected with touch, 

taste and smell as well as feelings of sensual pleasure.  



 Socio-pleasure: This is the enjoyment derived from relationships with 

others. This might mean relationships with friends and loved ones, with 

colleagues or with like-minded people. However, it might also include a 

person's relationship with society as a whole—issues such as status and 

image may play a role here.  

 Psycho-pleasure: It pertains to people's cognitive and emotional reactions. 

In the case of products, this might include issues relating to the cognitive 

demands of using the product and the emotional reactions engendered 

through experiencing the product. 

 Ideo-pleasure: It pertains to people's values. Tiger (1992) refers to the 

pleasures derived from 'theoretical' entities such as books, music and art. 

In the context of products it would relate to, for example, the aesthetics of 

a product and the values that a product embodies. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

No (Design) 

Was the technology 

proposed for software 

applications? 

No (General Products) 

Type of Assessed 

Product 

Generic. 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

During Usage – Long Term Usage – Experience of the product in everyday 

life. (Recommended) 

Collected Data Quantitative – Number of users who select a specific option of the checklist. 

Benefits It is a cheap evaluation method, both because it is undemanding of investi-

gators' time and because it requires few facilities—no laboratory or video 

equipment is necessary, for example. 

Drawbacks The method does not provide data that gives a direct understanding of why a 

person reacts to a product in a particular way. 

They are less effective when not being used with finished products, as it is 

usually important that the participant gains experience of a product over a peri-

od of time and in 'real-life' contexts before completing the checklist. 

Empirical Valida-

tion 

Yes, the authors mention other studies in which checklists have been em-

ployed: 

Edgerton (1996) found that visual checklists offered advantages over written 

checklists in terms of the validity of participants' responses. 

(No description on the evaluation is provided) 

Further Comments  



 
Extraction Form 

Paper ID S44 

Paper Citation Fallman, D. and Waterworth, J. (2005). Dealing with user experience and 

affective evaluation in hci design: A repertory grid approach. In Workshop 

Paper, CHI, 2-7. 

Main Idea of the 

Paper 

The paper discusses, and empirically demonstrates ways in which the Rep-

ertory Grid Technique (RGT) may be used as a tool for dealing with user expe-

rience and affective evaluation. 

UX Definition No definition of UX provided. 

The authors turn attention to affective qualities rather than efficiency; expe-

riences rather than performance; fun and playability 

rather than error rate; and sociability and affective qualities rather than 

learnability. 

Name of the Tech-

nology 

Repertory Grid Technique 

Type of Technolo-

gy 

Method 

Theoretical Basis Kelly’s Personal Construct Theory. Kelly argued that we make sense of our 

world through our own ‘construing’ of it. That is, we tend to model what we 

find in the world according to a number of personal constructs, which are bipo-

lar in nature. 

According to Kelly, we judge for instance other people through forming 

construct such as Tall—Short, Light—Heavy, Handsome—Ugly, and so on. A 

‘construct’ is hence a single dimension of meaning for a person allowing two 

phenomena to be seen as similar and thereby as different from a third. 

Description of the 

Technology 

A repertory grid in itself is the outcome of a successful application of the 

technique. It is a table, a matrix, whose rows contain constructs and whose 

columns represent elements, i.e. the phenomena under investigation. 

Repertory grids also typically embody a rating system used to quantitatively 

relate each element in relation to the qualitative constructs. An individual rep-

ertory grid table is constructed for each subject participating in a RGT study. 

 
Application Process 

of the Technology 

First, an individual participating in an elicitation session produces his or her 

own constructs, i.e. what bipolar dimensions of meaning the person see as the 

most important ones for talking about the elements (the investigated phenome-

na). The construct elicitation process is typically eased by the use of triads, 

where the subject becomes exposed to sets of three elements at a time and is 

asked to describe and put a label on what he or she sees as separating one of 

the elements in the group from the other two. 

 

Second, after having provided their own individual, qualitative constructs, 

the participant is asked to rate the degree to which each element in the study 

relates to each bipolar construct according to some scale (typically a binary or 



Likert-type scale). Hence, in RGT, constructs and elements are the two build-

ing blocks of each individual’s own repertory grid table; which are quantita-

tively related to each other by use of some rating system. The constructs repre-

sent the qualities the participants use to describe the elements in their own, 

personal, words; constructs thus embody the participant’s meaning and experi-

ence in relation to the study’s elements. 

 

The analysis considers using clusters to determine the evaluation of the 

products using the terms employed by the users and using the evaluation from 

the scales for each product. 

Considered UX 

Factors 

Not specified factors, as they are proposed by the users when experiencing 

the product. 

Availability Available For Free 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

No (It was employed in devices) 

Type of Assessed 

Product 

Generic 

(For mobile devices and wearable) 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes (As shown in the study) 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas 

Design Models 

Functional prototypes 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions and categorization by users 

Quantitative – The weights for each attribute by analyzing the answers and 

carrying out statistical and cluster analysis. 

Benefits As the personal constructs elicited from a participant constitute the study’s 

data, it follows that using the RGT significantly reduces the amount of data 

that needs to be analyzed compared with transcribing and analyzing for in-

stance unstructured interviews or ethnographic records. 

Drawbacks It requires a substantial amount of effort to be invested both from the exper-

imenter as well as from the participants at the time of construct eliciting. 

Empirical Valida-

tion 

Yes 

The authors provided a proof of concept where 7 devices (3 existing and 4 

proposed wearables) were evaluated by users. The authors showed how the 

data was analyzed to provide insight into people’s experiences of things and 

the relationships between them. 

Further Comments  



 
Extraction Form 

Paper ID S45 

Paper Citation Bradley, M. and Lang, P. (1994). Measuring emotion: the self-assessment 

manikin and the semantic differential. Journal of behavior therapy and experi-

mental psychiatry, 25(1), 49-59. 

Main Idea of the 

Paper 

The authors present a comparison on the  reports of affective experience ob-

tained using SAM, which requires only three simple judgments, to the Seman-

tic Differential scale which requires 18 different ratings. Subjective reports 

were measured to a series of pictures that varied in both affective valence and 

intensity. 

UX Definition No definition of UX provided. 

The authors refer to the subjective experience of emotion associated with 

processing most stimuli. 

Name of the Tech-

nology 

Self-Assessment Manikin (SAM) 

Type of Technolo-

gy 

Method 

Theoretical Basis The Semantic Differential Scale devised by Mehrabian and Russell (1974) is 

a widely used instrument for assessing the 3-dimensional structure of objects, 

events, and situations. It consists of a set of 18 bipolar adjective pairs that are 

each rated along a 9-point scale. 

It is cumbersome to measure 18 different ratings for each stimulus presented 

in an experimental session. There is a heavy investment of time and effort, and 

results in a relatively large database that requires statistical expertise for resolu-

tion (i.e., factor analysis). 

The reliance on a verbal rating system makes it difficult to utilize this meth-

odology in non-English speaking cultures (unless there has been translation 

and validation) and in populations which are not linguistically sophisticated 

(e.g., children, aphasics, etc.). 

To address the issues with the already developed scales, the authors pro-

posed SAM. 

Description of the 

Technology 

The Self-Assessment Manikin (SAM) is a picture-oriented instrument to di-

rectly assess the pleasure, arousal, and dominance associated in response to an 

object or event. 

 

SAM was originally implemented as an interactive computer program, and 

later was expanded to include a paper-and-pencil version for use in groups and 

mass screenings. 

 

SAM provides nonverbal, graphic depiction of various points along each of 

the three major affective dimensions. SAM ranges from a smiling, happy figure 

to a frowning, unhappy figure when representing the pleasure dimension, and 

ranges from an excited, wide-eyed figure to a relaxed, sleepy figure for the 

arousal dimension. The dominance dimension represents changes in control 

with changes in the size of SAM: a large figure indicates maximum control in 

the situation.  



 
Application Process 

of the Technology 

In this version of SAM, the subject can place an ‘x’ over any of the five fig-

ures in each scale, or between any two figures, which results in a 9- point rat-

ing scale for each dimension, rating the stimulus. 

Considered UX 

Factors 

SAM ranges from a smiling, happy figure to a frowning, unhappy figure 

when representing the pleasure dimension, and ranges from an excited, wide-

eyed figure to a relaxed, sleepy figure for the arousal dimension. The domi-

nance dimension represents changes in control with changes in the size of 

SAM: a large figure indicates maximum control in the situation. 

Availability Available For Free 

Information Source Users – Potential users from the product. 

Location Lab or Industry (as described in the study) 

Was the technology 

proposed for Comput-

er Science? 

No (Psychology) 

Was the technology 

proposed for software 

applications? 

No (Existing Stimuli - International Affective Picture System) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

(Something that produces a stimulus) 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

(Since it is a scale) 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – Measured reaction of the users on each stimulus in terms of 

arousal, valence and control. 

Benefits SAM is an inexpensive, easy method for quickly assessing reports of affec-

tive response in many contexts. 

Drawbacks Does not provide information on the reasons for that reaction. 

Empirical Valida-

tion 

Yes 

The authors compared the performance of SAM to the performance of the 

Differential Emotional Scale. Users employed SAM or the Differential Emo-

tional Scale to rate their experience after viewing images of the International 

Affective Picture System. The results showed that judgments regarding the 

amount of pleasure and arousal experienced when viewing a picture using 

SAM correlated highly with ratings obtained using the verbal, more lengthy 



semantic differential scale. Differences obtained in judgments of dominance 

suggest that SAM might be more accurate in tracking the subject’s - rather than 

the stimulus’ - feelings of control. 

Further Comments  



 
Extraction Form 

Paper ID S46 

Paper Citation Isbister, K., Höök, K., Sharp, M. and Laaksolahti, J. (2006). The sensual 

evaluation instrument: developing an affective evaluation tool. In Proceedings 

of the SIGCHI conference on Human Factors in computing systems, 1163-

1172. 

Main Idea of the 

Paper 

The authors describe the development and initial testing of a tool for self-

assessment of affect while interacting with computer systems: the Sensual 

Evaluation Instrument. The authors describe the stages of evolution of the tool, 

and initial testing of its effectiveness. 

UX Definition No UX definition described. 

However, the authors cite: Emotions are experienced by both body and 

mind. Often, they are evoked by sub-symbolic stimuli, such as colors, shapes, 

gestures, or music. 

Name of the Tech-

nology 

Sensual Evaluation Instrument 

Type of Technolo-

gy 

Method 

Theoretical Basis Neurophysiologists and psychologists have in recent years proposed that our 

brains, rather than operating in a wholly logical, conscious verbal manner, 

actually process information and make decisions using various layers working 

in parallel, complementary ways. They have demonstrated, for example, that 

we can learn something new and ‘intuitively’ put it into action before we are 

able to consciously verbalize it. Affective processing, in particular, has been 

shown to occur at levels other than the cognitive/word-oriented level of the 

brain. Emotions are experienced by both body and mind. Often, they are 

evoked by sub-symbolic stimuli, such as colors, shapes, gestures, or music. 

The authors decided that they would develop an instrument to be sensual 

and physical in nature, to allow accessing a person’s experience more directly. 

Description of the 

Technology 

The technique proposes the use of physical tangible objects (see figure be-

low) to allow users to express their emotions. Users refer to them for providing 

meaningful affective feedback while they engaging in interaction with a com-

puter system. 

 
Application Process 

of the Technology 

• Explanation of research purpose and orientation to the objects. 

• Use of objects with a computer game. In this phase, the participant uses an 

application, and is instructed to use the objects to indicate affect during play. 

The experimenter was present during this phase, and was available to offer 

hints/tips on using the application. 

• Use of objects during a chat. After using the application, the participant 

was asked to chat using AIM instant messaging with the experimenter’s assis-



tant, to discuss how it was to play the game. The experimenter left the room 

during this portion, after instructing the participant to use the objects to indi-

cate affect while chatting. 

Considered UX 

Factors 

Emotions as depicted by the users when referring to the figures. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

(the objects are not available)  

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Field - Specific – In a real context of use by the researcher’s choice. (The 

authors claim that it is transportable) 

Was the technology 

proposed for Comput-

er Science? 

Yes 

 

Was the technology 

proposed for software 

applications? 

Yes 

 

Type of Assessed 

Product 

Game (in the study) 

(Although it could be employed in other applications) 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

(Finished Video Game) 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

(Because the user would evaluate using the objects) 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

After Usage – After experiencing the product. 

(As stated in the experiment) 

Collected Data Qualitative – emotions and opinions after using the objects. 

 

Benefits It seems to be fun and engaging for people, in part because it makes use of 

the body and sense of touch, and also because it allows for flexibility in re-

sponse. 

There are indications (through use patterns and comments afterward) that 

this is a feasible way to give in-process feedback without too much disruption, 

as we had hoped. 

Use patterns and verbal descriptions seem to indicate that this could be 

evolved into a reasonably consistent instrument in terms of general affective 

dimensions, while maintaining a flexibility of expression for participants. 

Drawbacks The object use was the tendency for participants sometimes to match the 

shape of the object with the shape of the thing they were reacting to. 

This tendency seemed to become less prevalent with the active system feed-

back sessions, but is a concern in further evolution of the shapes themselves. 

Empirical Valida-

tion 

Yes 

Empirical Study 1: 

Evaluation to verify if the instrument actually measures emotions as depict-

ed in previously evaluated pictures: 



 
Objects with the sharp edges tended to be used in association with the nega-

tive valence imagery. 

The Spiky and anteater objects both got fear and anger attributions from 

most participants. 

 

Empirical Study 2: 

Users employed the objects to evaluate a game. The results were in terms of 

number of times users employed the objects to depict emotion during gameplay 

and were being interviewed. 

 

 
Use of objects during the session (total time in the game and chat tasks was 

typically ~30 minutes total) ranged from 4 to 53 times. Participants used the 

objects to express emotion both when playing the game with the experimenter 

present, and when instant message chatting with the experimenter not present 

in the room, although usage was less frequent in the latter case. 

The results yielded information on benefits and drawbacks of employing the 

objects for evaluating UX (see benefits and drawbacks section). 

Further Comments  



 
Extraction Form 

Paper ID S47 

Paper Citation Kujala, S., Walsh, T., Nurkka, P. and Crisan, M. (2014). Sentence Comple-

tion for Understanding Users and Evaluating User Experience. Interacting with 

Computers, 26(3), 238-255. 

Main Idea of the 

Paper 

The authors propose a projective technique called sentence completion and 

evaluate it through three case studies. Sentence completion produces qualita-

tive data about users’ views in a structured form. The results are less time-

consuming to analyze than interview results. Compared with quantitative 

methods such as AttrakDiff, the results are more time consuming to analyze, 

but more information is retrieved on negative feelings. 

UX Definition The users’ perceptions and responses in regard to their interaction with a 

system or product. 

Name of the Tech-

nology 

Sentence Completion 

Type of Technolo-

gy 

Method 

Theoretical Basis In psychology, projective techniques have been used to bypass or circum-

vent the conscious defenses of respondents to gain unconscious information 

from them. Projective techniques typically present respondents with an ambig-

uous stimulus, such as an inkblot, and ask them to describe what they see or to 

generate a response. The rationale here is that as the stimulus itself has little 

meaning, the respondents are interpreting it based on their own views. 

Description of the 

Technology 

Sentence completion is a combination of a projective technique and a ques-

tionnaire, whereby respondents are provided with beginnings of sentences 

(called sentence stems) that they then complete in ways that are meaningful to 

them. Sentence completion can be used to assess variety of constructs, includ-

ing motivations and attitudes. By providing only the beginning of the sentence, 

a researcher gives the topic, but respondents have the freedom to respond to it 

as they wish. 

Application Process 

of the Technology 

Users are instructed to answer quickly and without thinking too much as 

there are no correct answers. Sentence completion does not give ready answer 

categories that could reveal the researcher’s point of view about the topic but 

users are invited to interpret the sentence stimulus from their own perspective. 

Users are using their own words and they are instructed to describe their 

first reactions to, and associations with, the given topics. 

Considered UX 

Factors 

They depend on what the evaluators are evaluating. In this sense, human 

needs and concerns. However, no definition is provided for these constructs. 

Availability Available For Free 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Field - Specific – In a real context of use by the researcher’s choice. 

Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

No (To Evaluate Stimulus and Mobile Phones) 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop- Conceptual Ideas – Early in the development process, when conceiving the 



ment Phase 

(Our Perception) 

product. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

Before Usage – Before experiencing the product. 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions, probed by the sentences. 

Benefits The answers are given in a written form which helps the analysis work and 

it is useful in industrial contexts where relatively fast and easy to apply meth-

ods are needed. 

Sentence completion can be applied in online questionnaires, which is an 

important factor in international studies or when large user groups need to be 

reached. 

It encourages users to verbalize what they are thinking. 

Drawbacks People may also find it difficult to reflect on their opinion and express it. 

Users may also be unaware of small details that may have had impact on 

overall UX. 

One of the challenges of sentence completion is to prioritize users’ respons-

es and find out which of the responses are most relevant from the user point of 

view. 

The order of sentences had an effect on the responses. The respondents kind 

of continued the story created by the sentences. 

Empirical Valida-

tion 

Yes, three empirical studies: 

Case Study 1 tested the sentence completion technique in an industrial part-

ner’s development case. The goal of the case study was to identify needs, val-

ues and attitudes that parents hold regarding their children’s spare time and 

activities. This small exploratory case study showed that sentence completion 

was effective in identifying user needs and values related to children’s exer-

cise. 

In Case Study 2, the authors tested sentence completion in an industrial 

partner’s product development case. The goal was to explore how applicable a 

remote online sentence completion questionnaire would be in a cross-cultural 

sample evaluating UX of a Smartphone. The authors used a remote online sen-

tence completion questionnaire to collect a large amount of qualitative data 

about the different dimensions of UX of a Smartphone for product develop-

ment purposes. Case Study 2 demonstrated that sentence completion can be 

effectively performed online to quickly gather useful international data. The 

study results helped the industrial partner to identify essential UX issues from 

user point of view and they provided feedback about different dimensions of 

product UX. 

In case study 3, the authors evaluated the usability and UX of two mobile 

phone cameras and compared the results of usability testing, an adapted ver-

sion of the AttrakDiff questionnaire and sentence completion. The goal was 

compare the usefulness of sentence completion and the AttrakDiff in valuating 

UX. Compared with AttrakDiff, sentence completion was better for gathering 

negative feedback and reasons for the negative feelings. In an extreme case, the 

respondent described how ‘using the phone feels frustrating’ in the sentence 

completion and still he rated the phone to be very easy to use in the AttrakDiff 

questionnaire. 

Further Comments  



 
Extraction Form 

Paper ID S48 

Paper Citation Kirakowski, J., and Corbett, M. (1993). SUMI - The Software Usability 

Measurement Inventory. British Journal of Educational Technology, 24 (3), 

210-212. 

Main Idea of the 

Paper 

The paper describes SUMI a method for evaluating quality in use of prod-

ucts based on the opinions of users. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Software Usability Measurement Inventory 

Type of Technolo-

gy 

Method 

Theoretical Basis It is based on usability profiles of over 200 different kinds of applications. 

No description of this database is provided. 

Description of the 

Technology 

It is a 50 item questionnaire devised in accordance with psychometric prac-

tice. 

It provides information in three layers: 

1) Generic, indicating a global view of the product evaluation, 

2) A second layer providing information on: affect, efficiency, learnabil-

ity, helpfulness and control. 

3) A Item Consensual Analysis, which compares the response pattern of 

each questionnaire item between the obtained sample and what is pre-

dicted from the general standardization database. This layer highlights 

the aspects that require attention in the software. 

Application Process 

of the Technology 

Users answer the questionnaire and it can be employed in two different 

ways: 

1) Product against product comparison, 

2) Compare a product against a standardization database, to see how the 

product compares against an average state of the art market profile. 

Considered UX 

Factors 

Global opinion, affect, efficiency, learnability, helpfulness and control. 

No definition on these aspects is provided. 

Availability Available Under a License – There is a fee in order to access the technolo-

gy. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Field - Specific – In a real context of use by the researcher’s choice. 

Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative, data based on the scales of the items of the questionnaire. 

Benefits It provides an overview of factors affecting the experience of a product. 



Provides a database for verifying which aspects need to be improved. 

Drawbacks Does not inform the reason for the problems. 

Empirical Valida-

tion 

Yes, a proof of concept in which SUMI was applied in the evaluation of us-

er reaction to a software product. Little information on the evaluation is pro-

vided for anonymity reasons. 

Further Comments  



 
Extraction Form 

Paper ID S49 

Paper Citation Kim, J., Gunn, D., Schuh, E., Phillips, B., Pagulayan, R. and Wixon, D. 

(2008). Tracking real-time user experience (TRUE): a comprehensive instru-

mentation solution for complex systems. In Proceedings of the SIGCHI confer-

ence on Human Factors in Computing Systems, 443-452. 

Main Idea of the 

Paper 

The authors have combined the collection and analysis of behavioral in-

strumentation with other HCI methods to develop a system for Tracking Real-

Time User Experience (TRUE). 

Using two case studies as examples, the authors demonstrate how they have 

evolved the instrumentation methodology and analysis to extensively improve 

the design of video games. 

UX Definition Not UX definition provided. 

The authors mention emotional experience and how users experience func-

tionality, but no definition of these terms is provided. 

Name of the Tech-

nology 

Tracking Real-Time User Experience (TRUE) 

Type of Technolo-

gy 

Method 

Theoretical Basis In ethnographic studies, researchers observe or interview participants while 

they perform typical activities. Some methods require that the researcher inter-

acts with the participants in order to probe into the assumptions that users make 

about software and the workarounds they use to accomplish their tasks. 

Surveys usually produce data with little or no direct interaction between the 

researcher and the participant. They can be done cost-effectively with large 

samples. However, such research captures self-report data only and the quality 

of that data is completely dependent on the quality of the question set, the mo-

tivation of the respondent to answer honestly and their ability to report accu-

rately. 

None of the methods simultaneously combines large sets of behavioral data 

with deep qualitative data and collect user evaluation all within the same study. 

By synthesizing existing methods, such as logging and surveys, by conducting 

them in either controlled (please do the following tasks) or naturalistic (act as 

you normally would) environments, and by collecting rich contextual data 

(video recordings), researchers would have a tool of great flexibility and pow-

er. 

Description of the 

Technology 

TRUE shares traits in common with other instrumentation and log file anal-

ysis techniques. Like those approaches, users interact with systems that auto-

matically record application events of interest into log files, which the system 

uploads to a server for further analysis. 

TRUE provides different ways of visualizing the data (according to the 

evaluated application) and ways of verifying how users interacted with the 

application through video recordings that are related to events and attitudinal 

data. 

The structure of TRUE is shown below: 



 
Application Process 

of the Technology 

Users try the application, while TRUE gathers data. 

Evaluators use the data organized by TRUE to identify problems. 

Considered UX 

Factors 

Events in context: Sequences of events along with a time stamp for each 

event. Also, rather than simply collecting a series of low-level 

system events (mouse coordinates, generic ‘open dialog’ calls, etc), the au-

thors advocate collecting event sets that contain both the event of interest as 

well as the contextual information needed to make sense of that event. 

 

Attitudinal Data: A survey is prompted asking the participant whether they 

had fun and how difficult it was. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Provide their opinion on the application as information on its usage. 

The Development Team – Provide information on the cause of the problem 

within the developed application. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

(As shown in the empirical study) 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Games 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

After Usage – After experiencing the product. 

Collected Data Quantitative – Information on events and attitudinal data. 

Benefits It allows detecting issues and understand root causes in the same way usa-

bility testing does 

It incorporates attitudinal behavior in the manner of surveys 

It allows understanding the naturalistic use of our products as is found with 

ethnographic methods. 

Drawbacks None described by the authors. 

Expensive – requires specific software (tracking tools) and hardware (e.g. 

cameras). 

Empirical Valida- Yes - 2 case studies in two games. 



tion In the first game Shadowrun (a multiplayer, round-based, first-person shoot-

er game that allows players to customize their character in several ways), the 

authors investigated character class preferences. TRUE allowed them to collect 

data over extended periods of time. The fluctuating popularity of the character 

classes occurred during a time period when we introduced 1000 new partici-

pants into the beta. The popularity of the races changed as the new participants 

explored each of the races. A few days later, however, the preference for Elf 

once again emerged. This allowed the developers to redesign the characters so 

they would be balanced. 

 

In the second game Halo 2 (a first-person shooter video game released in 

2005 with missions), TRUE allowed the authors to collect very precise data. In 

this example, the game world coordinates of characters in combat. Also, TRUE 

enabled the authors to do relatively quick iteration of game parameters with 

participants playing at home. They collected data from thousands of players, 

used it to tweak game settings, and then uploaded a new version of the game. 

This iterative process enabled the design team to balance the complex class and 

weapon systems using consumer data in a timely manner. 

Further Comments  

Extraction Form 

Paper ID S50 

Paper Citation Vermeeren, A., Kort, J., Cremers, A. and Fokker, J. (2008). Comparing UX 

measurements, a case study. In Proceedings of the International Workshop on 

Meaningful Measures: Valid Useful Experience Measurement, 72-78. 

Main Idea of the 

Paper 

The paper describes the requirements for TUMCAT 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

TUMCAT - Testbed for User experience (UX) measurement of Mobile, 

Context-Aware applicaTions 

Type of Technolo-

gy 

Tool 

Theoretical Basis In earlier work the authors carried out a review identifiying requirements for 

new UX measurement tools; such tools should: 

1) Measure qualitative as well as quantitative and subjective as well as objec-

tive data related to the UX, as unobtrusively as possible. For example, they 

should capture users’ behaviour (e.g. application feature usage) and users’ 

opinions and emotions about the application’s features and relate both 

kinds of data to understand the results in the context in which the meas-

urement was taken. 

2) Support long term studies and timed or continuous measurements in which 

different measurement qualities (as mentioned above) are combined to 

create a picture of the overall UX or the dynamics therein (e.g. changes 

over time, at a specific moment in time, as a mean over time). 

3) Enable researchers to perform situated measurements to approach or real-

ize UX measurements that reflect users’ experiences in their every day 

lives. 

Description of the 

Technology 

TUMCAT is an in-situ Testbed for UX measurements of Mobile, Context-

Aware applicaTions. It includes: 

1) Logging tools: automatic capture of user’s behavior or product usage (e.g., 

mouse-clicks, keystrokes, application feature usage). 

2) Sensing tools: automatic capture of a user’s context (e.g. physical, social 

and/or virtual such as physical location, buddy lists and buddies online, ac-

tive application window, system/application status). 

3) Experience sampling tools: automatically generated self report requests 

sent once or multiple times to the user, triggered by user activity (logged 

data), specific context aspects (sensed data) or a predefined time schedule. 

4) User generated content tools: provided to the user to give feedback about 

any desired topic when a user feels like it (e.g. feedback button linked to a 



feedback form, discussion forum related to the product). 

Application Process 

of the Technology 

Users employ the evaluated application while TUMCAT gathers data. 

Considered UX 

Factors 

Context of use and physiological responses. 

Experience sample, based on questionnaires. 

User feedback 

No specific description of the measures is provided. 

Availability Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Information Source Users – Potential users from the product. 

Location Field - Free – In a real context of use by the user’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Mobile, Context-Aware applicaTions 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

During Usage – Long Term Usage – Experience of the product in everyday 

life. 

Collected Data Qualitative – Opinions of the users, when they want to provide feedback. 

Quantitative – Measures of physiological response and context of use. 

Benefits TUMCAT’s automated logging facilities made it possible to monitor actual 

usage 

Drawbacks Logging and sensing do not provide detailed insight on the problems. 

To generate information about usability issues, the data needs to be trans-

formed to higher levels of abstraction such as domain or task related levels 

Empirical Valida-

tion 

The authors applied TUMCAT on Trible, a peer-to-peer television (P2P-

TV) system for downloading, video-on-demand and live streaming of televi-

sion contents. 

Measurements were taken by conducting a longitudinal field study using the 

TUMCAT measurement tools, as well as by conducting a laboratory study in 

which test participants were asked to perform some tasks with Tribler and by 

asking international experts on usability and user experience from the 

COST294 network to provide their expectations on the users’ experiences with 

Tribler. 

The results provided information of problems with the approach (see draw-

backs section) and improvement opportunities.  

Further Comments  



 
Extraction Form 

Paper ID S51 

Paper Citation Venkatesh, V., Morris, M., Davis, G. and Davis, F. (2003). User acceptance 

of information technology: Toward a unified view. MIS quarterly, 425-478. 

Main Idea of the 

Paper 

The authors developed a unified model, called the Unified Theory of Ac-

ceptance and Use of Technology (UTAUT), with four core determinants of 

intention and usage, and up to four moderators of key relationships. UTAUT 

was then tested using the original data of a longitudinal study and found to 

outperform the eight individual models that were employed as basis. 

UX Definition No UX definition provided 

Name of the Tech-

nology 

UTAUT - Unified Theory of Acceptance and Use of Technology 

Type of Technolo-

gy 

Method 

Theoretical Basis 1) Theory of reasoned action (TRA): one of the most fundamental and influ-

ential theories of human behavior. 

2) Technology acceptance model (TAM): TAM is tailored to IS contexts, and 

was designed to predict information technology acceptance and usage on 

the job. 

3) Motivational model (MM): an explanation for motivational behavior. 

4) Theory of planned behavior (TPB): It adds behavioral control to the theory 

of reasoned action. Perceived behavioral control is theorized to be an addi-

tional determinant of intention and behavior. 

5) Combination of the technology acceptance model and the theory of 

planned behavior: It combines the predictors of TPB with perceived use-

fulness from TAM to provide a hybrid model. 

6) The model of PC utilization: sought to predict usage behavior rather than 

intention; however, in keeping with the theory’s roots, the current research 

will examine the effect of these determinants on intention. 

7) The innovation diffusion theory (IDT): It is a refined a set of constructs 

that could be used to study individual technology acceptance. 

8) The social cognitive theory (SCT): studied computer use but the nature of 

the model and the underlying theory allow it to be extended to acceptance 

and use of information technology in general. 

Description of the 

Technology 

UTAUT is a unified model with four core determinants of intention and us-

age, and up to four moderators of key relationships. The model is shown be-

low: 

 



 
Application Process 

of the Technology 

Users apply the questionnaire. 

Considered UX 

Factors 

Performance expectancy is defined as the degree to which an individual be-

lieves that using the system will help him or her to attain gains in job perfor-

mance. 

Effort expectancy is defined as the degree of ease associated with the use of 

the system. 

Social influence is defined as the degree to which an individual perceives 

that important others believe he or she should use the new system. 

Facilitating conditions are defined as the degree to which an individual be-

lieves that an organizational and technical infrastructure exists to support use 

of the system. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Generic. 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of After Usage – After experiencing the product. 



Experience 

Collected Data Quantitative – Scores of the evaluated items. 

Benefits It combines different models to better understand acceptance. 

Drawbacks As the number of items is low (reducing the combination of items from the 

base models), facets of each construct can be eliminated, thus threatening con-

tent validity. 

Empirical Valida-

tion 

Yes: the UTAUT was empirically tested using the original data from the 

four organizations in which the base models were evaluated and then cross-

validated using new data from an additional two organizations. 

These tests provided strong empirical support for UTAUT, which posits 

three direct determinants of intention to use (performance expectancy, effort 

expectancy, and social influence) and two direct determinants of usage behav-

ior (intention and facilitating conditions). 

Further Comments  



 
Extraction Form 

Paper ID S52 

Paper Citation Kujala, S., Roto, V., Väänänen-Vainio-Mattila, K., Karapanos, E. and Sin-

nelä, A. (2011). UX Curve: A method for evaluating long-term user experi-

ence. Interacting with Computers, 23(5), 473-483. 

Main Idea of the 

Paper 

In this paper, the authors argue for the cost-effective elicitation of longitudi-

nal user experience data. Thus, they propose a method called the ‘‘UX Curve’’ 

which aims at assisting users in retrospectively reporting how and why their 

experience with a product has changed over time. The method was tested with 

20 mobile phone users. 

UX Definition The concept of user experience attempts to go beyond the task-oriented ap-

proach of traditional HCI by bringing out aspects such as beauty, fun, pleasure, 

and personal growth that satisfy general human needs but have little instrumen-

tal value. 

Name of the Tech-

nology 

UX Curve 

Type of Technolo-

gy 

Method 

Theoretical Basis Although, the time dimension of user experience has been repeatedly noted 

as being particularly important, most of the current UX evaluation methods 

focus on single behavioral episodes and momentary evaluations and only 36% 

of methods focus on long-term period of experience. 

Even, in the existing longitudinal studies of user experience, the investigated 

time periods are relatively short, ranging from short test tasks to 5 weeks of 

usage. Some studies focus on the evolving nature of user experience over 

months or even the complete lifecycle of a product; such studies are very rare 

because of the expense, loss of time, and participant fatigue involved. 

The UX Curve was developed as an easy to apply method for supporting us-

ers in recalling important details of the product qualities that affect user experi-

ence. 

Description of the 

Technology 

The authors developed a template so that users could draw themselves a 

curve describing how their experiences had evolved over time. There is an 

instruction in the template: ‘Please recall the moment when you began to use 

the product. Draw a curve describing how your relationship towards the prod-

uct has changed from the first time you used it until today.’ 

The template includes an empty two-dimensional graph area and lines for 

writing on and briefly describing the reasons for the changes in the curve. The 

horizontal axis represents the time dimension from the beginning of use to the 

current moment and the vertical axis represents the intensity of the users’ expe-

rience. 

In the middle of the graph area there was a horizontal zero line dividing the 

area into a positive upper part and a negative lower part. The vertical axis was 

labeled accordingly with + and - signs. 

 



Application Process 

of the Technology 

Users are asked to draw a curve and then mark the reasons at their approxi-

mate locations on the curve. 

First, the users are asked to freely describe their general relationship and us-

er experience by means of the product with the general UX Curve template. 

The four consecutive curve templates addressed the viewpoints specific to UX: 

the perceived attractiveness, ease of use, utility, and degree of usage of the 

product. 

Considered UX 

Factors 

General: General opinion on the product. 

Attractiveness: ‘‘The product is attractive and interesting in your own eyes 

and those of your friends.’’ 

Ease of use: ‘‘The product is easy and effortless to use’’ 

Utility: ‘‘The product serves an important function for you.’’ 

Degree of usage: ‘‘Degree of usage over time.’’ 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Generic 

(the authors employed it in several products: Facebook, mobile phones, 

home and free-time electronics, laptops, www services, and a work related to 

information system) 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Qualitative – Opinions, among others. 

Quantitative – Differences in curves and behavior of the curve. 

Benefits It is a straightforward method that supports users in recalling essential issues 

related to long-term user experience. 

It is not so demanding to analyze the qualitative data and can cover a longer 

time period. 

Reveals reasons for improving or deteriorating user experience. 

Drawbacks The method does not uncover all the important details of experiences for de-

sign purposes due to being retrospective. 

The resulting qualitative data are not as rich as in field studies. 

Empirical Valida-

tion 

Yes 

The usefulness of the UX Curve method was assessed in a qualitative study 

with 20 mobile phone users. In particular, the authors investigated how users’ 

specific memories of their experiences with their mobile phones guide their 

behavior and their willingness to recommend the product to others. The figure 

below shows an example of an UX curve of an MP3 player. 



 
The results suggest that the UX Curve method enables users and researchers 

to determine the quality of long-term user experience and the influences that 

improve user experience over time or cause it to deteriorate. 

The method provided rich qualitative data and the authors found that an im-

proving trend of perceived attractiveness of mobile phones was related to user 

satisfaction and willingness to recommend their phone to friends. This high-

lights that sustaining perceived attractiveness can be a differentiating factor in 

the user acceptance of personal interactive products such as mobile phones. 

The study suggests that the proposed method can be used as a straightforward 

tool for understanding the reasons why user experience improves or worsens in 

long-term product use and how these reasons relate to customer loyalty. 

Further Comments  

 



 
Extraction Form 

Paper ID S53 

Paper Citation Väänänen-Vainio-Mattila, K., and Wäljas, M. (2009). Developing an expert 

evaluation method for user eXperience of cross-platform web services. In Pro-

ceedings of the 13th International MindTrek Conference: Everyday Life in the 

Ubiquitous Era, 162-169. 

Main Idea of the 

Paper 

In the paper, the authors present the results of a service UX study in which 

three Web services were evaluated by experts in their contexts of use, using a 

set of service UX evaluation heuristics. The evaluation results point out eight 

main themes of service UX, including usability, social presence, cross-platform 

interaction, and informing users about the dynamic changes in the service. The 

authors discuss the issues related to the suitability of the expert evaluation 

method for Web service UX evaluation. 

UX Definition Positive user experience (UX) is a central design target for interactive prod-

ucts and services. User experience is affected by both pragmatic and hedonic 

aspects of the system usage. 

Name of the Tech-

nology 

UX Expert Evaluation 

Type of Technolo-

gy 

Method 

Theoretical Basis Usability heuristics have been extended in many studies to better suit new 

domains, for example playability or gaming experience and for social interac-

tion, but these do not cover the broad UX aspects of Web services. 

The initial set of service UX evaluation heuristics was synthesised based on 

a literature review and an informal analysis of existing services. 

Description of the 

Technology 

The UX Expert Evaluation is a method that provides heuristics for evaluat-

ing the UX of Web services. For each service UX heuristic, there was approx-

imately half a page long description of its purpose and applicability, as well as 

examples of its pragmatic and hedonic aspects. 

For example, the description of H4 (Dynamic service features) listed the fol-

lowing aspects. 

Pragmatic aspects of the heuristic H4: 

 When users enter the service, it is possible to gain an overview of the re-

cent changes in the service. 

 While using the service users can easily find the new, interesting content. 

Hedonic aspects of the heuristic H4: 

 The service feels like a lively place where it is enjoyable to spend 

time. 

 The service satisfies users’ curiosity/seeking of knowledge by fre-

quently offering interesting content. 

 The changes in the UI or functionality of the service can be seen as 

improvements to the service. 

 

The set of heuristics is shown below: 



 
Application Process 

of the Technology 

Before the evaluations start, the evaluators are given the descriptions of the 

heuristics and they can ask clarifying questions. 

Three UX experts carry out the UX evaluation of the Web service. 

Evaluators are instructed to use the service as comprehensively as possible 

in its own natural context of use. 

During the evaluation period, the evaluators are requested to write down all 

positive and negative findings they think were affecting the user experience of 

the service. Also, evaluators mark whether the finding is pragmatic or hedonic 

by its primary nature. They are also asked to mark the number of the applicable 

heuristic (H1-H7) related to the finding. 

During the evaluations, the service evaluators actively use the services from 

2 to 11 hours, depending on the diversity of the service and the amount of pre-

vious usage experience. 

Considered UX 

Factors 

Pragmatic aspects support users’ functional. 

Hedonic product characteristics support users’ psychological and emotional 

needs such as self-expression, social relatedness, and symbolic value. 

The pragmatic and hedonic attributes are linked to the heuristics described 

in the “description of the technology” section. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source UX Experts – Practitioners with high degree of UX knowledge and practical 

experience in its assessment. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

 

Was the technology 

proposed for software 

applications? 

Yes 

 

Type of Assessed 

Product 

Web Services 

Product Develop-

ment Phase (De-

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 



scribed Within the 

Paper) 

(As described in the paper) 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

(However, the authors state that different stages of experience are evaluated, 

depending on the experience of the evaluator with the service: first encounter, 

learning to use, experienced, etc.) 

Collected Data Qualitative – Problems affecting the UX of the services (both hedonic and 

pragmatic). 

Quantitative – Number of problems according to their categorization. 

Benefits Short period of evaluation (14 hours) and few evaluators (3) are enough to 

gather information on UX. 

Drawbacks Evaluators commented that as experiences are so personal, it was somewhat 

difficult to estimate UX from other users’ perspective. 

Empirical Valida-

tion 

Yes, evaluation of three Web services: 

Facebook (a free-access Web service for social networking), Nokia Sports 

Tracker (a GPS-based activity tracker) and TripAdvisor (a travel guide web-

site). 

The evaluators followed the process described in the “application process of 

the technology” section and identified problems across the Web services. 

The authors analyzed the results, identifying gaps in the heuristics according 

to the problems categorization. The set of heuristics was updated as shown 

below. 



 
Further Comments  

Extraction Form 

Paper ID S54 

Paper Citation Burmester, M., Mast, M., Jäger, K. and Homans, H. (2010). Valence method 

for formative evaluation of user experience. In Proceedings of the 8th ACM 

conference on Designing Interactive Systems, 364-367. 

Main Idea of the 

Paper 

The paper describes a method for formative evaluation of the user experi-

ence based on the user experience model of Hassenzahl. 

UX Definition No UX definition provided. 

The authors refer to user experience research, which focuses on subjective 

factors like perceptions and emotional responses of users. 

Name of the Tech-

nology 

Valence Method 

Type of Technolo-

gy 

Method 

Theoretical Basis Marc Hassenzahl’s user experience model distinguishes between be-goals, 

do-goals, and motor-goals. 

Be-goals are closely related to the self and represent peoples’ motifs, e.g. 

feeling bored and having a need for stimulation. As soon as a motif is present, 

do-goals are generated which are instrumental for fulfilling the motif, e.g. to 

get stimulation users might have a look at their favorite news portal to see if 

interesting news are available. Motor-goals are necessary to achieve the do 

goals, e.g. open a web browser and select the news portal from the bookmark 

list. The be-goals can be described as human needs. They are the ends to the 

question about the reason behind behavior. 

The authors list UX methods that can be applied to evaluate UX. 



Description of the 

Technology 

To optimize design for better user experience it is important for designers to 

understand which design aspects have caused a positive or negative experience 

and why. The authors proposed the “valence method” which has been devel-

oped (1) to capture the user experience during the interaction in order not to 

lose any details, (2) to elicit product design aspects causing good and bad user 

experience, and (3) to obtain information on the underlying psychological rea-

sons. 

Application Process 

of the Technology 

In an exploration phase, users experience positive or negative feelings while 

using a product. They monitor these feelings by setting positive or negative 

valence markers. 

The second phase is a retrospective interview where each valence marker is 

discussed in order to identify the product design aspect causing the experience, 

its meaning for the user, and the underlying needs. 

Considered UX 

Factors 

Valence markers: Good and Bad 

Answers to the questions: (1) Which product design aspect caused setting 

the valence marker? (2) What are the related needs? 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Lab or Industry – In controlled environments. 

Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of 

Experience 

During Usage – Single Episode – Experience of a(some) specific feature(s) 

of the product. 

After Usage – After experiencing the product. 

Collected Data Quantitative: Instances of valence markers. 

Qualitative: causes for placing a valence marker and their relationship with 

users’ needs. 

Benefits It provides insight into the product design aspects causing positive or nega-

tive feelings. 

It generates a wealth of qualitative data on meaning related to the product 

design aspects and the underlying human needs. 

Drawbacks Participants should use the product or prototype for the first time during the 

evaluation. In previous tests, extensive previous usage resulted in a strong de-

crease of valence markers set. 

Empirical Valida-

tion 

Yes: Pilot studies with a total of 24 users were carried out to test method 

candidates and to improve and fine-tune method components and procedures. 

After those pilot studies the authors carried out a full valence method study 

with 10 participants. The test object was a promotion website for an IPTV 

provider. The exploration phase with duration of 6 to 8 minutes was recorded 

with the software Morae and a Wiimote was used for setting valence markers. 

Information was gathered to illustrate the use of the method and identify ad-

vantages and disadvantages (see benefits and drawbacks sections above). 



Further Comments  

 



 
Extraction Form 

Paper ID S55 

Paper Citation Kirakowski, J., Claridge, N. and Whitehand, R. (1998). Human centered 

measures of success in web site design. In Proceedings of the Fourth Confer-

ence on Human Factors & the Web. 

Main Idea of the 

Paper 

The authors propose a questionnaire to evaluate satisfaction of Web sites. 

The paper introduces the questionnaire and its evaluation. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

WAMMI - Web Analysis and MeasureMent Inventory 

Type of Technolo-

gy 

Method 

Theoretical Basis WAMMI was based on the SUMI (Software Usability Measurement Inven-

tory). 

Opinions were sought from a large number of designers, users, and web 

masters about typical positive and negative experiences users encountered 

when visiting and using web sites.  

These statements were content analyzed, and then fitted into the SUMI five-

factor model of user-perceived satisfaction. 

Description of the 

Technology 

WAMMI is A 60-item questionnaire for evaluating the users’ satisfaction of 

a web site. 

It provides items to evaluate attractiveness, control, efficiency, helpfulness 

and learnability. 

Application Process 

of the Technology 

Users fill in the questionnaire. 

Considered UX 

Factors 

Attractiveness: degree to which users like the site, whether they find the site 

pleasant to use. 

Control: degree to which users feel ‘in charge’, whether the site allows them 

to navigate through it with ease, and whether the site communicates with them 

about what it is doing. 

Efficiency: degree to which users feel that the site has the information they 

are looking for, that it works at a reasonable speed and is adapted to their 

browser. 

Helpfulness: degree to which users feel that the site enables them to solve 

their problems with finding information and navigating. 

Learnability: degree to which users feel they can get to use the site if they 

come into it for the first time, and the degree to which they feel they can learn 

to use other facilities or access other information once they have started using 

it. 

Availability Available Under a License – There is a fee in order to access the technolo-

gy. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Web Applications 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop- Functional prototypes – In later stages of the development process, where 



ment Phase 

(Our Perception) 

part or the whole product is developed. 

Assessed Period of 

Experience 

After Usage – After experiencing the product. 

Collected Data Quantitative – scores of the items from the questionnaire. 

Benefits Cost effective. 

Drawbacks Does not explain the reasons for the answers. 

Filling out a 60-item questionnaire on the web is not a task that the average 

user can be expected to carry out effortlessly or even willingly. 

Empirical Valida-

tion 

14 web sites eventually volunteered to be evaluated with the WAMMI ques-

tionnaire, producing over 300 user responses.  

Reliability estimates from this data bank were calculated, and population pa-

rameters (mean and standard deviation) were computed. There seemed to be no 

difference between the paper and electronic versions, nor between the Swedish 

and English language versions.  

Five sites from this set of 14 were chosen (largely because they were availa-

ble) to do a followup study of the construct validity of WAMMI. 

The results show that the questionnaire is reliable, identifying differences in 

the evaluation of the different Web applications. 

Further Comments  

 



 
Extraction Form 

Paper ID S56 

Paper Citation Lucero, A. (2009). Co-designing interactive spaces for and with designers: 

supporting mood-board making. Eindhoven, the Netherlands: Eindhoven Uni-

versity of Technology. 

Main Idea of the 

Paper 

The thesis explores why and how designers use mood boards in the early 

stages of the design process, and how augmented reality can support mood 

boarding by following a user-centered design approach. 

UX Definition No UX definition provided. 

Name of the Tech-

nology 

Workshops and Probe Interviews 

Type of Technolo-

gy 

Method 

Theoretical Basis The cultural probes method can be applied in design processes to find new 

ways of understanding user experience, allowing designers to obtain a better 

understanding of their users and to inspire their designs. 

Description of the 

Technology 

It is a hybrid method that combines probes with workshops.  

Application Process 

of the Technology 

Users are invited into a workshop. These workshops would allow to further 

empathize with the participants by first discussing findings from the probes 

study with them. 

Probe material is prepared and users can discuss and handle it for the UX 

expert to have a broader view of their needs. 

There are interviews with the participants regarding the probes. In these in-

terviews, the evaluators discuss specific aspects of their probe materials and 

then check the interpretation of the main findings from the probes study, look-

ing for further design opportunities. 

They discuss general findings from the probes study, namely, 1) supporting 

flexibility in creation, 2) finding inspiration, and 3) mood boarding. 

Considered UX 

Factors 

They depend on what the designer is looking for. 

Availability Available For Free – It is published or accessible through the internet or 

other means. 

Information Source Users – Potential users from the product. 

Location Field - Specific – In a real context of use by the researcher’s choice. 

Was the technology 

proposed for Comput-

er Science? 

Yes 

Was the technology 

proposed for software 

applications? 

Yes 

Type of Assessed 

Product 

Generic 

Product Develop-

ment Phase (De-

scribed Within the 

Paper) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Product Develop-

ment Phase 

(Our Perception) 

Conceptual Ideas – Early in the development process, when conceiving the 

product. 

Design Models – Early in the development process, when building a model 

or non-functional prototype. 

Functional prototypes – In later stages of the development process, where 

part or the whole product is developed. 

Assessed Period of Before Usage – Before experiencing the product. 



Experience After Usage – After experiencing the product. 

 

Collected Data Qualitative – insights on the evaluated technology. 

Benefits Validate the opinion of users identified with the probes. 

Involves users in helping decide which of the previously identified activities 

and ideas had a better potential for improving the product. 

Drawbacks None Described. 

Empirical Valida-

tion 

Yes. A case study over an augmented reality software. The results from the 

probing interviews confirmed the authors previous findings related to the early 

stages of the design process (i.e. supporting flexibility in creation, finding in-

spiration, and mood boarding). Some comments mentioned by workshop par-

ticipants during the probing interviews have already been included to support 

some of the findings of the probes study. The results identified improvement 

opportunities in the design. 

Further Comments  

 

2 Extraction Forms for Papers from 2010 - 2012 

 

Extraction Form 

Paper ID Code to identify the selected paper (e.g. S-001) 

Paper Citation Information on the paper: authors, title, venue and publication year. 

Name of the 

Technology 

Name of the proposed technology(ies). 

Type of Tech-

nology 

What type(s) of technology do the authors propose? 

[ ] Written Reporting: It presents a technology in which the user/evaluator 

reports his/her experience through the use of artifacts such as scales, forms, 

questionnaires or following guidelines and writing reports. 

[ ] Oral Reporting: It presents a technology in which the user/evaluator re-

ports his/her experience orally, in which s/he is interviewed using specific arti-

facts, or tells his/her view of the interaction and emotions. 

[ ] Observation/Monitoring: It presents a technology in which the us-

er/evaluator is observed/monitored to gather information on his/her experience. 

Examples of these technologies are controlled observation and experience sam-

pling. 

Note: This must be provided for all technologies that are presented in the pa-

per.  

Theoretical Basis What is the theoretical background of the method? 

Note: This must be provided for all technologies that are presented in the pa-

per. 

Description of 

the Technology 

Briefly describe the technology, how it works and how it can be applied. 

Note: This must be provided for all technologies that are presented in the pa-

per. 

Considered UX 

Factors 

What UX factors are assessed through the application of the technology? 

Note 1: Each factor must be accompanied by a definition and example if 

possible. 

Note 2: This must be provided for all technologies that are presented in the 

paper. 

Information 

Source 

Who provides the UX information that is collected by using the technology? 

[ ] Users – Potential users from the product. 

[ ] The Development Team – Practitioners working at the development pro-

ject. 

[ ] UX Experts – Practitioners with high degree of UX knowledge and practi-

cal experience in its assessment. 



Note: This must be provided for all technologies that are presented in the pa-

per. 

Location Where can the method be applied? 

[ ] Controlled environment – Under the supervision of the moderator. 

[ ] Field – In a real context of use. 

Note: This must be provided for all technologies that are presented in the pa-

per. 

Type of As-

sessed Product 

What type of application is assessed? 

[ ] Generic 

[ ] Web Application 

[ ] Mobile Application 

[ ] Others (Specify) 

Note: This must be provided for all technologies that are presented in the pa-

per. 

Type of As-

sessed Artifact 

What type of artifacts, can the technology evaluate? This is the information 

provided by authors, even if they do not provide examples of such application. 

[ ] Conceptual Ideas – When conceiving the product and there is no tangible 

artifact. 

[ ] Design Models – Models or non-functional prototypes built early in the 

development process. 

[ ] Functional Prototypes or Finished Application – When part or the whole 

product is developed, in later stages of the development process, 

Note: This must be provided for all technologies that are presented in the pa-

per. 

Assessed Period 

of Experience 

What period(s) of experience is(are) studied? 

[ ] Before Usage – Before experiencing the product. 

[ ] During Usage – Single Episode – Experience of a(some) specific fea-

ture(s) of the product. 

[ ] During Usage – Long Term Usage – Experience of the product in every-

day life. 

[ ] After Usage – After experiencing the product. 

Note: This must be provided for all technologies that are presented in the pa-

per. 

Collected Data What type of data is collected? 

( ) Qualitative – Opinions, among others. 

( ) Quantitative – Measures of specific attributes. 

( ) Both – Quantitative and qualitative data. 

Note: This must be provided for all technologies that are presented in the pa-

per. 

Supports Correc-

tion of Identified 

Problems 

Does the technology provide means to facilitate/support the correction of the 

encountered problems? 

( ) Yes 

( ) No 

Note: If yes, an explanation of how it supports the correction of problems 

must be provided. 

Availability Are all materials necessary for the application of the method available?  

[ ] Available For Free – It is published or accessible through the internet or 

other means. 

[ ] Available Under a License – There is a fee in order to access the technol-

ogy. 

[ ] Not Available – It has been developed for internal/self use or is not pub-

lished nor accessible through the internet. 

Note: This must be provided for all technologies that are presented in the pa-

per. 

 

Note: 

The ( ) option means that only one of the options can be selected. 



The [ ] option means that more than one of the options can be selected. 

 

 



 

Extraction Form 

Paper ID 1173 

Paper Citation  

Name of the 

Technology 

UX Concept Testing 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis Concept testing is an approach to estimate customer reactions to a product 

idea before committing substantial funds to it and to avoid product failures. 

The main challenge is that at the time when concept testing takes place, ex-

periences can only be fictitious since actually using a product is not possible 

when only abstract concepts are available. 

The authors intend to go one step further enabling users to experience prod-

uct concepts in the field and beyond that, to involve users in the improvement of 

product concepts. 

Description of 

the Technology 

The approach can be divided into four steps: concept briefing, field experi-

ence, user interviews, and analysis. Subsequent to the phases of concept explo-

ration, the product development process follows. For the product development, 

a framework has been created in form of graphical darts charts which visualize 

the analysis results in a way that supports further work steps. 

Concept Briefing - The concept briefing aims at making the participants fa-

miliar with the concept by translating abstract concept into exemplary product 

experiences. 

Field Experience - Due to the fact that the participants follow their normal 

daily routines, their experiences have an authentic character. The experiences 

have to be documented carefully and right away to receive as much context 

information as possible. Documentation can be done in different ways, e.g. via 

voice memos with the help of phone calls and an answering machine that auto-

matically saves the voice memos, or via written diaries. 

User Interviews - In personal in-depth interviews participants are confronted 

with the records of their experiences (e.g. by listening to speech records, or 

reading written notes) and are asked to describe the situation, their needs, and 

their ideas about product features to fulfill these needs. 

Analysis: To reveal UX data about the "raw" concept, one more aspect has to 

be taken into consideration: The distance of the need fulfillment items from the 

original core concept presented in the briefing. Items that are identical or close 

to the core concept indicate that already the core concept causes positive experi-

ences. Therefore, this distance can be interpreted as an indicator for measuring 

the UX of the core concept. To classify different degrees of distance, four cate-

gories have been defined: (1) Core concept:The feature or the need fulfilment 

item is exactly contained in the original core concept. (2) Similar to core con-

cept: The feature or the need fulfilment item has similarities with the original 

core concept. (3) Independent: The feature or the need fulfilment item is inde-

pendent from the core concept, but can be integrated into the original core con-

cept. (4) Extraordinary: The feature or the need fulfilment item has an extraor-

dinary character and cannot be integrated into the original concept. 

Considered UX 

Factors 

The quantitative results are derived from the UX questionnaire. The qualita-

tive data that arise from the field experiences and the interview findings are 

analyzed regarding the participants’ needs and need fulfillments in an economic 

way to be appropriate for appliance in enterprises. 

No specific description is provided. 

Information 

Source 

Users 

Location Controlled environment  

Field 



Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Conceptual Ideas 

Assessed Period 

of Experience 

Before Usage 

During Usage – Single Episode  

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

Yes 

Users are asked to describe the situation, their needs, and their ideas about 

product features to fulfill these needs. 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1174 

Paper Citation  

Name of the 

Technology 

Dynamics of user experience in short interaction sequences 

Type of Tech-

nology 

Oral Reporting 

  

Theoretical Basis Two groups of attributes form the product character, leading to behavioral or 

emotional consequences and form the user experience: pragmatic and hedonic 

attributes. The first refer to users‟ behavioral goals, the latter to human well-

being. In this context consequences (e.g. satisfaction, pleasure, appeal) are de-

fined as the result of experiences. 

UX is definitely not a constant value but highly dynamic throughout the in-

teractions and is triggered by diverse instrumental and non-instrumental aspects 

of products and services. An aspect largely overlooked is temporality. The 

shortest time periods for repeated measurements of UX changes are found in 

studies including pre and post interaction evaluations. 

A short interaction sequence (SIS) comprises a limited number of goal-

oriented steps and has a well-defined starting and ending point. Further, it has a 

limited duration, which is needed to complete all steps and reach the well-

defined end of the task. 

Description of 

the Technology 

Transform a task into a SIS with sub steps. 

Split the process up accordingly to the different tasks given within the pro-

cess. 

Each of those defined sub steps has a particular goal and requires the users to 

understand and execute different interactions. 

Evaluate each SIS through the use of Emocards and Sensual Emotion In-

strument. 

Via comparison of the measured level of pleasantness and arousal for every 

sub step the dynamic changes during the “online buying process” can be evalu-

ated. 

Considered UX 

Factors 

Pleasantness and level of arousal. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free (Emocards) 

Not Available (SEI) 

 



 

Extraction Form 

Paper ID 1176 

Paper Citation  

Name of the 

Technology 

User testing within co-design 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis People Led Innovation (PLI) methodology conform a set of five factors that 

have to be taken into account to determine the effectiveness of a particular tech-

nology or product application. The authors focus on three aspects: 

1) Citizen Innovation (as a process of involving users and exploring their 

needs and requirements for new products or services) 

2) Ergonomics (as a factor that determine usability and accessibility) 

3) Emotional Focus (as a set of emotional design criteria that affects user sat-

isfaction within a given technology). 

Description of 

the Technology 

Firstly, researchers come together with users and get involved in co-design 

sessions, so they can participate actively in the detection and identification of 

needs, assessment of the results found in the tests and the proposed technologi-

cal solutions. 

Objective. The objective of user testing at this stage is to identify barriers (re-

lated to Ergonomics/Emotional Focus PLI factors) in the use of systems and 

applications. 

The tasks are chosen and administered on a laptop and data is collected using 

the Morae software Bundle 3.1. Video recordings are made and so the meeting 

could be analyzed retrospectively. 

Questionnaires. First, the SUS questionnaire is employed to obtain a subjec-

tive measure of usability. At the end of the test users also fill in a brief ques-

tionnaire to assess their user experience and emotional aspects: a) I would like 

to use the system in the future , b) the task has proved difficult to me, c) I liked 

the task and d) no one can replace my identity with this system. 

Considered UX 

Factors 

Usability problems through the observations of the video recordings. 

Generic emotions towards the system through the answers to the question-

naire. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

Yes 

There is a session, where users are asked “How would they like the service to 

be?” 

Availability Available For Free (Questionnaire) 

Available Under a License (Morae) 

 



 

Extraction Form 

Paper ID 1183 

Paper Citation  

Name of the 

Technology 

Standardized Assessment Tool for Interactive Stories 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Expert interviews and literature research in IS and media entertainment were 

conducted and a list of concepts that are proposed to play a key role in users’ 

responses to IS systems emerged. It is organized in three main categories: A) 

Preconditions of meaningful user experiences, B) Common and frequent experi-

ential qualities, and C) Concepts that reflect system-specific, individual types of 

responses. 

Description of 

the Technology 

It is a scale that users fill considering their opinion of the system that pro-

vides IS. 

Considered UX 

Factors 

Preconditions of meaningful user experiences 

System usability, (i.e., interaction with the story must be technically smooth 

and 

error-free) 

Correspondence of system capabilities with user expectations (the system 

needs 

to convey a reasonable expectation what kind of interactive influence users 

can 

exert on the story) 

Presence (users need to establish a sense of ‘being in the story world’) 

Character believability (virtual agents must not damage users’ illusion, e.g., 

through irrational behavior or poor response to user input), and 

Effectance (users must be able to recognize when and how they have causal-

ly 

affected the story world). 

Common and frequent experiential qualities 

Curiosity about what will happen next, 

Suspense, 

Flow, 

Aesthetic Pleasantness (positive experiences of beauty or artistic impressive-

ness), 

Enjoyment (an overall sense of positively valenced experiential quality) 

Concepts that reflect system-specific, individual types of responses 

Specific story content that may facilitate very diverse emotional 

Experiences 

Virtual characters that may evoke very specific user responses 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Systems with Interactive Stories, e.g. Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free – It is published or accessible through the internet or oth-

er means. 



 

Extraction Form 

Paper ID 1184 

Paper Citation  

Name of the 

Technology 

MobPro 

Type of Tech-

nology 

Observation/Monitoring: 

Theoretical Basis Physiological interaction is a trend within the broader unconventional hu-

man-computer interaction domain, which focuses on the use of the body’s bio-

logical signals and stimuli as an alternative or complement to traditional interac-

tion mechanisms. This interaction paradigm can provide information which is 

paramount to determine and understand user satisfaction and usability issues in 

different settings. 

Description of 

the Technology 

An integrated environment for non-laboratorial interaction analysis by com-

bining lightweight and portable devices with a flexible and extendable architec-

ture capable of supporting capturing multiple physiological measures.  

The created and extended analysis environment for the MobPro framework 

offers the possibility of visualizing and analyzing interaction log data and phys-

iological log data jointly in a single tool. 

This analysis can be performed using recorded XML files or by live monitor-

ing the users in-situ. In addition to these features, the physiological analysis tool 

allows for comparative analysis of the same or different users’ logs. 

Considered UX 

Factors 

- frustration, manifested through heart beat rate fluctuations 

- issues within a mobile user interface 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

During Usage – Long Term Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1198 

Paper Citation  

Name of the 

Technology 

ResQue (Recommender systems’ Quality of user experience) 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis The current model and its constructs were based on past work in investigat-

ing various interface and interaction issues between users and recommenders. In 

over 10 user studies, the authors developed and employed user satisfaction 

questionnaires to evaluate recommenders’ perceived qualities such as ease of 

use, perceived usefulness and users’ satisfaction and behavioral intentions. This 

past research has given a unique opportunity to synthesize and organize the 

accumulation of existing questionnaires and develop a well-balanced frame-

work. 

Description of 

the Technology 

A questionnaire with items being answered using a scale. 

Considered UX 

Factors 

1) user perceived qualities of the system: This construct refers to the func-

tional and informational aspect of a recommender and how the perceived quali-

ties of these aspects influence users’ beliefs on the ease of use, usefulness and 

control/transparency of a system. 

2) user beliefs as a result of these qualities in terms of ease of use, usefulness 

and control: 

Perceived ease of use, also known as efficiency in SUMI and perceived cog-

nitive effort in our existing work [6,14], measures users' ability to quickly and 

correctly accomplish tasks with ease and without frustration. 

Perceived usefulness of a recommender (called perceived competence in our 

previous work) is the extent to which a user finds that using a recommender 

system would improve his/her performance, compared with their previous expe-

riences without the help of a recommender. 

3) subjective attitudes: Attitude is a user’s overall feeling towards a recom-

mender, which is most likely derived from his/her experience as she interacts 

with a recommender. 

4) behavioral intentions, is related to whether or not the system is able to in-

fluence users’ decision to use the system and purchase some of the recommend-

ed results. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Recommended Systems) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1201 

Paper Citation  

Name of the 

Technology 

Generic framework for evaluating the user experience 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis The authors take the proven concept of the technology acceptance model 

(TAM) as a starting point, but also include hedonic experiences such as appeal, 

fun, and user emotions. 

Description of 

the Technology 

The basic framework covers objective recommender system aspects, subjec-

tive evaluations, subjective experiences and objective behaviours, and relates 

them in a structural way. Furthermore, as the particular situation and the par-

ticular 

user may matter for the evaluation, it embeds the framework in situational 

and personal characteristics. 

Considered UX 

Factors 

objective system aspects (qualities of the recommender system) 

subjective system aspects are users’ evaluations of the objective system 

aspects 

situational and personal characteristics are beyond the influence of the sys-

tem itself, but may significantly influence the user experience and interaction. 

Personal characteristics that are typically stable across tasks include trust (in 

general, not in terms of the system), control and social factors. 

Experience is divided conceptually between hedonic qualities, usefulness, 

trust and outcome evaluations. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Recommendation Systems) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1205 

Paper Citation  

Name of the 

Technology 

Fuzzy Comprehensive Evaluation Of User Experience 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring  

Theoretical Basis This paper adopted the definition of usability that defining in the ISO9241-

11. 

The user satisfaction index is gathered from the questionnaire “C2C E-

Commerce Website User interaction satisfaction questionnaire” which is refer 

to IBM Computer Usability Satisfaction Questionnaire and NASA psychologi-

cal scale. 

Description of 

the Technology 

Obtain data for the experts’ view 

(1) Preparation stage: inform experts about the system and what to do to en-

sure that every assessment experts have been given the same information. 

(2) Evaluation rules: usability principles, Nielsen 12 criterions, eight gold 

guidelines for Interface design. 

(3) Evaluation standard: the usability test check designed by Purdue Univer-

sity 

Evaluation process: the assessing members take the criteria as a guide to 

evaluate interaction and interface elements of the commerce site, and identify 

potential problems. 

(4) Each question in the questionnaire, the assessing members inform the is-

sue whether suitable to the use of ecommerce site. if not suitable, Skip to the 

next question; Otherwise, continue the following steps: consider the importance 

of the issue to the assessment system, mark from a 1-3 points (1 is the least 

important, 3 is the most important keys 3); Then mark from a 1-7 points (1 is 

very terrible, 7 is very good) on the performance of the issue on evaluation sys-

tem. If it does not exist, then choose the no exist item. 

Obtain the human-computer Interactive data 

In a usability test: the observer obtains the correct rate of each test user in the 

process completing each task; Task completion time each user use to finish its 

task is clocked by the observer which from the mission beginning to ending. 

Obtain Users’ perspective data 

It is obtain from the data the test users filled out the “C2C E-Commerce 

Website User interaction satisfaction questionnaire” after the test. 

After Assessing members score importance and performance of 100 issues in 

the usability test check designed by Purdue University, use the formula (1) to 

get system usability score of eight areas. 

Considered UX 

Factors 

Effectiveness, efficiency are the two dimensions for human-computer inter-

active data. 

The user satisfaction index is gathered from the questionnaire “C2C E-

Commerce Website User interaction satisfaction questionnaire” which has eight 

areas to assess the system's usability, including: compatibility, consistency, 

flexibility, easy to learn, the least-action, the least burden of memory, the finite 

nature of perception, users’ guide. 

Experts View is evaluated through compatibility, consistency, flexibility, 

easy to learn, the least action, the least burden of memory, the finite mature of 

perception, users’ guide. 

No definition for the UX factors is provided. 

Information 

Source 

Users 

UX Experts 

Location Controlled environment 

Type of As-

sessed Product 

Others (E-commerce) 



Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1209 

Paper Citation  

Name of the 

Technology 

User Experience Evaluation Metrics 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis Expert inspection methods involve an expert in user experience examining 

the tool and evaluating the design problems that are likely to hinder the users 

from having a positive user experience. 

User testing methods are performance based measures presenting the users 

with a list of task scenarios to perform. The users are observed and notes taken 

with respect to their overall interaction with the system. Parameters that can be 

measured and recorded include number and percentage of tasks completed, 

users error rates, count of incorrect icons selected and many more that relate to 

performance measures. 

Inquiry methods make use of user based opinions related to subjective rating 

of their interaction with the system. This can be collected in the form of post-

test subjective questionnaire and interviews where users are asked to comment 

on their experience on interacting with the system. 

Description of 

the Technology 

The technology aims at evaluating the UX of accounting tools. To do so, the 

authors have developed a set of metrics that are measured through a question-

naire. However, the process of applying the technology includes observation of 

participants, encouraging them to talk about their impressions of the system. 

After that, while the users explore the application (carrying out tasks) the mod-

erator makes observations. Finally, the users evaluate the set of metrics through 

a questionnaire. 

Considered UX 

Factors 

Subjective satisfaction 

The metric quantifies the overall satisfaction of the users on the ease of com-

pleting a task and their pleasure or displeasure from interacting with the system. 

Consistency 

The metric measures whether similar function keys are used to perform simi-

lar tasks throughout the application. The labels, choice of colour and commands 

used should be consistent throughout the application. Keyboard shortcuts and 

commands should match the standard conventional design. 

Attractiveness 

Measures the subjective opinion of the users on how they find the visual de-

sign of the product. 

Familiarity 

Measures how the UI elements of the application matches the mental models 

of the user on their domain background and experience on other computer based 

applications. 

Error Tolerance 

This metric measures the extent to which the system give error warnings that 

are explicitly and precise to be understood by the targeted users. 

System Terminology 

Measures how much the system uses terms that are common to the domain of 

its application rather than computer-oriented jargon. 

Predictability 

Evaluates how much the users find the system to behave in a manner which 

they always expect and predict. 

Feedback 

The metric evaluates how much the system gives relevant messages on user 

action within reasonable time. 

Help 



This metric evaluates the accessibility, usefulness and informativeness of the 

help line. 

Control and freedom 

Measures the extent to which the users feel to be in control of manipulating 

the system. 

There is also the evaluation on comments on the attractiveness, appropriate-

ness of icons used, navigation options and any general comments relating to the 

UX of the evaluated application. 

Information 

Source 

Users – Potential users from the product. 

Location Controlled environment – Under the supervision of the moderator. 

Type of As-

sessed Product 

Others (Accounting Tools) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

During Usage – Single 

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1216 

Paper Citation  

Name of the 

Technology 

Identify meaningful playfulness experiences 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis Korhonen et al. expanded the experience categorization proposed by Costello 

and Edmonds with findings from several studies of play and games to make it 

more usable outside the interactive arts domain (Korhonen et al., 2009). 

Their objective was to explore playful experiences that can be elicited from 

users with entertainment products, but also how playfulness could appear in 

utility products. 

The authors have employed the playful experience (PLEX) framework to ex-

plore experiences that personal products elicit from their users. Focusing on 

playfulness will set basis for a deeper understanding to pleasurable aspects of 

UX. 

Experience reports enable storytelling without requiring participants to write 

complete stories with all typical story elements. Instead, the participants are free 

to describe significant events of their daily use of a product as they would tell it 

to a peer. Users remember and organize experiences as stories, and those stories 

enable them to communicate experiences in different situations. 

Description of 

the Technology 

The method requires that participants write about the actual usage of the 

evaluated product (including devices and applications/services), but also about 

their personal feelings, values and interests when using the product. In addition, 

the users report the situation where the story happened and other contextual 

information related to the event. 

The method provides a set of specific questions in order to extract the catego-

rization of experiences from these reports. That way, the researcher can identify 

which experiences were mainly felt by the users. 

Considered UX 

Factors 

Environment - What are the properties of the physical environment surround-

ing the user? 

Personal - What feelings does the user describe? 

Social - What other people there are around the user and how are they influ-

encing the user? 

Task - What activity is the user primarily engaged in? What is the user sec-

ondarily engaged in? How do the secondary tasks influence the primary task? 

Spatio -Temporal - Does the user’s physical environment change, and what 

influence does the change have? How much time passes, and what changes 

occur over time? 

Device - How does the user describe the properties of the device? How does 

the user describe her interactions with the device: what is the user doing and 

how? 

Service - How does the user describe the properties of the service? How does 

the user describe her interactions with the service or interactions mediated by 

the service? 

Access Network - How does the user describe the information exchange con-

nection between her device and other devices or services? 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period During Usage – Long Term Usage 



of Experience 

Collected Data Qualitative – Opinions, among others. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free – It is published or accessible through the internet or oth-

er means. 

 



 

Extraction Form 

Paper ID 1243 

Paper Citation  

Name of the 

Technology 

Experience Clip 

Type of Tech-

nology 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis Captured experiences are more natural because the researcher is not follow-

ing or shadowing the participants, and that the participants already know each 

other. 

Furthermore, the elicitation afterwards is helped by the fact that one relies 

less on memory because the video captures the activity as it unfolds. 

Description of 

the Technology 

This method involves two participants who preferably know each other. One 

participant uses the application, while the other one shoots video clips – “Expe-

rience Clips” – to document the user’s experiences and emotions. Halfway in 

each field test the user takes over the role of the shooter and vice versa, so both 

participants have used the application, and both participants have created Expe-

rience Clips. Afterwards both participants are invited to talk about their experi-

ences using the videos they recorded. 

Considered UX 

Factors 

Not described. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Qualitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1248 

Paper Citation  

Name of the 

Technology 

Quality, Quality in use, actual Usability and User experience (2Q2U) 

Type of Tech-

nology 

Observation/Monitoring 

 

Theoretical Basis Hassenzahl elaborates on hedonic goals as: “fulfilling the human needs for 

autonomy, competency, stimulation, relatedness, and popularity through inter-

acting with the product or service”. He further states that pragmatic quality 

facilitates satisfaction of be-goals. Be-goals not dependent on, but facilitated by 

do-goals; i.e. a user could be satisfied if do-goals are not satisfied. For example, 

if a user inefficiently buys a product online (slowly with mistakes), but can buy 

what they like, they may achieve their be-goals with satisfaction. 

Description of 

the Technology 

It is a framework that intends to support the design, evaluation and redesign 

of software applications. It proposes a strategy for non-intrusively evaluating 

and improving QinU use based on real usage data. 

I. Specify requirements and evaluation criteria for QinU. 

II. Perform QinU evaluation and analysis. 

III. Derive/specify requirements and evaluation criteria for external quality. 

IV. Perform the external quality evaluation and analysis. 

V. Recommend, perform improvement actions, and re-evaluate external qual-

ity. VI. Re-evaluate QinU and analyze improvement actions. 

No thorough explanation on how the evaluation is performed is provided. 

Considered UX 

Factors 

Measures of UX are noted by Bevan as being composed of satisfaction in use 

as equivalent to achieving pragmatic and hedonic goals, with its sub-

characteristics as specified by ISO 25010 including pleasure, likability, comfort, 

and trust. 

Thus, achieving UX is influenced through satisfying both usability in use 

(pragmatic goals) and satisfaction in use (hedonic goals). Ultimately, the actual 

usability and UX definitions are based on this rationale. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

Yes 

For the external quality characteristics that require improvement, the authors 

suggest making improvement recommendations for modifying the WebApp, i.e. 

version 1 to 1.1. After the changes have been made, then we can re-evaluate to 

note the external quality improvement gain from the score benchmarked in step 

IV. 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1268 

Paper Citation  

Name of the 

Technology 

Measuring the User Experience of Digital Books 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis In the context of digital libraries, much of the research with children has fo-

cused on information seeking behavior and understanding the culture and design 

considerations. Tracking eye movements of children in their interaction with 

digital books is a valuable way of measuring their experience in interacting with 

such systems, and understanding how children allocate their visual attention. 

Description of 

the Technology 

The technology is a combination of methods with the eye-tracking in order to 

evaluate the UX of digital books for children. 

Children are requested to rate their experience with the digital book on the 

Smiley-o-Meter scale. 

There is also a post-session interview. The child is shown screenshots of the 

sites that presented the digital books and the child was asked to describe the 

function of the buttons and elements in the screenshot. An answer was consid-

ered correct if the child either remembers the function and describes it properly 

or recognizes it from prior experience and guesses correctly. 

Eye tracking is combined with this procedure to gather information about the 

navigation elements that were not noticed by children in the session, and to 

explore what users expected their functionality to be. 

Also, a ranking survey is presented to the child. This survey is in the form of 

a sorting activity. The child is given index-card sized screenshots and (s)he 

must rank these cards according to different ways, ease-of-use, fun, and prefer-

ence. 

Considered UX 

Factors 

Overall UX rating 

Preference 

Recognizability of Interface Navigation elements 

Eye movement 

Observations 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Digital Books Applications) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free (Questionnaires) 

Available Under a License (Eye Tracking) 

 



 

Extraction Form 

Paper ID 1316 

Paper Citation  

Name of the 

Technology 

Valence Method 

Type of Tech-

nology 

Oral Reporting 

Observation/Monitoring 

  

Theoretical Basis Marc Hassenzahl’s user experience model distinguishes between be-goals, 

do-goals, and motor-goals. 

Be-goals are closely related to the self and represent peoples’ motifs, e.g. 

feeling bored and having a need for stimulation. As soon as a motif is present, 

do-goals are generated which are instrumental for fulfilling the motif, e.g. to get 

stimulation users might have a look at their favorite news portal to see if inter-

esting news are available. Motor-goals are necessary to achieve the do goals, 

e.g. open a web browser and select the news portal from the bookmark list. The 

be-goals can be described as human needs. They are the ends to the question 

about the reason behind behavior. 

To optimize design for better user experience it is important for designers to 

understand which design aspects have caused a positive or negative experience 

and why. 

Description of 

the Technology 

The authors proposed the “valence method” which has been developed (1) to 

capture the user experience during the interaction in order not to lose any de-

tails, (2) to elicit product design aspects causing good and bad user experience, 

and (3) to obtain information on the underlying psychological reasons. 

In an exploration phase, users experience positive or negative feelings while 

using a product. They monitor these feelings by setting positive or negative 

valence markers. 

The second phase is a retrospective interview where each valence marker is 

discussed in order to identify the product design aspect causing the experience, 

its meaning for the user, and the underlying needs. 

Considered UX 

Factors 

Valence markers: Good and Bad 

Answers to the questions: (1) Which product design aspect caused setting the 

valence marker? (2) What are the related needs? 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage – After experiencing the product. 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1323 

Paper Citation  

Name of the 

Technology 

An approach for evaluating the affective aspects of exploratory search 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis Users are engaged in exploratory search on an online bookstore, the use of 

social navigation tools would enhance their perceived pleasure of search experi-

ence. Hedonic experience can be measured through a established instrument 

derived from the theory of “flow”. Originated from psychological study of the 

optimal performance of rock climbers and dancers, the theory of “flow” has 

since been applied to study user experiences in the field of HCI. 

Description of 

the Technology 

Within-subject experimental design is applied to compare how the perceived 

pleasure of search varies as subjects shift from the experimental interface to the 

control interface and vice versa. Every participant is required to complete two 

search tasks alternately on two interfaces, both of which are open-ended tasks 

representing exploratory search scenarios. Participants complete an entrance 

questionnaire prior to the test and an exit questionnaire after each search ses-

sion. During the 15-minute search session, subjects are asked to select no more 

than five ideal books based on the assigned search scenarios and save them in a 

shopping cart. As soon as the search time expired, participants fill out question-

naires adapted from Webster, Trevino and Ryan (1993) which assess their state 

of flow, and answer questions related to the degree to which each book they 

selected might meet their expectation (decision confidence), whether they better 

understand the options they had for the search scenarios (knowledge gained) 

and their intention to re-visit the website again in the future. 

Considered UX 

Factors 

Degree to which each book they selected might meet their expectation (deci-

sion confidence). 

Whether they better understand the options they had for the search scenarios 

(knowledge gained). 

Intention to re-visit the website again in the future. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Navigation in Online Book Stores) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

 

Collected Data Quantitative 

 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1340 

Paper Citation  

Name of the 

Technology 

Physiological measures and Questionnaire 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis Psychophysiology per definition investigates the relationships between psy-

chological manipulations and resulting physiological activity (measured in liv-

ing organisms to understand mental and bodily processes and their relation to 

each other). Heart rate (HR) and ElectroDermal Activity (EDA) are measures of 

psychophysiological signals originating from the peripheral nervous system 

(PNS) and have been successfully used as measures of arousal and emotion, 

generally in a laboratory environment. 

Description of 

the Technology 

The In-Game Experience Questionnaire (iGEQ) is a short self-report scale 

for exploration of player experience during playing a digital game. The iGEQ 

has been tested multiple times under various experimental conditions together 

with psychophysiological measures, such as EMG. It contains 14-items, all 

rated on a Likert-type scale scored from 0-4, distributed in pairs between seven 

dimensions of player experience. 

Each participant is given a consent form, and introduced to the experiment. 

Basic demographic data and previous game experiences are noted. The partici-

pant plays each game for 20 minutes, following an introduction to the game 

controls if needed. Players are given as much time as needed to familiarize 

themselves with the game. Every five minutes, the game is paused and the par-

ticipant completes the 14-item iGEQ. While the player is experiencing the 

game, psychophysiological responses are measured. 

Considered UX 

Factors 

Evaluated factors by the Questionnaire: 1) Immersion (sensory and imagina-

tive), 2) Flow, 3) Competence, 4) Tension, 5) Challenge, 6) Negative affect and 

7) Positive affect. 

Heart Rate: The heart forms part of the cardiovascular system and includes 

the organs regulating blood flow in the body. The cardiovascular system offers 

a variety of measuring options to determine valence or arousal, including Heart 

Rate (HR), which has been correlated with player arousal before. 

Electrodermal activity (EDA): Measures of EDA are also known as skin 

conductance levels (SCL) or galvanic skin response (GSR) when analyzing 

phasic physiological reactions to game events. EDA measures the electrical 

conductivity of the skin. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (First-Person Shooter Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free (Questionnaire) 

Available Under a License (Sensors) 

Extraction Form 

Paper ID 1346 

Paper Citation  



Name of the 

Technology 

Usability Metric for User Experience (UMUX) 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis The SUS is a 10-item, five-point Likert scale with a weighted scoring range 

of 0–100 and which has been shown to be a reliable measure of usability. It is 

anchored with one as Strongly Disagree and five as Strongly Agree. 

However, the SUS has some issues: 

1) Does not lend itself well to electronic distribution in a global environment 

due to non-native English speakers not understanding the word ‘‘cumber-

some”. 

2) The SUS items did not map well onto the concepts that comprise usability 

according to ISO 9241-11. 

The authors suggested a new direction was taken – the development of a 

concise scale that would more closely conform to the ISO 9241-11 (1998) defi-

nition of usability, would minimize bias and language issues, and would still 

perform as well as the baseline it was intended to replace. 

Description of 

the Technology 

The Usability Metric for User Experience is a reliable, valid, and sensitive al-

ternative to the System Usability Scale. It correlates with the SUS at a rate 

higher than 0.80, its items align on one usability factor, and it is fully capable as 

a standalone subjective usability metric. 

The UMUX can be administered electronically as a survey, or as a follow-up 

in usability testing. It is simple to administer, as it requires no branching or 

reordering of items. In the UMUX, bracketed text is custom replaced by the 

relevant system name. 

Ex. 

[This system’s] capabilities meet my requirements. 

1 2 3 4 5 6 7 

Strongly Strongly                Disagree Agree 

Considered UX 

Factors 

Effectiveness 

Satisfaction 

Overall 

Efficiency 

Information 

Source 

Users 

Location Controlled environment 

Field 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1348 

Paper Citation  

Name of the 

Technology 

i-Scale 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis The distribution of different experiences over time led to the realization of 

three overall phases in the adoption of the product: Orientation, Incorporation 

and Identification. Orientation relates to participants’ initial experiences that are 

pervaded by feelings of excitement and frustration as they are confronted with 

novel features and learnability problems. Incorporation relates to reports of how 

the product is becoming meaningful in participants’ daily lives as well as the 

realization of usability and usefulness problems that pertain over long-term use. 

Finally, identification relates to participants’ personal experiences as the prod-

uct plays a part in daily rituals, as well as to social experiences, as the product 

allows for self-expression and creating a sense of community. 

Description of 

the Technology 

As iScale is a retrospective technique. The iScale tool uses sketching in im-

posing a certain process in the reconstruction of experiences. It was found that 

these processes have a substantial impact on the number, the richness and the 

test–retest reliability of recalled information when compared to a control condi-

tion, a free recall without employing any form of sketching. 

Participants using iScale are asked to sketch how their opinion on a given 

product quality (e.g. the perceived usability of a product) has changed as a 

course of time. In essence, participants sketch linear segments with a certain 

slope (which denotes the change in the value of the reported quality) and length 

(which denotes the temporal span of the reported period). Participants may then 

associate each line segment with one or more experiences that are believed to 

have induced the given change in their perception of the product quality. 

Considered UX 

Factors 

Two kinds of information are provided by iScale: (a) a list of experience nar-

ratives that are considered most impactful by the participant, and (b) a sketched 

pattern of the participant’s perceptions of a given product quality. 

Ease-of-use reflected pragmatic experiences while innovativeness reflected 

hedonic experiences. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Long Term Usage  

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1361 

Paper Citation  

Name of the 

Technology 

Framework  for in situ evaluation of recommender systems 

Type of Tech-

nology 

Written Reporting  

Observation/Monitoring 

Theoretical Basis In a typical lab experiment, the evaluator would observe the actions of the 

participants (e.g., using a camera) and ask them for their opinions (e.g., using a 

tape recorder). However, a drawback of such a lab experiment is that users may 

not behave naturally enough in an artificial environment. Furthermore, the pos-

sible sample size of manual data collection is limited. To address these draw-

backs, the use of remote product usage monitoring can allow participants to use 

the products in their habitual environment and—due to its high degree of auto-

mation—enable experiments on a larger scale. 

Description of 

the Technology 

The system is a combination of a logging framework and a process mining 

tool. On top of that, ontologies are used to link collected data items, hence, to 

connect observation and analysis on the information level. 

The product to be observed is equipped with an observation module which 

has access to the so-called hooks. These hooks and the observation module have 

to be initially built into the product. 

Especially the user interface has to be instrumented with hooks that are trig-

gered, e.g., when a video playback is started, or a recommendation is selected. 

During an actual test, the following three phases are performed in an iterative 

manner: (1) Domain experts visually define what objective information should 

be observed in the product and how this information relates to the concepts 

from the given ontologies. (2) The outcome are specification artifacts used to 

automatically and remotely instruct the observation modules in the products. 

These modules collect field data during product usage depending on their cur-

rent configuration and then send it to a central data storage. (3) Collected data 

are processed using various (semantic) process mining techniques, which pro-

vide different views on the aggregated data. 

In the approach, ontologies bridge the gap between raw objective or subjec-

tive data that is collected from products and information that features a high-

level semantic structure and is thus usable by information stakeholders. 

In contrast to observation specifications which are used to extract objective 

data from products, surveys are used to acquire subjective data from users. Sur-

veys are designed by means of a conceptual description language, and are sub-

sequently rendered and shown directly on the product. Again, ontology concepts 

add meaning to surveys and allow for a combined analysis of objective and 

subjective data items, which both have been structured by additional semantics. 

Considered UX 

Factors 

The survey is triggered to allow measuring two aspects: (a) Emotion-Valence 

(Bradley and Lang, 1994) to measure the overall affective state within that spe-

cific interaction encounter, and (b) goal-orientedness, an index of goal oriented 

behavior using a 7-point Likert scale. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Others (Recomender Systems) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both 

Supports Correc- No 



tion of Identified 

Problems 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1367 

Paper Citation  

Name of the 

Technology 

Laddering with young children in User eXperience evaluations 

Type of Tech-

nology 

Oral Reporting 

Theoretical Basis Laddering originated in consumer research and relies heavily on Means-End 

Theory. Means-End Theory states that people choose a product because it con-

tains attributes (the means) that are instrumental to achieving the desired conse-

quences and fulfilling values (the ends). In other words, users’ product choices 

and consumer behavior are dependent on how they perceive certain product 

attributes as most likely to have certain desired consequences as beneficial to-

wards their individual values. The common generic means-end chain, therefore, 

consists of attributes (A), consequences (C) and values (V). 

Description of 

the Technology 

The Laddering interview technique addresses the two key factors that are de-

cisive for preference judgments. The basic premise is that several options are to 

be compared and judged on importance using personal standards or expecta-

tions. More particularly, Laddering relies on comparisons concerning perceived 

and meaningful differences between products. In the case of laddering with 

young children, the interviewer asks the child to decide upon the most important 

or preferred alternative. Secondly, Laddering goes further than the overall 

judgment alone. The preferred option serves as the basis for a probing session 

during which the researcher asks about the reasons why that product (attribute) 

was preferred over the other, hereby especially probing into the judgments of 

specific product attributes according to personal standards or expectations. 

Considered UX 

Factors 

preference 

salient attributes that explain the preference 

consequences 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Applications for children) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

After Usage 

Collected Data Qualitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1385 

Paper Citation  

Name of the 

Technology 

HEART (Happiness, Engagement, Adoption, Retention, and Task success) 

framework 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis In the CHI community, there is already an established practice of measuring 

attitudinal data (such as satisfaction) on both a small scale (in the lab) and a 

large scale (via surveys). However, in terms of behavioral data, the established 

measurements are mostly small-scale, and gathered with stopwatches and 

checklists as part of lab experiments, e.g. effectiveness (task completion rate, 

error rate) and efficiency (time-on-task). 

The authors have generalized metrics from their experiences of working at a 

large company whose products cover a wide range of categories (both consum-

er-oriented and business oriented), are almost all web-based, and have millions 

of users each. 

The most commonly used large-scale metrics are focused on business or 

technical aspects of a product, and they (or similar variations) are widely used 

by many organizations to track overall product health. These are called PULSE 

metrics: Page views, Uptime, Latency, Seven-day active users (i.e. the number 

of unique users who used the product at least once in the last week), and Earn-

ings. 

These metrics are all extremely important, and are related to user experience 

– for example, a product that has a lot of outages (low uptime) or is very slow 

(high latency) is unlikely to attract users. An e-commerce site whose purchasing 

flow has too many steps is likely to earn less money. A product with an excel-

lent user experience is more likely to see increases in page views and unique 

users. 

Description of 

the Technology 

Based on the shortcomings on PULSE, both for measuring user experience 

quality, and providing actionable data, the authors created a complementary 

metrics framework, HEART: Happiness, Engagement, Adoption, Retention, and 

Task success. These are categories, from which teams can then define the spe-

cific metrics that they will use to track progress towards goals. The Happiness 

and Task Success categories are generalized from existing user experience met-

rics: Happiness incorporates satisfaction, and Task Success incorporates both 

effectiveness and efficiency. Engagement, Adoption, and Retention are new 

categories, made possible by large-scale behavioral data. 

The process suggests steps teams through articulating the goals of a product 

or feature, then identifying signals that indicate success, and finally building 

specific metrics to track on a dashboard. 

Considered UX 

Factors 

Happiness: These are metrics that are attitudinal in nature. These relate to 

subjective aspects of user experience, like satisfaction, visual appeal, likelihood 

to recommend, and perceived ease of use. Example: satisfaction metric (meas-

ured on a 7-point bipolar scale). 

Engagement. It is the user’s level of involvement with a product. In the met-

rics context, the term is normally used to refer to behavioral proxies such as the 

frequency, intensity, or depth of interaction over some time period. 

Adoption and Retention: Adoption and Retention metrics can be used to pro-

vide stronger insight into counts of the number of unique users in a given time 

period (e.g. seven-day active users), addressing the problem of distinguishing 

new users from existing users. Adoption metrics track how many new users 

start using a product during a given time period (for example, the number of 

accounts created in the last seven days), and Retention metrics track how many 

of the users from a given time period are still present in some later time 

period (for example, the percentage of seven-day active users in a given 



week who are still seven-day active three months later). 

Task Success: It encompasses several traditional behavioral metrics of user 

experience, such as efficiency (e.g. time to complete a task), effectiveness (e.g. 

percent of tasks completed), and error rate. One way to measure these on a large 

scale is via a remote usability or benchmarking study, where users can be as-

signed specific tasks. 

Information 

Source 

Users 

Location Controlled environment 

Field 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1394 

Paper Citation  

Name of the 

Technology 

Mobile Questionnaires 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Mobile questionnaires offer an interesting alternative for sampling and meas-

uring of user experience in field studies. Instead of having an experimenter 

present in usage situations or having questionnaires on paper, mobile question-

naires can be sent to participants to natural use contexts. By mobile question-

naires we refer to questionnaires, which respondents fill in on handheld, palm-

sized mobile devices, such as mobile phones. 

Description of 

the Technology 

The mobile questionnaire includes questions in the first mobile question-

naire: 1) two questions on user’s experienced emotions based on SAM with 

valence and arousal, 2) satisfaction with the system and 3) satisfaction with the 

outcome of usage. A 5-point scale is applied for all four questions, to support 

fitting each question as an entity to the screen. Also, at several points during the 

field studies (for example, before usage, after completing a specified number or 

type of tasks, and after the last task), users’ pragmatic and hedonic quality per-

ceptions and judgment of appeal are assessed with a mobile questionnaire based 

on the Attrak-Work questionnaire. 

Considered UX 

Factors 

Valence and arousal 

Satisfaction with the system 

Satisfaction with the outcome of usage 

Hedonic and Pragmatic as suggested by the Attrak-Work questionnaire 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1396 

Paper Citation  

Name of the 

Technology 

Microsoft’s Reaction Cards 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Theoretical Basis Post-task and post-test questionnaires often ask users to rate their level of sat-

isfaction with the product. However, it is widely recognized that these ratings 

tend to give higher values (the acquiescence bias) to satisfaction and usability 

than observations of user experience indicate. 

Description of 

the Technology 

The authors began using the product reaction cards in studies in 2006 and 

have used them often since then. These cards unlock information regarding the 

user’s sense of satisfaction in a more user-centered way than any other tool or 

technique they have tried. The tool provides a way for users to tell the story of 

their experience, choosing the words that have meaning to them as triggers to 

express their feelings—negative or positive—about their experience. 

The toolkit has two components: 

1) A faces questionnaire, in which participants are asked to look at a pic-

ture of a face and circle a rating on a scale that most closely identified 

with how performing the task made them feel. 

2) The product reaction cards, in which participants are asked to choose 

as many cards as they liked to express their feelings about the experi-

ence; then narrow their choices to their top five and explain these. All 

cards were recorded, with details about the top five cards included in 

the analysis. 

The method is as follows: 

After completing the study (and in some cases, after certain scenarios within 

the study), we ask each participant to go to a table with the cards spread out in a 

random pattern. 

We ask them to look over the cards, and pick up 3 or 4 or 5 cards (making 

the suggestion in a way that maintains a flexible requirement on the number of 

cards) that match their experience of working with the product. 

We then ask the participant to bring the cards back to the desk, place them 

under our document camera so that we can record them, and tell us what each 

card means to the participant. 

We record the comments made by the participant, both on video and in our 

log (for analysis in the findings meeting). 

We return the cards to different places on the table, so that they are arranged 

differently for the next selection round, whether that selection is made by the 

same or a different participant. 

Considered UX 

Factors 

Feelings on experience. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode  

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

No 



Problems 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1399 

Paper Citation  

Name of the 

Technology 

Think aloud protocols and an emotion word prompt list 

Type of Tech-

nology 

Oral Reporting 

Theoretical Basis Hassenzahl appears to be trying to define UX as that aspect of a user’s reac-

tion to a product or service that is the emotional rather than the cognitive reac-

tion (feeling as opposed to thinking). However, restricting this to only a good-

bad reaction seems very narrow. Users can also have more subtle emotional 

reactions such as amusement, disappointment and frustration with technologies 

such as websites. These emotions can of course be categorized as good or bad 

(or perhaps positive or negative), but there is considerably more richness here 

that is potentially of interest to the designers of the technologies. 

Description of 

the Technology 

The authors have adapted the think aloud technique in order to elicit emo-

tional reactions to interactive technologies rather than usability problems and 

users’ cognitive understanding of the technology. In the emotional think aloud, 

users are asked to work through a series of tasks with the interactive technology 

(in this instance, a website) and talk about how they are feeling. 

For one website, participants are shown the EWPL (emotion word prompt 

list), a list of 16 emotion words, 9 positive valence, 6 negative valence and one 

ambiguous (surprised) before they started the tasks. This list was developed in a 

previous study (Petrie and Harrison, 2009) from words people produced in a 

think aloud exercise with websites. Participants were asked to read through the 

EWPL and told that, whilst they may find the words useful, they were also free 

to choose and use any other words to express their emotional reactions during 

the think aloud. The EWPL was placed so they could see it during the use of 

that website. 

After each task participants are asked to rate intensity of feelings during that 

task using the 16 EWPL words, presented as 7-point Likert items (1= low, 7= 

high). 

Considered UX 

Factors 

Emotions: 9 positive valence, 6 negative valence and one ambiguous (sur-

prised). 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1403 

Paper Citation  

Name of the 

Technology 

Framework for Evaluating Quality of Experience 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring: 

Theoretical Basis Testbeds are standardized laboratory environments used for testing new 

technologies, products and services and protected from the hazards of testing in 

a live or production environment. 

An extension of the traditional quality of service (QoS) in the sense that QoE 

provides information regarding the delivered services from an end-user point of 

view. 

Quality of Experience deals with ‘all relevant aspects that define how satis-

fied a person is with a service’ and who introduces the term of ‘communications 

ecosystem’— covering the human, business and technical domain—in this re-

spect. 

As a reaction to the shortcomings of ‘single-context’ research environments, 

which usually don’t resemble users’ daily lives at all, Ponce de Leon et al. pre-

sent a distributed mobile network testbed environment, drawing on the Living 

Lab approach. This method draws on context awareness computing for gather-

ing data related to the user experience. Users are however not actively involved. 

A particular type of diary methods, which can be used for evaluating users’ 

experiences in different contexts, is the Experience Sampling Method (ESM). 

Similar to other diary methods, participants to an ESM study are triggered to 

self-report on their activities or to answer a questionnaire, e.g. on a PDA (in the 

case of electronic ESM). Such questionnaires usually probe into the users’ cur-

rent activities, experiences, feelings and others. 

The authors intend to refine and extend these approaches in several ways 

(e.g. monitoring of more parameters, context-awareness, ...). 

Description of 

the Technology 

The central component of the architecture is the mobile agent. The mobile 

agent is installed on the end-user device, used for normal service consumption. 

The logical partitioning of the mobile agent in different entities: the QoS moni-

toring entity, the Contextual monitoring entity, and the Experience monitoring 

entity. 

QoS monitoring entity: The QoS monitoring entity is in charge of measuring 

the objective, technical parameters. This entity monitors four blocks: device, 

infrastructure, network and application. In the application block, logging of the 

application properties under use are captured. 

Contextual monitoring entity: The purpose of this monitoring entity is to deal 

with the determination of the context of the application usage. It consists of four 

blocks: location, mobility, sensors and others. 

Experience monitoring entity: In order to translate subjective experience pa-

rameters to qualitative metrics, the Experience monitoring entity interacts with 

the user by gathering explicit feedback in the form of questionnaires and picto-

graphic feedback. 

Considered UX 

Factors 

Quality of service. 

Context of use. 

Experience, measured by prompted ESM questionnaires. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 



Assessed Period 

of Experience 

During Usage – Long Term Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1414 

Paper Citation  

Name of the 

Technology 

User Measures of Quality of Experience 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis Whereas Quality of Service concerns measures of technical characteristics 

that affect service performance, Quality of Experience (QoE) should concern 

measures from users. The concept of subjective QoE extends beyond user-

perceived media quality to include measures such as usability and user satisfac-

tion. 

Current definitions of QoE are: 

• “QoE is how a user perceives the usability of a service when in use — how 

satisfied he or she is with a service…” 

• “The overall acceptability of an application or service, as perceived subjec-

tively by the end user” 

Description of 

the Technology 

The technology proposes a set of UX measures and provides instances in or-

der to evaluate quality of experience both objectively and subjectively. 

In order to measure objective response of the system use, the evaluator can 

make o sob observations and user monitoring. To evaluate objective measures, 

the authors propose a set of scales that can be applied for the different measures. 

Considered UX 

Factors 

Objective Measures of UX 

 Accuracy of user task completion 

 Gain or loss to user 

 Time taken for goal completion 

 Number of user inputs 

 Time between user inputs 

 Number of turns taken to communicate 

 Number of interruptions 

 Number of simultaneous actions 

Subjective Measures of UX 

 Effectiveness 

 Efficiency 

 Satisfaction 

 Enjoyment 

 Social presence 

 Impression of communication partner 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Others (network services) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Long Term Usage 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

Extraction Form 

Paper ID 1415 



Paper Citation  

Name of the 

Technology 

The adjustable distraction (AD) method 

Type of Tech-

nology 

Observation/Monitoring 

  

Theoretical Basis Presence is as strong as the minimum amount of stimuli required to break it. 

Presence as immersion is here described as ‘‘the degree to which a virtual 

environment submerges the perceptual system of the user’’ as well as ‘‘the de-

gree to which inputs from the physical environment are shut out’’ and the extent 

to which the users feel ‘‘involved, absorbed, engaged, engrossed.’ 

The attention-based method is the use of reaction time to a secondary task as 

a measure for presence. In a typical secondary-task reaction time (STRT) exper-

iment, a test subject performs a task (e.g., plays a video game), and at some 

point, a signal (e.g., a tone) is used to alert the test subject (hence breaks pres-

ence). The time difference is then noted from when the signal was emitted to the 

time where the test subject responded. This time difference is then considered to 

be a measure of presence (Ijsselsteijn et al. 2000). The underlying assumption 

behind the STRT method is that as presence increases, more attention (and 

therefore more mental processing capacity) will be put in the performed task. 

Description of 

the Technology 

The adjustable distraction (AD) method has the potential to objectively 

measure immersive presence at chosen events during any media experience. 

The method is based on the tracking of responses to stimuli of a variable 

strength, which are adjusted in order to find the minimum stimuli strength at 

which presence as immersion can be broken. 

Considered UX 

Factors 

Presence 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1423 

Paper Citation  

Name of the 

Technology 

Engagement Survey 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis Engagement was articulated loosely as a cognitive, affective, and behavioral 

state of interaction with a computer application that ―makes the [user] want to 

be there. Engaging interactions were thought to involve attention, intrinsic in-

terest, interactivity, perceived control and choice, functionality, and motivation. 

This collection of attributes was derived from studies carried out in multiple 

disciplines (i.e., education, e-commerce, human-computer interaction, etc.) with 

varied applications, including educational multimedia and presentation soft-

ware, print and online reading, museum exhibits, and video games. 

The authors proposed a model of engagement that examined these attributes 

in concert and rooted them in a theoretical framework of Aesthetic, Play, and 

Flow Theories, and then tested the model through an exploratory study that 

involved interviewing users of four different types of technology: Web search-

ing, shopping, video games, and online learning. 

Description of 

the Technology 

The authors developed and evaluated the reliability and validity of a scale to 

measure user engagement in online shopping environments. The result is a sur-

vey instrument comprised of six factors: Perceived Usability, Aesthetics, Novel-

ty, Felt Involvement, Focused Attention, and Endurability. 

Perceived Usability and Felt Involvement were integral components of the 

path model that mediated the relationships between Aesthetics, Novelty, Fo-

cused Attention with the outcome variable, Endurability. Overall, the six factors 

identified were all interconnected, demonstrating that there is a need during the 

design process to consider ―the whole user experience‖ rather than ―a single 

dimension. 

Considered UX 

Factors 

Aesthetics - Visual beauty or the study of natural and pleasing (or aesthetic) 

computer-based environments. 

Novelty - Variety of sudden and unexpected changes that cause excitement 

and joy or alarm; Features of the interface that the users find unexpected, sur-

prising, new, and unfamiliar. 

Focused Attention - The concentration of mental activity; concentrating on 

one stimulus only and ignoring all others. 

Felt Involvement and Perceived Usability - The Felt Involvement factor con-

tained items about how much fun users were having during the interaction and 

how drawn in they were able to become. The instrument measures post experi-

ence Perceived Usability. Therefore, if the user has experienced Felt 

Involvement, it is because the usability of the system did not interrupt or pre-

vent them from enjoying themselves; in this situation, judgments of the Per-

ceived Usability will be influenced by the level of involvement achieved. 

Endurability - Endurability is the assessment of users' perception of success 

with a task, and their willingness to use an application in future or recommend it 

to others. The Endurability factor is really the summation of the experience and 

is therefore positioned as the outcome variable in the model. 

Information 

Source 

Users – Potential users from the product. 

Location Controlled environment – Under the supervision of the moderator. 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period After Usage 



of Experience  

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 

 



 

Extraction Form 

Paper ID 1425 

Paper Citation  

Name of the 

Technology 

User-centric approach to recommender system evaluation 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis The authors defined an evaluation framework defined to construct a path 

model that can be used to systematically analyze the effect of personalized rec-

ommendations on the users’ perceptions, evaluations and intentions when using 

the system. 

Description of 

the Technology 

The path model is followed in order to evaluate the UX of a recommender 

system. The steps for performing the evaluation are the following: 

1) Participants first enter demographic details, after which they are shown 

an instruction on how to use the evaluated system. They then used the 

system freely for at least 30 minutes.  

2) Users could perpetually rate (recommended) items and inspect recom-

mendations in any given order; they were thus able to reflect on their 

experience in  deciding whether to provide further ratings (thereby al-

lowing ample opportunity to let their feedback behavior be influenced 

by choice satisfaction and perceived system effectiveness). 

To evaluate the UX, questionnaires of 40 statements to which participants 

can agree or disagree on a 5-point scale are applied. The questionnaire has a 

group of factors called recommendation set quality (7 items, e.g. “The recom-

mended 

videos fitted my preference”), system effectiveness (6 items, e.g. “The 

recommender is useless”, reverse-coded) and choice satisfaction (9 items, 

e.g. “The videos I chose fitted my preference”). 

Considered UX 

Factors 

The choice satisfaction measure allows us to test whether providing personal-

ized recommendations increases the satisfaction of users with the items they 

choose. 

The perceived system effectiveness measure allows us to test whether per-

sonalized recommendations increase how effective users believe the system to 

be. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Recommender Systems) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available for free 

 



 

Extraction Form 

Paper ID 825 

Paper Citation  

Name of the 

Technology 

Combining interviews and scales in the multidimensional evaluation of User 

Experience 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Theoretical Basis The number of methods used to assess the UX has increased dramatically. 

Some of these methods have been specifically designed to quantify and/or qual-

ify UX. Some others were originally designed in related areas of scientific re-

search (most notably the study of emotions). They can be characterized accord-

ing to a set of attributes such as their origin (academia or industry), the nature of 

the collected data (quantitative, qualitative, mixed), their application specific 

character, etc. One key issue of concern is the effective gain of UX assessment 

approaches combining different methods. The authors combine a set of methods 

to verify their effectiveness in the evaluation of 3D games. 

Description of 

the Technology 

The technology is a combination of technologies including: the UX online 

questionnaire Attrakdiff to investigate pragmatic and hedonic qualities, as well 

as the attractiveness of a product by means of a semantic differential; the SAM 

scale to measure affective state (on a Likert scale items 1-4 refer to an emotion-

al state of negative valence, item 5 to a neutral state and items 6-9 to a positive 

state). Self-confrontation interviews focused on UX and affects have also been 

performed. 

During self-confrontation interviews focused on emotions, participants are 

asked to identify the emotions experienced throughout the course of their activi-

ty. Then, the participant explains each emotional episode. In addition, the par-

ticipant makes a detailed description of each emotional event by completing the 

Geneva Appraisal questionnaire. This questionnaire focuses on the antecedents 

or causes of emotion (e.g., novelty, control of the situation) and gives an oppor-

tunity to describe the emotion using one or more labels. 

Considered UX 

Factors 

Pragmatic Attributes, related to usability. 

Hedonic Attributes related to emotion. 

The interviews allow identifying the instrumental qualities that influence the 

users’ affective reactions. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (3D Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 840 

Paper Citation  

Name of the 

Technology 

Procedure to evaluate recommender systems for experience products 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis It is based on a framework for the user centric evaluation of recommender 

systems for experience products, i.e. products whose qualities are difficult to 

determine in advance but can be ascertained upon consumption (e.g., music, 

movies, books). This framework describes how different aspects of recom-

mender systems influence users’ experience and interaction. In contrast to (of-

fline) algorithm evaluation, the approach analyses the interaction of “live” test 

users with functional interactive systems and their reported experience. 

Description of 

the Technology 

The authors propose a pragmatic procedure for testing the effect of certain 

aspects of a recommender system on the UX with that system. 

Participants should first be randomly assigned to one of the conditions of the 

study. They should then be informed about its basic goals, but this explanation 

should not influence their behavior (e.g., they should not know which condition 

they are in). Participants then interact with the system, and their behavior is 

logged. Afterwards, users are asked a set of questions to measure their percep-

tions and experiences using the system, and their personal and situational char-

acteristics that may influence the UX. They are asked to express agreement or 

disagreement with certain statements on a five-point scale ranging from “I total-

ly disagree” to “I totally agree”. Finally, the collected data can be analyzed 

using standard tools such as Excel 

Considered UX 

Factors 

1) Log Interaction Behavior 

The research suggests that when it comes to interacting with a recommender 

system, browsing is bad and consumption is good. One can thus measure brows-

ing behavior (clicks, time) and consumption (purchase item, use item) as behav-

ioral proxies for UX. Moreover, choice difficulty can be measured via acquisi-

tion time and frequency (how long and how often users inspect items). 

2) Subjective system aspects 

Subjective system aspects measure whether users perceive the introduced 

manipulations. Two subjective system aspects identified in the research are 

perceived recommendation set variety (item: “The recommendations contained 

a lot of variety”) and perceived recommendation quality (items: “I liked the 

items recommended by the system” and “The recommended items fitted my 

preference”). 

3) User Experience 

UX measurements should clearly distinguish the evaluation objects defined 

in the framework: process, system and outcome. 

The research has established two process-related experience concepts: usage 

effort and choice difficulty. Usage effort concerns the time and effort needed to 

operate the system (items: “The system is convenient” and “I have to invest a 

lot of effort in the system”). 

Choice difficulty can be measured by the item: “Making a choice was an 

overwhelming task”. Usage effort is negatively related to perceived recommen-

dation quality, while choice difficulty is typically positively related to perceived 

recommendation quality. 

Perceived system effectiveness is the system-related experience concept es-

tablished in our research (item: “I would recommend the system to others”). If 

the system usage is supposed to be entertaining, one can add the item “I have 

fun when I’m using the system”. 

The outcome-related experience variable identified in the research is satisfac-

tion with the chosen item(s) (item: “I like the item(s) I’ve chosen”). Satisfaction 



with the chosen item(s) can be related to perceived system effectiveness, choice 

difficulty, and perceived recommendation quality. 

4) Personal and situational characteristics 

Personal and situational characteristics can also influence the experience and 

interaction with a recommender system. Gender and domain knowledge can 

have an effect on perceived recommendation quality and variety. Personal char-

acteristics can be measured with the items “Technology never works” or “I’m 

less confident when I use technology”. Situational characteristics can be meas-

ured with the item “I’m afraid that the system discloses private information 

about me”. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Recommender Systems) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 847 

Paper Citation  

Name of the 

Technology 

Four-Dimensional Assessment System Model 

Type of Tech-

nology 

Oral Reporting 

Theoretical Basis The Analytic Hierarchy Process (AHP) is a structured technique for organiz-

ing and analyzing complex decisions. Based on mathematics and psychology, it 

was developed by Thomas L. Saaty in the 1970s and has been extensively stud-

ied and refined since then. It especially suitable for some questions (e.g. The 

quantified assessment of user experience) which are difficult to measure accu-

rately. 

Rather than prescribing a "correct" decision, the AHP helps decision makers 

find one that best suits their goal and their understanding of the problem. It 

provides a comprehensive and rational framework for structuring a decision 

problem, for representing and quantifying its elements, for relating those ele-

ments to overall goals, and for evaluating alternative solutions. 

The procedure for using the AHP can be summarized as: 

• Model the problem as a hierarchy containing the decision goal, the alterna-

tives for reaching it, and the criteria for evaluating the alternatives. 

• Establish priorities among the elements of the hierarchy by making a series 

of judgments based on pairwise comparisons of the elements. 

• Synthesize these judgments to yield a set of overall priorities for the hierar-

chy. 

• Check the consistency of the judgments. 

• Come to a final decision based on the results of this process. 

Description of 

the Technology 

The proposal is to adapt the AHP process to evaluate UX. As the all experi-

ence 

of the products and service of mobile user are affected by the user himself, 

products, the matching of software and the use context, the author proposes to 

evaluate these core features: 

• Users' characteristics mean the acknowledgement and assessment based on 

difference of users' characteristics. So the satisfaction degrees are different be-

cause of users' subjunctive mentality. Combining the documents and user re-

search, we reduce the mentality and emotion reasons to second-level index in-

cluding user needs, brand loyalty and enjoyment and so on. 

• The application software's overall quality mainly determines the satisfac-

tion degree of user experience, including content, function, interactive action 

and visual design. 

• The application supports, such as the mobile devices, operation system and 

mobile Internet have inalienable relation. Thus the user experience will inevita-

bly affected by it. 

• The context parameter states the user uses the same product in different 

scenes and produces different experience. 

Considered UX 

Factors 

In order to apply the method, the authors suggest inviting 5 users to spot test 

and observe some conventional application software. And then carry out inter-

views with the users combining ''think aloud" method. 

Combining the four dimensional assessment system, we construct hierar-

chical 

structure model aiming at this assessment project, including the four suggest-

ed criteria, subcriteria and sub-subcriteria according to the users. 

Experts are then asked to examine and verify the Hierarchical Structure mod-

el, promoting the model according to their advices. 

Information 

Source 

Users 

UX Experts 



Location Controlled environment 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

After Usage 

 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 851 

Paper Citation  

Name of the 

Technology 

UX Curve 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Although, the time dimension of user experience has been repeatedly noted 

as being particularly important, most of the current UX evaluation methods 

focus on single behavioral episodes and momentary evaluations and only 36% 

of methods focus on long-term period of experience. 

Even, in the existing longitudinal studies of user experience, the investigated 

time periods are relatively short, ranging from short test tasks to 5 weeks of 

usage. Some studies focus on the evolving nature of user experience over 

months or even the complete lifecycle of a product; such studies are very rare 

because of the expense, loss of time, and participant fatigue involved. 

The UX Curve was developed as an easy to apply method for supporting us-

ers in recalling important details of the product qualities that affect user experi-

ence. 

Description of 

the Technology 

The authors developed a template so that users could draw themselves a 

curve describing how their experiences had evolved over time. There is an in-

struction in the template: ‘Please recall the moment when you began to use the 

product. Draw a curve describing how your relationship towards the product has 

changed from the first time you used it until today.’ 

The template includes an empty two-dimensional graph area and lines for 

writing on and briefly describing the reasons for the changes in the curve. The 

horizontal axis represents the time dimension from the beginning of use to the 

current moment and the vertical axis represents the intensity of the users’ expe-

rience. 

In the middle of the graph area there was a horizontal zero line dividing the 

area into a positive upper part and a negative lower part. The vertical axis was 

labeled accordingly with + and - signs. 

To apply the technology, users are asked to draw a curve and then mark the 

reasons at their approximate locations on the curve. First, the users are asked to 

freely describe their general relationship and user experience by means of the 

product with the general UX Curve template. The four consecutive curve tem-

plates addressed the viewpoints specific to UX: the perceived attractiveness, 

ease of use, utility, and degree of usage of the product. 

Considered UX 

Factors 

General: General opinion on the product. 

Attractiveness: ‘‘The product is attractive and interesting in your own eyes 

and those of your friends.’’ 

Ease of use: ‘‘The product is easy and effortless to use’’ 

Utility: ‘‘The product serves an important function for you.’’ 

Degree of usage: ‘‘Degree of usage over time.’’ 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Long Term Usage 

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

No 



Problems 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 872 

Paper Citation  

Name of the 

Technology 

Mixed-methods approach of GSR and observation-based techniques 

Type of Tech-

nology 

Observation/Monitoring 

Oral Reporting 

Theoretical Basis Of the biometric measures adapted for use in video games user research 

analysis, Galvanic Skin Response (GSR) provides both low invasiveness and 

ease of use. Through the use of small, finger-mounted sensors, measures of a 

participants’ arousal can be recorded and visualized in real time, which is 

therefore suited to both during and post-gameplay analysis. However, the use of 

a game control pad may introduce movement artifacts, particularly during cir-

cumstances in which the sensors are not attached securely. 

Description of 

the Technology 

The authors apply a lightweight biometric method, which does not attempt to 

interpret player emotion, instead using measures of players’ phasic physiologi-

cal data purely to log 'micro-events' on a per-individual basis. These specific 

moments, identified by peaks in the monitored GSR levels, were noted during 

the playtest, constructing a log of times during gameplay in which a usability or 

player experience issue may have been expressed. Micro-events were not ana-

lyzed or interpreted at the logging stage; and at no time were individual partici-

pant’s GSR measurements compared to other players, and no numeric analysis 

of the biometric data was undertaken. 

Instead, after the gameplay session, the gameplay video footage related to 

every logged micro-event was played back to players, who were asked to recall 

these specific moments and inform the experimenter of their thoughts. All 

logged micro-events were addressed in this manner, with usability and player 

experience issues determined by the players’ interpretation of their biological 

response. 

Considered UX 

Factors 

Issues are sorted into three categories (CAT1: Gameplay, CAT2: Emo-

tion\Immersion and CAT3: Usability) allowing the strengths and weaknesses of 

the two approaches to be attributed to certain categories of usability or UX is-

sue. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available Under a License 

 



 

Extraction Form 

Paper ID 887 

Paper Citation  

Name of the 

Technology 

Survey for measuring engagement in eLearning system 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Essentially assessing eLearning cannot be evaluated using a single linear 

methodology. In this exploratory study we use analytics data collected from 

user interaction with an interactive eLearning tool and build a multi-

dimensional approach to survey the effect of eLearning engagement and experi-

ence on the performance outcomes, which accordingly consists of three 

major measurement (Kraiger et al. 1993): Cognitive (directly from GPA 

based performance), affective (self-efficacy belief and perception of course)) 

and skill-based (directly from GPA based performance). 

The authors designed a survey that takes into consideration the learners’ re-

action and self-efficacy which we hypothesize as having direct impact from 

eLearning engagement and also have a hidden complexity and dynamism as a 

mediation role contributing to better GPA performance outcome. 

Description of 

the Technology 

The authors used a 5-point Likerd scale to measure the variables of self-

efficacy and course perception of students, one being strongly disagree and 5 

being strongly agree, and treated the submission of questions to the eLearning 

tool as a measure for individuals’ online eLearning engagement. The authors 

adopted 11 items related to self-efficacy belief and 12 items related to students 

perception of course (Goldstein 1986; Kirkpatrick 1975; Kraiger et al. 1993). 

Accumulated GPA ranging from 1 to 7 aggregated from 2 inter-semester quiz 

exams, 1 assignment and a final semester exams measured performance out-

comes of students. 

Considered UX 

Factors 

Engagement. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (E-learning system) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Measures of specific attributes. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 889 

Paper Citation  

Name of the 

Technology 

Complementary UX data collection methods 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis Applications which are perceived to offer high value from the start are 

adopted rapidly while those perceived to be of low value are adopted slowly and 

are unlikely to gain acceptance in the long run. Our aim is to have the users to 

adopt iShake in long-term use and use it as a critical information channel during 

earthquake. To achieve this, we need a deeper understanding on what kind of 

information and instructions users would like to receive from iShake in the 

event of an earthquake, and how to present this data to users. 

Description of 

the Technology 

The potential users were encountered face-to-face when promoting the appli-

cation on the UC Berkeley campus. In the same context, the initial expectations 

and thoughts of the users regarding the service were preliminarily explored by 

informally communicating with the people during our recruitment activities. 

The authors created a real-time mobile questionnaire and make it available 

on the application in order to assess the phenomena at the time they occur as the 

people being observed are in natural settings. Thus, the users were asked to 

record on a mobile questionnaire various dimensions of their subjective experi-

ence evoked by the use of the application. 

Brainstorming sessions are also executed to included participative features, 

i.e. the purpose was to plan and vision together with the users how to improve 

for future use. 

Considered UX 

Factors 

Users’ expectations 

Emotions – Regarding if they felt safe, eager to share content, and others. 

Information 

Source 

Users 

Location Controlled environment 

Field 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both 

Supports Correc-

tion of Identified 

Problems 

Yes 

During the brainstorming sessions, users report themes that came most evi-

dent on the future application’s usage scenarios. 

Availability Not Available 

 



 

Extraction Form 

Paper ID 905 

Paper Citation  

Name of the 

Technology 

UX Evaluation of Brain-computer interfaces 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Brain-computer interfaces (BCIs) can translate brain signals directly into 

computer commands in order to provide a muscle-independent control. BCIs 

have been proven to be successful input modalities for various computer appli-

cations such as games and virtual reality applications. 

A traditional approach to evaluate BCIs is to assess their performance, for 

example in terms of recognition accuracy or mutual information. However the 

performance of a system does not necessarily imply user satisfaction. The sys-

tem might recognize user actions perfectly but might be dicult to use. 

Description of 

the Technology 

Before using the system, the user fills in an expectations questionnaire. Each 

item in the questionnaire is rated through a 7-point semantic differential scale 

which is anchored by opposite phrase pairs at the ends. The participants can 

then indicate their zone of expectations (ZoE) for each item by shading the box 

scale. Other than the phrase pairs, the scale contains no additional anchoring. It 

is expected that if in the experiences questionnaire the user marks their experi-

ence for an item lower than the ZoE they were disappointed and if they mark it 

higher they were (positively) surprised.  

After using the interface, the user fills in the experiences questionnaire. The 

questionnaire is identical to the expectations questionnaire but in this case the 

user does not shade the boxes but puts a cross inside the box that represents 

their experience 

Considered UX 

Factors 

The expectations questionnaire contains the following items and correspond-

ing phrase pairs in parentheses (in the given order): speed (slow{fast), pleasant-

ness (pleasant{unpleasant), accuracy (erroneous{error-free), fatigue (tir-

ing{effortless), learnability (easy to learn{hard to learn), naturalness (natu-

ral{unnatural) and enjoyability (boring{fun). 

The items speed, accuracy, fatigue and learnability capture the pragmatic 

quality of the system while the items pleasantness, naturalness and enjoyability 

capture the hedonic quality. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Brain Computer Interfaces) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

Before Usage 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 935 

Paper Citation  

Name of the 

Technology 

User experience questionnaire 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Interactive Storytelling (IS) is about to bring out systems and media that pro-

vide novel modes of entertainment, learning, and other experiences. The vision 

of Interactive Storytelling is to facilitate user experiences that combine immer-

sion in fictional stories with perceptions of agency and the situation dynamics of 

improvisation theatre. Conceptually, IS emerges as one pathway towards next 

generation entertainment computing. 

Roth et al. and Klimmt et al. conducted a theoretical analysis and expert in-

terviews with creators of IS applications to come up with a dimensional frame-

work of the most important and most likely dimensions of the user experience 

in IS. Their conceptual work identified five important preconditions of mean-

ingful user experiences: 

1) System usability, (i.e., the experience that the interaction with the story is 

fluent, smooth, and error-free) 

2) Correspondence of system capabilities with user expectations (i.e., the ex-

perience that the system makes realistic offers about how users can influ-

ence the story and then keeps its promise so that frustration is avoided) 

3) Presence, (users establish a sense of ‘being in the story world’) 

4) Character believability (virtual agents in the story world contribute to a 

coherent story experience and do not damage users’ illusion, e.g., through 

‘intelligent’ behavior and predictable response to user input), and 

5) Effectance (i.e., users can easily recognize when and how they have causal-

ly affected the story or story world). 

The conceptual framework includes five types of key user responses that re-

flect 

‘typical’, common patterns which are likely to occur across different IS sys-

tems: 

1) Curiosity, (users maintain interest in what will happen next and how they 

could affect the story) 

2) Suspense (users develop hopes and expectations about the story progress, 

but also face uncertainty about that progress) 

3) Flow (users become absorbed in ongoing, continuous interaction with the 

story world) 

4) Aesthetic Pleasantness, (positive experiences of beauty or artistic impres-

siveness) 

5) Enjoyment (an overall sense of positively valenced experiential quality) 

Description of 

the Technology 

The concepts identified by Roth et al. and Klimmt et al. were transformed in-

to self-report measures that could be administered immediately after exposure to 

an IS system. The authors proposed a user experience questionnaire which ex-

amines audiences reactions to two applications of IS. 

Considered UX 

Factors 

System usability 

Correspondence /w user expectations 

Presence 

Character believability 

Effectance 

Curiosity 

Suspense 

Flow 



Aesthetic pleasantness 

Enjoyment 

Emotional state: positive 

Emotional state: negative 

Role adoption 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Interactive Storytelling Applications) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 948 

Paper Citation  

Name of the 

Technology 

EFEx - Evaluation Framework For End-User Experience In Evaluating 

Adaptive Systems 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis Existing usability challenges for user-adaptive systems (i.e. i) usability goals 

correspond to several desirable properties of interactive systems, ii) predicta-

bility, transparency, controllability and unobtrusiveness correspond to general 

usability principles, iii) maintenance of privacy and breadth of experience are 

relevant to adaptive and personalized e-learning systems, iv) the column typical 

properties lists down existing examples of frequently encountered properties of 

these systems, v) the preventive measures aim is to ensure that a property is not 

present in such a manner that it would cause problems and vi) compensatory 

measures goal is to ensure in some other way 

that the goals and objectives are achieved despite the threats created by the 

properties). 

The evaluation of adaptive systems is challenging due to the use of non-

standardized methods and an increasing multi-professional approach to deliver-

ing instruction. 

Description of 

the Technology 

The researchers propose a hybrid methodology for the evaluation of adaptive 

and personalized e-Learning systems. The hybrid approach combines: i) user-

centered methods, which have proven particularly useful for evaluating adaptive 

systems; ii) evaluation metrics that combine human computer interaction (HCI) 

and personalization, adaptive hypermedia(AH) and information retrieval(IR) 

techniques; and finally iii) the use of task-based evaluations [33]. The proposed 

solution is different and new compared to existing approaches, since it adopts a 

hybrid approach comprised of AH and IR techniques and personalized e-

learning. 

Personalized evaluation aims to evaluate learners’ performance by compar-

ing the fact learners’ performance to the pre-determined objectives, then finding 

the gap so the system can adjust the teaching strategies and establish the learn-

er’s knowledge level. Potential benefits of the hybrid approach are reduced 

usability issues which affect users of adaptive systems. 

Considered UX 

Factors 

Not described. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (E-Learning Environments) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Both 

 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 

Extraction Form 

Paper ID 970 

Paper Citation  



Name of the 

Technology 

Nonintrusive recognition system for bodily expression of affect 

Type of Tech-

nology 

Observation/Monitoring 

  

Theoretical Basis When we look into research on non-verbal expression of affect, the vast ma-

jority of studies focus on facial expressions. De Gelder [13] estimates that over 

95 per cent of studies have used faces as stimuli for the assessment of emotional 

states. The remaining 5 per cent are split between human voice, other auditory 

signals, and the smallest number has looked into the body as a source for human 

communication of affect. 

Studies into bodily expression of affect have shown that changes in affective 

states can be observed in changes in posture. It has also been put forward that 

facial expressions can be deliberately manipulated for deceptive purposes. Bodi-

ly expressions are thought of providing a more honest image of a person’s af-

fective state, as we are not as aware of our bodily display as of our facial ex-

pressions. Also, the relationship between affective state and posture appears to 

be bidirectional. 

Description of 

the Technology 

The authors present a new method for assessing the affective user experi-

ence, investigating human expression of affect through the body. Affect can be 

recognized from static body posture and body movement for assessing the user 

experience. 

The approach is based on the recently introduced Microsoft Kinect move-

ment sensor. The Kinect sensor is a camera-based movement sensor, emitting 

an infrared grid and aggregating the reflected light into a skeleton representation 

of the body. It is fairly robust in terms of ability to function in changing (indoor) 

environments. As it is an optical system users do not have to wear specific 

clothes. 

Considered UX 

Factors 

Affect (through body language) 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Video Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 971 

Paper Citation  

Name of the 

Technology 

Naturalistic enactment 

Type of Tech-

nology 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis With respect to user involvement, evaluations can range from no user in-

volvement to hands-on where actual users interact with the applications or ser-

vices to be evaluated. That is, on one of the extremes of the continuum of tech-

niques where users are observing or do not even participate as in scenario-

driven, heuristic and analytical evaluations. Using the system in situ can vastly 

contribute to providing the final user with an authentic experience of use. 

Description of 

the Technology 

The evaluation consists of two parts: a naturalistic enactment, and a posterior 

session for data collection. The former part comprised user enactment under 

naturalistic conditions, having a good compromise between a controlled setting 

and high ecological validity, meaning that there is a high degree of user in-

volvement and high levels of fidelity while performing the tasks in the evalua-

tion. The latter part refers to focus groups with nurses to gather their perspec-

tives on the introduction and use of mobile technology in this health attention 

scheme. 

In order to “expose” users to technology and the context of use, the evalua-

tors conceive an exercise that consisted of a naturalistic enactment of a set of 

tasks. The aim of these tasks is stimulating users and potentially raising aware-

ness of the implications of mobile technology during actual use. The context per 

se poses interesting challenges given the pragmatic implications this might have 

on the use of the mobile application. During the exercise, users are recorded for 

analysis with the aim of understanding the nature of the users’ reactions as well 

as some pragmatic aspects arising from the exercise. 

Considered UX 

Factors 

Users’ reactions. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Qualitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 983 

Paper Citation  

Name of the 

Technology 

Methodology for studying affective ludology using EEG measurement 

Type of Tech-

nology 

Observation/Monitoring 

  

Theoretical Basis Modern ludology or game science today draws its research methods and the-

ories from a wide array of scientific communities, such as human-computer 

interaction, user research, and psychophysiology. The improvement of scientific 

methodologies for studying players and games will help us understand the aes-

thetics of digital games better and the underlying processes involved in creating 

individual player experiences. 

EEG is one type of psychophysiological measurement. Typically, an EEG 

measures the voltage recorded between electrodes on the scalp. 

Description of 

the Technology 

Electrodes are placed in standard positions distributed over the head, usually 

aligned with a cap. Each electrode is color- and letter coded to indicate its posi-

tioning (e.g., frontal [F], parietal [P], temporal [T], occipital [O], central [C]; 

even numbers denote the right hemisphere and odd numbers the left, z indicates 

a central position). 

The neural signals recorded with an EEG are a rudimentary representation of 

neural activity, because the electrodes only register the attenuated signal of 

neuronal activity near the brain’s surface. Thus, signals need to be appropriately 

filtered before the analysis to be distinguishable from muscular scalp activity 

for example. 

Considered UX 

Factors 

Immersion is a gradual, time-based, progressive experience that includes the 

suppression of all surroundings (spatial, audiovisual, and temporal perception), 

together with attention and involvement within the sense of being in a virtual 

world. 

Flow is a peak experience, the “holistic sensation that people feel when they 

act with total involvement.” 

Boredom as an unpleasant, transient affective state in which the individual 

feels a lack of interest in and difficulty concentrating on the current activity. 

Information 

Source 

Users – Potential users from the product. 

Location Controlled environment 

Type of As-

sessed Product 

Others (Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available Under a License 

 



 

Extraction Form 

Paper ID 1003 

Paper Citation  

Name of the 

Technology 

Museum Experience Scale (MES) and Multimedia Guide Scale (MGS) 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis There are many examples measuring different aspects of user experience that 

are useful for studying technology in the cultural spaces domain. The ac-

ceptance of technology by users, a multi-dimensional concept comprised of 

perceived ease of use and perceived usefulness of the technology, was originally 

proposed by Davis and studied in many different domains. These factors are 

also discussed in work on cognitive absorption. There are examples of measur-

ing immersion, the feeling of being pulled into and becoming lost in the interac-

tion with a piece of technology, and qualitative work in examining the engage-

ment of visitors with interactive exhibits. Finally, there is flow, the concept of 

optimal experience where a user experiences feelings of satisfaction and 

achievement when the experience is complete. This, too, has been examined in 

many different contexts. However, none of these measures, as defined in previ-

ous work, have been developed specifically for the cultural spaces domain. The 

authors build on previous work on user experience to create measurement scales 

for this domain to quantify the effect that the use technology has on visitors of 

museums using guide applications. 

Description of 

the Technology 

The development of the two questionnaires followed standard psychometric 

scale development. Initially, a large set of topics, ideas and statements were 

collected by reviewing relevant previous studies and papers and materials de-

veloped by the UK Council for Museums, Libraries and Archives. 

The Generic Learning Outcomes model developed by the MLA was particu-

larly useful in developing the range of statements. This process resulted in 152 

potential statements for the scales. Three evaluators then used a consensus pro-

cess to reduce the number of statements by grouping them into themes and re-

moving similar or overlapping statements. This resulted in 57 statements: 37 for 

the MES and 20 for the MMGS. The items were presented in the scales as Lik-

ert items from 1 meaning “strongly disagree” to 5 meaning “strongly agree”. 

Considered UX 

Factors 

Museum Experience Scale (MES) factors: 

Engagement with the exhibitions and exhibits 

Knowledge/Learning gained from the exhibition and exhibits 

Meaningful Experiences from the interaction with the exhibitions/exhibits 

and/or other visitors 

Emotional Connection with the exhibits/exhibitions 

Multimedia Guide Scale (MGS) factors: 

General usability of the multimedia guide, for example whether the function-

ality of the guide is appropriate, whether it is easy to use 

Learnability and control, whether the guide is easy to learn to use, whether 

the user felt in control, and whether the information presented in a meaningful 

ways 

Quality of interaction with the guide, this is often considered part of usability 

or user experience, but interestingly in this scale, the aspects concerning interac-

tion with and feedback from the guide form a separate component 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Others (Museum Guide) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 



Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1052 

Paper Citation  

Name of the 

Technology 

Guidelines to measure and assess the persuasive dimensions of user experi-

ences 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis The concept of persuasion can cover a range of meanings, but Fogg defines it 

as “an attempt to shape, reinforce, or change behaviors, feelings, or thoughts 

about an issue, object, or action”. Fogg presents persuasion technology as both 

(a) a tool, since technology can help people achieve their objective, (b) as a 

media interaction which creates an experience between the user and the product, 

and (c) as a social actor, which means that technology deals with the problem of 

strategies for social influence and compliance. 

All areas of our life can be affected by persuasion technology whether in ed-

ucation, health, consumption, entertainment and especially in the workplace. 

These elements allow us to say that it is required to develop ergonomic prac-

tices and to integrate this concept during software design process. 

The aims of the guidelines methods are to intervene early in the interface de-

sign procedure, to categorize, identify, meet the requirements and quantify usa-

bility problems dealing with persuasiveness, and finally to be integrated into a 

design life cycle. 

Description of 

the Technology 

Guidelines give heuristics, which are stabilized knowledge on persuasion that 

experts in usability could use during the evaluation and design processes; usa-

bility specialists compare each element of the interfaces with principles and 

heuristics coming from persuasion concepts and theories. 

The guidelines purpose is therefore to measure the persuasive dimensions in-

volved in usability, to help experts to test the interface using a check-list. 

The guidelines provide 8 persuasive criteria to measure technological persua-

sions in human-computer interface. 

Considered UX 

Factors 

Static criteria: In interfaces, some prerequisites are necessary to promote the 

acceptance of an engaging process. These criteria are based on the content of 

technological influence. 

- Credibility of Interaction: Giving enough information to the user enables 

him to identify the source of information to be reliable, expert and trustwor-

thy. 

- Guarantee of Privacy: Do not persuade the user to do something that pub-

licly exposes his private life and which he would not consent to do. 

- Personalization: Present information adapted to the user or to the user 

group. 

- Attractiveness: Presentation of elements in a way that is engaging and visu-

ally appealing. 

 

Dynamic criteria: Regarding dynamics, there is also a means to bring the user 

in a process of interaction to strengthen the progressive engagement of the user 

to the elements of its interface. 

- Solicitation: To solicit user in a light way, to catch his attention with an 

engaging effect. 

- Priming: Trigger user interaction by creating a point of entry, stirring inter-

est. 

- Commitment: Reinforce repeat behavior and frequency, as well as individ-

ual engagement. 

- Ascendency and Possibility of Addiction: Show engaging scenario comple-

tion, follow up its influence and control its evolution over time. 

Information UX Experts 



Source 

Location Controlled environment – Under the supervision of the moderator. 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative – Measures of specific attributes. 

Supports Correc-

tion of Identified 

Problems 

Yes 

The criteria can be useful for suggesting improvement opportunities. 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1064 

Paper Citation  

Name of the 

Technology 

A model-based design approach in transport 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis The authors analyzed the diversity of usage conditions in transportation con-

texts and its impacts on the evaluation of interactive systems. Diversity comes 

from the interaction of four categories of elements: 

- Diversity of travellers: Travellers reflect the entire population and include 

those with specific needs such as the handicapped, elderly, illiterate, color-

blind, people from different languages and cultures, with low technical 

abilities, with no or little knowledge about the system, with their own inter-

active systems that they expect to be able to use in conjunction with those 

of carriers. 

- Diversity of activities: Travellers will perform different activities when 

using systems of different carriers and their own systems. 

- Diversity of systems: Travellers will use systems of different carriers as 

well as their own interactive systems to perform their activities. 

- Diversity of contexts: Travellers will be using systems in very different 

contexts. 

Description of 

the Technology 

The authors propose to adopt a global and integrated approach in order to 

evaluate each system as a component of a larger ecological system; promote the 

use of facilities such as the Living Lab in order to test rapidly and continuously 

new systems and equipments with real travellers in an environment very close 

to reality; and finally use the techniques of Web analytics (or equivalent when 

not on the Web) to collect data on the use of interactive systems, make diagno-

ses, and continuously improve the user interfaces. 

Considered UX 

Factors 

No UX factors described. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Qualitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available – It has been developed for internal/self use or is not published 

nor accessible through the internet. 

 



 

Extraction Form 

Paper ID 1095 

Paper Citation  

Name of the 

Technology 

Combination of UX methods 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis Large displays possess two unique and potentially important properties: larg-

er visual angle and physically larger screen size. The research community, how-

ever, lacks a clear understanding of how these properties affect human percep-

tion, behavior and experience. 

Little work has focused on understanding the effect of different display pa-

rameters on presence and emotional responses; especially, there are almost no 

research efforts with the aim of isolating the effects of the larger visual angle 

and the physically larger screen size on presence and emotional response. 

The authors aim at evaluating UX of a video game, changing the conditions 

of display. 

Description of 

the Technology 

Two technologies are applied: 

 

ITC-Sense of Presence Inventory (ITCSOPI), a 44-item self-reporting in-

strument to evaluate presence. The study employs only 37 items addressing the 

first three elements which are most relevant for the current study. The wording 

of some of the items was slightly altered to adapt the instrument specifically to 

video games. Each of the items was rated on a 9-point scale, ranging from 1 

(strongly disagree) to 9 (strongly agree). Participants rated their emotional va-

lence and arousal to each of the conditions using 9-point pictorial scales. The 

valence scale consists of 5 graphical depictions of human faces in expressions 

ranging from a severe frown (most negative) to a broad smile (most positive). 

Similarly, for arousal ratings, there are 5 graphical characters varying from a 

state of low visceral agitation to one of high visceral agitation. Emotional 

arousal and valence are scored on these two scales, which resemble Lang's Self- 

Assessment Manikin (SAM). 

 

Physiological measuring: the authors applied Galvanic Skin Response and 

Heart Rate to index arousal, and also measured HR to index engagement for 

attention-requiring tasks. Heart rate are mainly used as the psychophysiological 

indexes of physiological arousal. 

Considered UX 

Factors 

Presence is often generally defined as user’s subjective sensation of “being 

there” in a scene depicted by a medium. 

Presence includes four sub-dimensions: sense of physical space, engagement, 

ecological validity and negative effects. 

According to dimensional emotion theory, emotions can be located in a two-

dimensional space, as coordinates of valence and arousal. The emotional arousal 

dimension indicates the level of activation as regards the emotional experience, 

and ranges from very excited or energized at one extreme to very calm or sleepy 

at the other. Emotional valence describes the degree to which an affective expe-

rience is negative (unpleasant) or positive (pleasant). 

Information 

Source 

Users – Potential users from the product. 

Location Controlled environment 

Type of As-

sessed Product 

Others (Video Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 



Collected Data Quantitative 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1096 

Paper Citation  

Name of the 

Technology 

Triggered Think-Aloud Protocol 

Type of Tech-

nology 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis In usability research, it is common among practitioners to employ the con-

current think-aloud (CTA) protocol, in which research participants verbalize 

their thoughts during the execution of a task. 

Retrospective think-aloud (RTA) entails collecting verbal comments after the 

task, which removes potentially biasing effects talking has on task behavior. 

However, RTA’s primary challenge is the increased chance of memory decay 

due to its reliance on long-term memory. 

There are a variety of ways to elicit a retrospective account. Participants 

might be asked to do so based solely on memory. Alternatively, their account 

can be cued by video – that is, they can watch a video replay of their task execu-

tion, and describe what they were thinking during each step of the process. Eye 

tracking technology may also provide an additional memory aid by showing 

participants where they were looking while completing the task. Gaze-cued 

RTA uses a video of the task execution, with the gaze data (eye fixations and 

saccades) superimposed over the stimulus. 

Description of 

the Technology 

Triggered think-aloud (TTA) was proposed as a modified form of CTA. With 

TTA, the moderator uses gaze data from an eye tracker to determine when and 

how to probe participants for verbal comments during task execution. A key 

difference between TTA and the traditional CTA protocol is that participants 

are not given a directive to continuously think aloud during the task. Though 

participants are encouraged to talk aloud if they have something to share, they 

are not explicitly asked to do so, thereby mitigating the influence that talking 

has on task behavior. Another key difference between TTA and CTA is that the 

moderator probes the participant based on what is observed in the gaze data, 

rather than prompting based on predetermined periods of silence. With TTA, 

moderators can use gaze data to determine what questions are relevant, and 

when to ask them. 

 

The following is a condensed version of instructions given to participants to 

situate them for participant-moderator interaction in the TTA framework: 

“Please start working on the task on your own. Approach it as you would if 

you were at home. At any time, if you would like to share something with me 

that would help me better understand what you’re experiencing, feel free to do 

so. From time to time, I may ask you a question or two to better understand 

what you’re experiencing. Please keep in mind that there are no right or wrong 

answers.” 

 

By studying the gaze data in real time, the moderator can avoid asking ques-

tions like “What are you looking at now?” The moderator can guide verbal re-

ports to focus on questions that can only be answered through verbalization. 

The decision to refrain from or engage in conversation with the participant is 

based on the goals of the study and the aspects of the experience that are of 

greatest consequence to the research goals. 

 

In order to maintain an active yet neutral role in shaping the conversation, 

moderators can use carefully formed probes. Some probes appropriate for TTA 

include: 

• How would you describe what you’re seeing here? 

• [After the participant has moved away from a page of interest] I’d like to 



ask you to pause for a second. How would you describe what just happened [or 

what has happened so far]? 

• Is there anything else you can share that would help me better understand 

what you’re experiencing? 

Considered UX 

Factors 

how participants perceive the experience in the moment 

reasons for a participant’s behavior 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both - Qualitative – Opinions and answers during the interview 

Quantitative – Observation of eye fixation patterns 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1100 

Paper Citation  

Name of the 

Technology 

VERO: Visual Experiential Requirements Organizer 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Despite this abundance of available attribute elicitation techniques, the au-

thors argue that existing methodology lacks in at least three respects: 

 

Attribute importance: while the aforementioned attribute elicitation tech-

niques offer multiple ways of helping participants to verbalize internal concepts 

in a form of subjective product qualities, they do not support the process of 

explicitly rating the relative importance of each quality for a given stimulus. 

 

Attribute similarity: most attribute elicitation techniques offer no procedure 

for an explicit elicitation of a similarity measure regarding the different attrib-

utes in each particular context of use or for a particular stimulus. 

 

Online elicitation: most elicitation techniques require presence of an experi-

enced interviewer, leading to a large effort and cost involved in the data collec-

tion process. 

Description of 

the Technology 

Visual Experiential Requirements Organizer is aimed to be an intuitive 

online tool for collecting qualitative insights regarding user perceptions of a 

given product, system, service, etc. 

It consists of two components: 

 

In the notepad participants can list attributes they associate with an investi-

gated stimulus, i.e. adjectives, that a given product or a system can be character-

ized by. For example, when describing an iPhone, one could form the following 

list of attributes: beautiful, sleek, innovative, easy to use, thin, efficient, etc. 

 

The plotter area consists of a center-place where a photo or a video of the in-

vestigated stimulus is presented and a circle where the enlisted attributes are 

placed in a form of nodes. The participant can position each attribute on any 

spot within the plotter area. The position of each node is characterized 

by two polar dimensions: 

- R is defined by the distance between the node (representing the attribute) 

and the centre of the plotter area (representing the stimulus). It reflects the 

importance of a given attribute in the overall quality judgement of the stim-

ulus meaning that the closer the attribute is placed to the center of the plot-

ter area the more important it is for that stimulus. 

- Delta-Theta is defined by the difference in angle from a given reference 

point represented by a visualization of a quarter-circle activated once a 

node is being dragged across the plotter area. The difference in angle be-

tween the nodes (0 < Delta − theta < 90) represents the perceived semantic 

closeness of the enlisted attributes for the investigated stimulus (the angle 

can be adapted). The more similar some attributes are perceived, the closer 

to each other they are placed. 

 

VERO supports providing a qualitative explanation regarding the meaning of 

a given attribute (see: Fig.3) using the laddering technique expressed through 

the following research question: ‘Why is the attribute important for the stimu-

lus?’ 

(where the words attribute and stimulus are replaced by the name of the se-



lected quality and the name of a product under investigation) 

Considered UX 

Factors 

Input adjectives and their explanation when a user employs the tool. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Conceptual Ideas 

Assessed Period 

of Experience 

Usage 

Collected Data Both - Qualitative – Why each attribute is important. And Quantitative – The 

importance of each attribute. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1131 

Paper Citation  

Name of the 

Technology 

Schwartz’s value model for modelling the subjective value perceived by us-

ers 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis The value of an information system or a product is a multidimensional con-

cept. It is usually formed by users’ actions, and thus their perceptions of the 

value of the system or product are critical. Applications which are perceived to 

offer high value from the start are adopted rapidly while those perceived to be 

of low value are adopted slowly and are unlikely to gain acceptance in the long 

run. 

In psychology, values are seen as conceptions of desirable behaviors or de-

sirable end states. In addition, values are defined as cognitive representations of 

needs and desirable trans- situational goals. Values are characterized as relative-

ly stable individual preferences that reflect socialization; some have suggested 

that they may be conceived as a type of disposition. Thus, values are culturally 

shared, but individuals differ in terms of how they rank the importance of spe-

cific values, while values themselves may be an important part of a person’s 

self-esteem. 

Psychological values shape users’ evaluation of products in two ways. First-

ly,  

users are assessing a product’s utilitarian meaning and making a piece meal, 

attribute-by-attribute judgment. Secondly, users are evaluating a product’s sym-

bolic meaning with affective, intuitive and holistic judgment. According to 

these authors, the perceived value is not located in system/ product properties 

but arises as a consequence of users’ perception and experience of sys-

tem/product. Thus, value does not automatically arise from product properties, 

but depends on the interaction of the user and the product in a particular con-

text. 

Description of 

the Technology 

Data collection methods 

- Observations were made to collect information about how the users learned 

to use the technology and service, the kinds of routines they established af-

ter having used the system for some time, and the kinds of spontaneous re-

actions and discussions that took place when they used the service. 

- Interviews were carried out in order to investigate their thoughts and expe-

riences regarding the technology and service under evaluation. 

- Questionnaire were sent to the users who participated in the trial to collect 

stories about their experiences during the trial period, opinions and attitudes 

towards the concept, and possible development ideas. The questionnaire 

was designed so that users could explain their experiences and motivations 

for participating in the trial in free format, e.g. in the form of stories or 

opinions. Questionnaires included closed as well as open-ended questions. 

 

The authors apply Schwartz’s value framework for modeling and creating an 

understanding of the value created by the new system for the end users. The 

model structures human values into ten value types, and nearly 60 individual 

values. His view of values is that people use them as criteria for evaluating and 

justifying actions. The criteria are utilitarian — they represent goals that re-

spond to the needs of individuals as biological organisms, the requisites of co-

ordinated social interaction, and the survival and welfare needs of groups. The 

authors applied the value model to analyse how the value created through adopt-

ing the new service corresponded to the value priorities of our trial users. 



The value types Power, Achievement, Hedonism, Stimulation and Self-

direction primarily serve individual interests. Benevolence, Conformity and 

Tradition primarily serve collective interests. Universalism and Security are on 

the boundary of values serving individual and collective interests, and it is hy-

pothesized that they have features of both. 

Considered UX 

Factors 

- The Power value type includes values related to wealth, authority, social 

power, preserving public image and social recognition. 

- The Achievement value type emphasises demonstrating competence, espe-

cially with a view to obtaining social approval. 

- Hedonism includes values related to pleasure and sensuous gratification. 

- Stimulation value type is based on a need for arousal and variety that keeps 

activation and attention at an optimal level. 

- The Self-direction value type includes values related to independent 

thought and action, e.g. freedom, creativity and choosing one’s own goals. 

- Benevolence refers to values contributing towards the wellness of the peo-

ple one interacts with closely on an everyday basis, including, for example, 

helpfulness, loyalty, honesty, and responsibility. 

- The Conformity value type includes values related to not performing ac-

tions that are likely to harm or upset others or violate social norms. 

- The Tradition value type emphasises respect towards customs and ideas 

that have been accepted to represent shared experience and fate. 

- The goal of Universalism is to appreciate and protect the welfare of all 

people and nature. 

- The Security value type contributes towards safety, harmony and stability 

in society. It can have both an individual (e.g. health) and a group focus 

(e.g. family or national safety). 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode  

After Usage 

Collected Data Both - Qualitative (Opinions and behavior based on answers to question-

naires, interviews and observations) and Quantitative (The priority of the values 

of the product) 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1138 

Paper Citation  

Name of the 

Technology 

UX scalable combined evaluation method set 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis The authors define a framework with a definition of UX and influencing fac-

tors. 

Definition: 

User experience is defined as “the degree of positive or negative emotions 

that can be experienced by a specific user in a specific context during and after 

product use and that motivates for further usage”. 

Qualities and operationalization: 

Utility: “is the question of whether the functionality of the system in princi-

ple can do what is needed” – it can be measured through identity management, 

relationship management and information management. 

Usability: “the extent to which a product (e.g. tool) can be used by specified 

users to achieve specified goals with effectiveness, efficiency and satisfac-

tion in a specified context of use” it can be measured through Suitability for the 

task, self-descriptiveness, conformity with user expectations, suitability for 

learning, 

controllability, error tolerance, suitability for individualization 

Visual Attractiveness: can fulfill human needs and motivate human beings 

since aesthetic objects contain intrinsic value that is higher than functional val-

ue. It can be measured through Vanguard design, form principles, color princi-

ples  

Hedonic Quality: can directly fulfill or awake human needs and is also seen 

as “be-goals” (e.g. being competent) It can be measured through the Challenge, 

identity, stimulation, empathy, trust and credibility. 

Description of 

the Technology 

The test contained (1) a prequestionnaire including demographic data, user 

behaviour, expectations and the importance of operationalized basic human 

needs regarding web-communities, (2) typical usability scenarios describing 

critical incidents and a short free exploration as well as (3) a retrospective ques-

tionnaire containing questions regarding need fulfillment. While interacting 

with the product, participants were asked to “think aloud” in order to gain a 

better understanding of user’s mental processes and emotions. 

Considered UX 

Factors 

Utility, usability, visual attractiveness and hedonic quality. (See theoretical 

basis for definition) 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Conceptual Ideas 

Design Models 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both – Qualitative (regarding need fulfillment, momentary experiences and 

emotions was collected via observation and open questions in interviews) and 

quantitative (regarding need fulfillment and product qualities were collected via 

Likert scales and Semantic Differentials) data. 

Supports Correc-

tion of Identified 

Yes 

(The authors indicate that suggestion corrections are extracted from the data, 



Problems but they do not explain the process) 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1143 

Paper Citation  

Name of the 

Technology 

Metrics used to assess the quality of the user experience 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Over the last few years, YDreams has been developing full-scale interactive 

environments (from stores to exhibitions), products and intellectual property, 

combining technology and design. This company has a showroom that is fre-

quently visited by customers, schools, and media, among others. These visits 

are guided by salespeople who present the interactive installations (I.I.), but in 

an order that changes randomly with each visit. 

Description of 

the Technology 

Several questions were included on a questionnaire, with the goal of measur-

ing users’ satisfaction on this set of tests. 

Considered UX 

Factors 

latency (time since the instruction to interact is given until users start to in-

teract), duration (time spent interacting) and user engagement (time since user 

stops to interact until the beginning of the next presentation – usually users ask 

several questions after the I.I. presentation).The variables in analysis for each 

I.I. were then: user satisfaction, ease of use, latency, duration and engagement. 

The global variables analyzed were: boredom of the visit (boredom), global 

satisfaction with the visit (global satisfaction), whether the visit met expecta-

tions(expectations) and the likelihood of recommendation of this visit to other 

users (recommendation). 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Augmented Reality) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – (Scores of the scales) 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1145 

Paper Citation  

Name of the 

Technology 

Computational aesthetics approach 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis The results concluded that visually appealing Web pages are perceived to be 

easier to use and access, and higher aesthetic Web pages are usually judged as 

having higher credibility. 

A Web page can be viewed as a semi-structured image. The structural infor-

mation includes the page layout, text positions and distributions, inner image 

positions, and background areas. 

Description of 

the Technology 

Two Visual Quality (Aesthetics) evaluation approaches based on a cost-

sensitive SVM (support vector machine) and SVR (support vector regression), 

respectively, are presented. The authors divided the extracted features of a Web 

page into several subsets, and each subset’s performance is evaluated. The au-

thors also compare the combination of different subsets to select the more ap-

propriate features. 

Considered UX 

Factors 

(1) layout visual features (LV) that reflect the visual perception on the page 

layout; 

(2) text visual features (TV) that reflect the visual perception on the Web 

texts; 

(3) classical visual features including traditional color and texture features; 

and 

(4) the visual complexity feature (VC). 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – (Aesthetics scores). 

Supports Correc-

tion of Identified 

Problems 

No 

 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1154 

Paper Citation  

Name of the 

Technology 

Combination of Game Experience Questionnaire and Physiological Measures 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis Educational games have mostly been studied from the pedagogical perspec-

tive, focusing on individuals’ learning outcomes. Research on collaborative 

educational games has recently focused on analyzing the processes of collabora-

tion using multiple evaluation methods, such as discussion analysis, surveys 

(pre- and post-tests), and interviews. However, evaluating educational games 

only from the perspective of how students learn does not give a full picture of 

the quality of educational games; new research methods are needed to assess 

these games in regards to gameplay. 

“Digital game experience” is a multi-dimensional and multi-layered concept 

influenced by many components of the game. Good gameplay is not a bundled 

package which can be imported into the game; instead it arises from a series of 

meaningful choices made by the game designers. 

Description of 

the Technology 

The Game Experience Questionnaire (GEQ) was developed, implemented 

and validated during the “Fun of Gaming” (FUGA) project, and is intended to 

cover a range of digital game experiences. Dimension scores are computed as 

the average value of its items. Each item consists of a statement on a five-point 

scale ranging from 1 (not at all) to 5 (extremely). 

Emotions are a vital part of the game experience. These emotions can be 

quantitatively characterized via physiological responses using psychophysiolog-

ical methods. HRV has also been found to be associated with attention, cogni-

tive effort and emotional arousal – things one might imagine are also related to 

the game experience. For example, when players are under stress HRV is sup-

pressed; when they are relaxed, HRV emerges. HRV decreases with high men-

tal effort and vice versa; however, high usage of working memory is related to 

high mental effort, yet HRV will increase. 

Considered UX 

Factors 

GEQ consists of three modules: the core module, the post-game module and 

the social presence module. The core module deals with multiple dimensions of 

game experience: competence, sensory and imaginative immersion, flow, ten-

sion, challenge, negative affect and positive affect. The post-game module con-

sists of four dimensions: positive experience, negative experience, tiredness and 

returning to reality. The social presence module is composed of empathy, nega-

tive feelings and behavioral involvement, and is designed to probe gamers’ 

awareness of and involvement with their coplayers. 

Emotions through Heart Rate. 

Information 

Source 

Users – Potential users from the product. 

Location Controlled environment – Under the supervision of the moderator. 

Type of As-

sessed Product 

Others (Educational Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Quantitative – Scales scores and heart rate data 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1155 

Paper Citation  

Name of the 

Technology 

Integrated experience acceptance model 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis In Hassenzahl’s (2003, 2004) model of interaction experience, users con-

struct product attributes by combining a product’s features with personal expec-

tations or standards. Product attributes, such as content, presentation, function-

ality and interaction style, affect users’ perceptions of product attributes. There 

are two main types of product attribute that users perceive: Pragmatic Quality1 

(user-perceived usability) and Hedonic Quality (pleasure-producing product 

qualities). Two types of Hedonic Quality are stimulation2 (personal) and identi-

fication (social). According to Hassenzahl, an artefact can be stimulating by 

offering novelty and challenge, and can lead to identification by communicating 

important personal values to relevant others. 

The technology acceptance model (TAM) has challenged and complemented 

usability research. The reason is that even if a product is highly usable its poten-

tial benefits in terms of effective and efficient task performance will not be 

realised if potential users are not willing to employ it. In models of technology 

acceptance, system (design) characteristics – including the usability of system 

design – influence Perceived Ease of Use (the extent to which using a system 

will be free of effort). Perceived Ease of Use has a positive effect on Perceived 

Usefulness (the extent to which using a system will enhance a user’s job per-

formance), as less effort involved in using a system will contribute to enhancing 

job performance. 

Description of 

the Technology 

It is a model that is the basis for a questionnaire of two parts: (a) the interac-

tion experience inventory (a subset of 11 items of Hassenzahl’s instrument), 

which used a 7-point semantic-differential response format and (b) the technol-

ogy acceptance inventory (14 items), which used 7-point Likert scales. The 

interaction experience inventory measured perceptions of three product attrib-

utes (Pragmatic Quality, Hedonic Quality-identification and Hedonic Quality-

stimulation – three items each; these were the three best items for each of attrib-

ute identified by van Schaik and Ling (2008)) and two items to measure product 

evaluations (Beauty and Goodness – one item each). The technology-acceptance 

inventory measured the following acceptance factors for the Web site that par-

ticipants used: Perceived Usefulness (four items), Perceived Ease of Use (four 

items), Intention to Use (three items) and Perceived Enjoyment (three items). 

The items originated from Venkatesh et al. (2003), except Venkatesh and 

Speier’s (2000) Perceived-enjoyment items. 

Considered UX 

Factors 

Pragmatic Quality (user-perceived usability) 

Hedonic Quality (pleasure-producing product qualities) 

Explicit Evaluations (i.e., judgements of appeal, Beauty, Goodness) 

Perceived Usefulness (the extent to which using a system will enhance a us-

er’s job performance) 

Perceived Ease of Use (the extent to which using a system will be free of ef-

fort) 

Intention to use 

Perceived Enjoyment 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Web Application 

Type of As- Functional Prototypes or Finished Application 



sessed Artifact 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scores of the answers to the questionnaire 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 1156 

Paper Citation  

Name of the 

Technology 

Extensible metadata format for Serious Games (MDF-SG) 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis Soft factors such as fun, motivation, emotion, immersion or flow represent 

key elements of games and typically decide about success or failure of a title. 

Therefore, recently a lot of research effort has been investigated into the analy-

sis of those aspects including the conceptualization of user experience assess-

ment criteria. Based on the usability standards ISO 9241-10/-11, ISO 14915-1 

and ISO 13407 and user experience research by Mandryk et al. (2006) and 

Nacke (2009, 2010), TU Darmstadt has been elaborating a questionnaire for the 

evaluation of Serious Games in an interdisciplinary study between the Multime-

dia Communications Lab and the faculty for psychology. 

Description of 

the Technology 

The main idea is to create a simple tool (in form of a questionnaire) in order 

to measure the (individual) user experience of a gamer in addition to relevant 

usability aspects (software: interfaces). Further, individual feedback concerning 

possible game design improvements should be collected in order to figure out 

correlations between game design aspects and the user experience of us-

ers/gamers. The questionnaire is structured into two main parts: A user (experi-

ence) part with seven categories and a game (design) part with ten categories. 

For each category, three questions are provided within the questionnaire result-

ing in a total amount of 51 questions. Each question has an evaluation scale 

between 1 and 10 points, average scores are built per category and for the two 

main parts and an overall score. 

Considered UX 

Factors 

Negative/Positive 

Emotions 

Cognitive Load 

Flow 

Motivation 

Arousal 

Immersion 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Others (Serious Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scores 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 1166 

Paper Citation  

Name of the 

Technology 

Biometric Storyboards 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis Physiological metrics have recently been used in Human-Computer Interac-

tion. Some researchers have used Galvanic Skin Response (GSR) and cardio-

vascular measures to examine user response to well and ill-designed web pages. 

Also, facial EMG has been used as feedback in the software design process. 

Other researchers have tried to use GSR as an index of cognitive load. 

Some researchers in UX have used physiological measurements to evaluate 

emotional experience in play environments. Using a response profile for a set of 

physiological variables enables scientists to go into more detail with their analy-

sis and allows for a better correlation between response profile and psychologi-

cal event. 

Description of 

the Technology 

Narratives have always been part of the user experience process to communi-

cate how and why a design would work. The authors are promoting an approach 

based on using stories (or storyboards,) where we graph the player's gameplay 

experience over a longer period (e.g. a level of a game.) 

The graph itself is drawn based on (1) player’s biometric responses (2) player 

post-session interviews to explain 'why' the change in their signal occurred (3) 

players’ self-drawn diagrams of their gameplay experience and (4) coding play-

er gameplay behaviour (or context.) 

Sometimes the limitations of stories are that they are a personal and subjec-

tive experience, from the perspective of the consumer. Thus, they become a 

fairly intangible experience to record. Using the proposed approach of the bio-

metric storyboard, the seemingly elusive narrative experience becomes a data-

supported recorded asset. 

Considered UX 

Factors 

player’s overall experience of each level 

recalled details from the beginning and end of the gameplay session -serial 

position effect 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both – Quantitative (HR Scores) and qualitative data (Reasons for such 

scores). 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 460 

Paper Citation  

Name of the 

Technology 

Using questionnaires to evaluate all components of UX. 

Type of Tech-

nology 

Written Reporting 

 

Theoretical Basis UX was originally derived out of the concept of usability, taking into account 

that a good UX is not guaranteed by a satisfying effectiveness and efficiency of 

interaction alone, but that other factors like fun, beauty or stimulation also con-

tribute to a good experience. Nevertheless, the original dimensions of usability 

like effectiveness, efficiency and satisfaction are still considered important as-

pects of UX. 

A UX framework which explicitly differentiates between the UX dimensions 

of perceived product attributes and user’s emotional reaction and at the same 

time investigates their mutual relationship is the CUE-Model (Components 

of User Experience) by Mahlke and Thüring. The model assumes that char-

acteristics of the interaction with the product influence the perception of instru-

mental (i.e. pragmatic) and non-instrumental (i.e. hedonic) qualities, which in 

turn lead to emotional reactions. These three components would again lead to an 

overall judgment of the system. 

Description of 

the Technology 

Several questionnaires on different UX components are completed after in-

teraction: 

System Usability Scale, a 10- item questionnaire with a 5-point Likert scale 

assessing classical usability-aspects, e.g. ease of use and usefulness. 

Self-assessment manikin, a 2-item 9-point non-verbal instrument for the 

evaluation of emotions, measuring the dimensions valence and arousal (SAM) 

A self-developed 6-point single-item overall rating on fun (“how much fun was 

the interaction with the app?”). 

A validated 10-item 7-point questionnaire for visual aesthetics. 

Considered UX 

Factors 

Instrumental qualities through SUS. 

Emotion through SAM and self-developed fun scale. 

Non-instrumental qualities 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative (Scores of the questionnaires’ items) 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 461 

Paper Citation  

Name of the 

Technology 

DrawUX 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis The significance of different user experience (UX) qualities of products or 

services change over time. UX begins with anticipation before the use of prod-

ucts or services, unfolds during the first experiences and further evolves when 

products or services find their roles as a part of user’s daily life through learning 

and familiarization. Providing a positive long-term UX is important for compa-

nies, since it is believed to improve customer loyalty, when loyalty is measured 

as willingness to recommend the product to others. 

Although retrospective studies depend on users’ memories, which can be in-

accurate, Norman and Karapanos et al. argue that the memories of our experi-

ences will be reported to others and affect our future behavior, not every actual 

momentary experience. 

In their study, Karapanos et al. showed that when compared to free recall, 

sketching a curve with iScale increased the amount and richness of the recalled 

information. Kujala et al. concluded that UX Curve better supports participants 

in reporting the hedonic aspects of their experiences when compared to a ques-

tionnaire. 

Also, the improving trend of Attractiveness curve was related to user satis-

faction, met expectations and willingness to recommend the product to others. 

Clear instructions and usability of the tool are of high priority especially in 

asynchronous remote studies, where researcher cannot instruct participants in 

real time. iScale is not currently available for UX practitioners in the industry 

and UX Curve is paper-based, which can be unpractical when conducting inter-

national studies. 

Description of 

the Technology 

DrawUX is a web-based long-term UX research tool especially designed for 

collecting retrospective UX data in remote studies. 

The final version of DrawUX will consist of three components: 1) a web-

based editor for researchers to create surveys, 2) a web-based form and a curve 

drawing tool for participants to answer surveys and 3) a database for storing the 

data. 

Each survey has an unique web-link that can be sent to participants e.g. via 

email. The participants can use a web browser to answer the surveys. During a 

curve drawing task (Figure 1), participants are instructed to draw a curve that 

represents how their opinions of the chosen UX characteristic of the product or 

service have changed during the time of use. Comments can be added to the 

curve points during or after drawing the curve to explain why the experience 

has changed. Each comment can also be rated for its positive-negative value. 

After participant has finished answering the survey, the data is sent and stored 

in the database. 

Considered UX 

Factors 

Overall UX and specific factors according to the evaluator. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 



Collected Data Both - Qualitative – Descriptions of what happened during the use of the 

product and Quantitative – Number of positive, neutral and negative curves 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 462 

Paper Citation  

Name of the 

Technology 

UXblackbox 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis Significant efforts have been made to minimize the evaluation workload and 

recent contributions include software instrumentation tools constructed for the 

purpose. However, there is still need for new evaluation methods with more 

structured analysis and better ways of generating recommended actions, while 

even more important is the call for practicability of the methods. 

Description of 

the Technology 

A dedicated device called UXblackbox has been implemented for a desktop 

computer environment. The device saves the time information on user-initiated 

triggers and captures the user interface context from the computer and records 

the critical events of use during the usability test session. This recording is ana-

lyzed by a usability expert in order to find usability issues. 

A two-button console is used to trigger critical events of use to be captured 

for further analysis. A green-colored happy smiley button to indicate positive 

moments of user and a red frown button for negative ones. Tagging of the 

events encompasses the type of the trigger (positive or negative) and a 

timestamp. 

Considered UX 

Factors 

Valence: Positive or Negative marks 

Recording of what caused that marker to be triggered. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Both - Qualitative – Positive and negative markers and, Quantitative – Moni-

toring based on what markers the user selected. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 

 



 

Extraction Form 

Paper ID 492 

Paper Citation  

Name of the 

Technology 

UX questionnaire 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis UX focuses on well-being, and not performance, as an outcome of human-

product interaction. The current ISO standard on human-centred design de-

scribes UX as: ‘all aspects of the user’s experience when interacting with the 

product, including all aspects of usability and desirability of a product from the 

user’s perspective’. UX factors should be mapped to the context of use, which 

‘profoundly influences user interaction with products, resulting in a matrix of 

factors versus contextual parameters’. 

Questionnaires are not highly time- and resource intensive and are often used 

as part of other evaluation methods. Post-test questionnaires are used to capture 

satisfaction with a system. 

Description of 

the Technology 

The technology is a custom-designed questionnaire to investigate their UX 

with the e-commerce sites. 

Considered UX 

Factors 

Emotions evoked by using the website: How users experience the product 

personally – in terms of positive and negative emotions 

• Easy to use / Enjoyable / Appealing / Useful / Comprehensive / Friendly, 

etc. 

• Boring / Frustrating / Businesslike / Time consuming / Overwhelming / 

Annoying/irritating 

Visual appeal and aesthetics: 

• What basic feelings (excitement, disappointment, fear, etc) does the user 

experience when looking at the visual product (involving: background patterns, 

colours, graphics and sounds used)? 

• What is the visual impact of the user interface? 

• Character – what kind of overall image or personality does the website de-

pict to users through the use of graphical elements (branding, text and fonts, 

pictures, readability, graphics, visual load, and colours)? 

Service Quality 

• Convenience – is the website easy to navigate, user friendly and can users 

get the information they want? 

• Interactivity – does the e-commerce website facilitate a two-way communi-

cation with the users? 

• Customization – does the website tailor its products, services and transac-

tional environment to individual users? 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Both – Quantitative (Sets of emotions and scales) and qualitative (reasons for 

choosing a specific answer) data. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 498 

Paper Citation  

Name of the 

Technology 

The Fun Toolkit 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis Collecting children’s opinions is not always straightforward and there are 

several known hurdles that need to be overcome if the opinions that are gath-

ered are to have value. Where opinions are elicited by questioning, an area of 

concern is the degree to which the child understands the question being asked. 

Answering questions is complex as not only does the child need to understand 

and interpret the question being asked, he or she then has to retrieve the relevant 

information from memory, and then integrate this information into a summa-

rized judgment. In many instances, the child then has to code the answer in 

some way, typically using rating scales. Researchers often discuss the im-

portance of the question-answer process in determining the reliability of re-

sponses provided by children in surveys. 

Given the general difficulties of surveying children, there are several useful 

approaches that can be taken to make the process more valuable and at least 

satisfactory for all the parties. One of these is to use specially designed tools 

that fit the task of evaluating user experience for children. Such tools may 

be easy to use but because they are relatively novel, they may be unreliable 

and may be applied inappropriately. 

Description of 

the Technology 

The Fun Toolkit is a selection of tools that have been designed to gather 

opinions from children about interactive technology. They use only essential 

language and lend themselves well to the use of pictures to convey information 

with options for gluing and sticking for input. They are fun and attractive to use, 

and they reduce some of the effects of satisficing. The fun toolkit is composed 

of three main elements: 

The Smileyometer is a discrete visual analogue scale (VAS). Research has 

shown that children aged from seven and over can use VAS effectively and so, 

for the Fun Toolkit, this was an obvious choice of tool to consider. During use 

children are asked to tick one face. This makes it a very easy tool for the chil-

dren, note that it also includes textual information to improve the validity. The 

Smileyometer can be easily coded; it is common to apportion scores of 1 to 5 

for the different faces; if used in this way. 

In many evaluation studies, the desire is not to carry out an isolated evalua-

tion but to rank a series of connected or competing activities or technologies. 

These comparative evaluations can help the evaluator determine which may be 

more appealing or which may be least fun. The Fun-Sorter, a variation on a 

repertory grid test, as can be useful in this context. The Fun-Sorter has one or 

more constructs (rows) and a divided line (or table – columns) that has as many 

spaces in it as there are activities to be compared. The children either write the 

names of the competing activities in the spaces, or for younger children, pic-

ture cards can be made and placed on the empty grid. 

The ‘Again–Again’ tool can also be used to compare activities / events. This 

table lists some activities or instances on the left hand side, and has three col-

umns headed Yes, Maybe, and No. The child ticks either yes, maybe or no for 

each activity, having in each case considered the question ‘Would you like to do 

this again?’ The rationale to this is that, for most children, a fun activity would 

be one that the child would want to repeat. 

Considered UX 

Factors 

Emotions, preference and fun. 

Information 

Source 

Users 



Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scores and order of the fun sorter. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 501 

Paper Citation  

Name of the 

Technology 

AttrakDiff2 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Regarding UX evaluation, one of the most influential models is the one pro-

posed by Hassenzahl; according to this model each interactive product has a 

pragmatic (related to usability) and hedonic quality that contribute to the UX. 

Based on this model a well-known and widely used measurement instrument 

has been developed, the AttrakDiff, which has been employed in our empirical 

study (version AttrakDiff2). It is composed of four main constructs with seven 

anchor scales (total 28 items). Within each item a word-pair spans a scale be-

tween two extremes. The scales consist of seven stages (-3,-2,-1,0,1,2,3) be-

tween the word pairs. 

The oppositional word-pairs consist of two conflictive adjectives like “bad” – 

“good”, or “technical” – “human”. 

Description of 

the Technology 

AttrakDiff2 – a questionnaire. 

Considered UX 

Factors 

Pragmatic Quality (PQ), which is related to traditional usability issues (such 

as, effectiveness, efficiency, learnability, etc.); 

Hedonic Quality Stimulation (HQ-S), which is about personal growth of the 

user and the need to improve personal skills and knowledge; 

Hedonic Quality Identification (HQ-I), which focuses on the human need to 

be perceived by others in a particular way; and 

Attraction (ATT), which is about the global appeal of an interactive product. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

 

Collected Data Quantitative – Scale Scores 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 503 

Paper Citation  

Name of the 

Technology 

10 UX dimensions 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis It is a real challenge to investigate UX dimensions because the concept of 

UX is not fully understood yet, and also because authors use different terms to 

designate things about UX that are either similar, close, or different from each 

other, or that may correspond to different levels of granularity: for instance, 

components, attributes, elements, criteria, and dimensions. Furthermore, the 

authors’ contributions may be based on models, hypotheses, or standpoints 

which are not well established scientifically yet. 

To progress in the comprehension of UX, it would be relevant to clarify the 

terminology, analyze the content and span of each dimension and criterion, 

examine the rationale behind groups of dimensions or criteria, and highlight the 

common points and differences. 

Description of 

the Technology 

The authors propose a set of UX dimensions which can be employed to ana-

lyze user stories in order to categorize the experiences. 

Considered UX 

Factors 

Functional: the respondent discusses the importance of the product’s capacity 

(or power), robustness, rapidity, reliability, usefulness, accessibility, usability, 

etc. S/he talks of the functionalities, novelty, type of technology, and of their 

impact on the realization of his/her activities. S/he also talks of duration of bat-

teries. 

Perceptual: the respondent talks of the importance of his/her perceptual con-

tact with the object, through vision, audition, smell, or touch. S/he talks of the 

aura of the product, of its aesthetics. 

Physical: the respondent talks of the product’s weight, size, and noise, of the 

physical effort s/he must make for realizing his/her activity, and of the fatigue 

or pain s/he might feel. 

Cognitive: the respondent talks of the cognitive load related to the interaction 

with the product. S/he talks of learning, understanding, decision-making, devel-

opment of his/her abilities, competence, and situation awareness. 

Psychological: the respondent talks of the emotions generated by the interac-

tion with the product, of the impact of the product on his/her attitudes, opinions, 

motivations, identity, satisfaction. S/he discusses the underlying values of the 

product in relation with his/her own emotions. 

Social: the respondent talks of the importance of others (e.g., parents, friends, 

work colleagues, partners, or other people s/he knows – e.g., “friends” on Face-

book) and his/her relations with them when s/he uses the product. S/he talks of 

the impact of different representatives of enterprises on his/her relation with the 

product (e.g., customer service). 

Informational: the respondent talks of the quantity, quality, reliability, com-

pleteness, precision, and up-to-date of the information provided by a product 

(e.g., Web site). S/he talks of the quality of writing, spelling, and syntax. 

Contextual: the respondent talks of elements which are outside the usage of 

the product but determinant for his/her global satisfaction: for instance, publici-

ty, documentation, quality-price relation, his/her experiences with other prod-

ucts, etc. S/he also talks of different points of contact with the enterprise and 

their impacts on the appreciation of the product usage. 

Cultural: the respondent talks of the way the product contributes to define 

and reinforce his/her cultural identity: for instance, language, culture, history, 

music, food, sport, art, dance, politics. S/he discusses his/her preferences for 

cultural activities. 

Temporal: the respondent discusses the time spent doing the activity and the 



impact of the frequency of use of the product. S/he also talks of his/her percep-

tion of time s/he saves or loses when using the product. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

 

Collected Data Qualitative – Description of experiences that can be categorized into the di-

mensions of UX. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 504 

Paper Citation  

Name of the 

Technology 

UX Web Survey 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Internet is a promising alternative to collect data replacing traditional paper 

and pencil and face-to-face methods for scientific and market research utilizing 

surveys. Following the increased use of online surveys in social research, in 

usability and user experience research too, online methods have become desira-

ble given the lightweight nature, speed and relative ease of use. Web-survey is 

also versatile in that it can be used at any stage of the design process; e.g. for 

investigating people’s characteristics (early concepting) or people’s attitudes to 

prototypes or finished products. Web-surveys are typically used as a supple-

mentary method alongside other user research methods and not as the only re-

search method. 

Open-ended questions allow users to answer more freely what they think 

than in fixed-response questions. Therefore they are considered more culturally 

sensitive than Likert-type of questions. They are useful in eliciting qualitative 

data about personal experiences. 

Description of 

the Technology 

2 Web Surveys which implement two different UX methods remotely: 

Sentence completion method can be used to assess motivations and attitudes, 

to identify user values, and meanings. Sentence completion tasks provide re-

spondents with beginnings of sentences, which they then complete in ways that 

are meaningful to them. 

Diary-study was also selected as a method, because the aim was to gather da-

ta from a longer period of time to understand the usage patterns of the service. 

Diary studies are a useful design alternative for cross-cultural work because 

they are promising as a means of extracting some of the rich information pro-

vided by ethnographic methods, but demanding less costs, time and skilled re-

sources. Diaries can also be implemented as web-surveys. 

Considered UX 

Factors 

user’s habits and attitudes 

Diary included questions: a) Why did you come to Website? (free text) b) 

What did you do in Website? (tick box options) c) How did it feel to use Web-

site? 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Conceptual Ideas 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

Before Usage 

After Usage 

Collected Data Qualitative – Description of opinions and stories 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 510 

Paper Citation  

Name of the 

Technology 

Post-study System Usability Questionnaire 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Not described, they only applied the method. 

Description of 

the Technology 

Satisfaction was measured using the standardized Post-Study System Usabil-

ity Questionnaire (PSSUQ) developed by IBM. PSSUQ originally consisted of 

19 questions, each question being a statement about the usability of the system. 

Participants need to answer each statement using a Likert scale of 7 points, 

where 1 indicates that the user “strongly agrees” with the statement whilst 7 

indicates that the user “strongly disagrees” with it. PSSUQ is based on a com-

prehensive psychometric analysis, providing scales for three sub-factors, name-

ly: (1) system usefulness; (2) information quality; and (3) interface quality. 

The reason for choosing PSSUQ for this study is mainly the rich information 

it provides, with little effort from the user, and the extensive IBM documenta-

tion and experience for the statistics it can provide. Besides the 16 items in the 

test, the test participants can make comments and elaborate on their answers. 

Considered UX 

Factors 

SysUse = Average Items 1 through 6 

InfoQual = Average Items 7 through 12 

IntQual = Average Items 13 through 15 

Overall = Average Items 1 though 16 

 

Q1 Overall, I am satisfied with how easy it is to use this system. 

Q2 It was simple to use this system. 

Q3 I was able to complete the tasks and scenarios quickly using this system. 

Q4 I felt comfortable using this system. 

Q5 It was easy to learn to use this system. 

Q6 I believe I could become productive quickly using this system. 

Q7 The system gave error messages that clearly told me how to fix problems. 

Q8 Whenever I made a mistake using the system, I could recover easily and 

quickly. 

Q9 The information (such as on-line help, on-screen messages and other 

documentation) provided with this system was clear. 

Q10 It was easy to find the information I needed. 

Q11 The information was effective in helping me complete the tasks and 

scenarios. 

Q12 The organization of information on the system screens was clear. 

Q13 The interface of this system was pleasant. 

Q14 I liked using the interface of this system. 

Q15 This system has all the functions and capabilities I expect it to have. 

Q16 Overall, I am satisfied with this system. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Both – Quantitative (Item scores) and qualitative data (description of reasons 

for choosing a scale for an item). 

Supports Correc- No 



tion of Identified 

Problems 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 520 

Paper Citation  

Name of the 

Technology 

Technologies for measuring postural micromovements 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis When assessing human-to-human engagement, it is axiomatic that leaning 

toward a person indicates interest or engagement. In human computer interac-

tion, a range of papers have proposed that body and head movements can dis-

tinguish boredom from engagement, interest or flow. 

Description of 

the Technology 

Tools that allow measuring posture: 

Vicon 8-camera optoelectronic motion analysis system (OMG Plc, Oxford, 

UK) 

A head-mounted triaxial accelerometer (MIE Medical Research, Leeds, UK) 

Sagittal motion tracking using Kinovea 0.8.15 to analyze video data captured 

with a high-speed Basler 602fc 200 Hz video camera (Basler AG, Germany), 

Force distribution changes from a chair whose front legs and back legs were on 

two separate ORS 6- 5 force platforms (AMTI Inc., Boston, USA); each force 

plate was 508 mm long by 464 mm wide, and they were separated by 220 mm. 

The sample rate for the Vicon and Kinovea data was 50 Hz, and for the accel-

erometer and force platform data, 1000 Hz. 

Considered UX 

Factors 

postural behaviors, which lead to identifying emotions. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative – Measures of body position 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available Under a License 

 



 

Extraction Form 

Paper ID 521 

Paper Citation  

Name of the 

Technology 

UX Evaluation framework 

Type of Tech-

nology 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis Usability of business IT systems has been a topic of numerous studies since 

the beginnings of HCI. Usability of company Intranets and other back-stage IT 

systems still has a big impact on work efficiency. These systems are today an 

essential part of each digital workplace, serving as corporate information reposi-

tories and facilitating internal communication, teamwork and workflows. 

Research perspectives concerning interactive systems in recent years evolved 

a lot: systems engineering perspective so dominant tree decades ago has been 

replaced User-Centred Design (UCD) perspective now. In recent years also 

User Experience (UX), Value-Based Design and Service Design perspectives 

brought research methodologies closer to a real social and economic context in 

which contemporary interactive systems have been actually used. 

Description of 

the Technology 

The authors suggested employing a evaluation methodology to gather UX 

data: 

1 Crowdsourcing method will be used at first for gathering by e-mail all ob-

served complaints from front-line operators in the call-centre. 

2. Collaborative expert review of typical operator procedures will be per-

formed for major operational paths. 

3 Complaints collected from front-line operators will be aggregated with 

evaluators’ comments as to their relevance and feasibility for planned usability 

improvements. 

4. Supplementary expert evaluation (checklist and heuristic) will be applied 

for assessing the user interface compliance with HCI guidelines. 

5. Final report (PowerPoint presentation to be discussed with the IT depart-

ment and the executives) will be prepared, showing prioritized recommenda-

tions and their projected impact on system usability. 

 

During evaluation sessions the team discussions very often evolved from 

pure usability towards user experience (UX) issues, interpreted in twofold man-

ner: 

(1) Operator experience, covering a set of emotions resulting from the CRM 

system behavior and simultaneously, from the customer behavior on the phone 

line; 

(2) Customer experience, covering the set of emotions resulting from the 

perceived quality of specific on-the phone service. 

Considered UX 

Factors 

Emotions and reasons for such emotions 

Information 

Source 

Users 

Location Controlled environment 

Field 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Long Term Usage 

After Usage 

Collected Data Qualitative – (Emotions and opinions) 

Supports Correc-

tion of Identified 

No 



Problems 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 523 

Paper Citation  

Name of the 

Technology 

Speech recognition for UX evaluation 

Type of Tech-

nology 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis Participants can be classified into so called social and factual users, with the 

former using longer utterances when interacting with a speech-based system. 

Such participants being more elaborate mostly belong to the group of older 

adults, which tend to rate the system worse (in terms of satisfaction score). 

However, the information is already present in interaction parameters. In addi-

tion to the finding that older adults rated a system worse and used longer utter-

ances, they also exhibited more markers of politeness. 

Description of 

the Technology 

The technology is speech recognition while the user interacts with a system 

in order to identify specific words that can be indicators of affect and appraisal. 

Considered UX 

Factors 

Positive and negative markers. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Speech based systems – where the user can talk to interact with the 

system) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative – Number of times specific words are spoken during interaction. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 524 

Paper Citation  

Name of the 

Technology 

Evaluation and rating method for MoEs 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis MoEs are used to create emotion and mood. In communication theory, 

Schulz von Thun (1981) identifies informational content, appeal to the receiver, 

information about the sender (author), and relationship of the sender to the re-

ceiver, including emotional content, as the parts of any communication. Com-

munication and all media (being a form of communication) use supportive 

methods to underline information and transport relational and emotional con-

tents. Examples for interpersonal communication are intonation, facial expres-

sion, gestures, body posture, word selection, talking speed, and breaks. These 

almost subliminal submessages can change the meaning of a message complete-

ly, and can, for example, make an otherwise neutral message very interesting. 

Additionally, the communication is mediated through a medium, which adds 

even more possibilities. 

The authors define supportive emotional information as MoEs. An extended 

definition of MoEs is their ability to change the user experience in some way: 

Any parameter that is able to change the emotional experience of the user can 

be defined as an MoE. 

Software-based possibilities of MoEs are as follows. 

• Visual. OpenGL/scenegraph/VR-System: materials, shaders, shader uni-

form variables, view on the scene, light sources, geometry. 

• Auditive. Spacial rendering, sound propagation model, filters. 

• Haptic. Collision response, motion response, touch. 

• Interaction. Metaphor, selection difficulty, manipulation possibilities, and 

modes of manipulation. 

• Navigation. Metaphor, additional movements, ground structure, combina-

tion with sound/haptics, collision, physics, fall, swim, jump, run, and levitate. 

Description of 

the Technology 

The authors adapted several questionnaires to measure the user response to 

several MoEs: short version of the Presence Questionnaire (PQ; Witmer & 

Singer), a self-constructed experience questionnaire, and the Simulator 

Sickness Questionnaire (SSQ; Kennedy, Lane, Berbaum, & Lilienthal, 1993) 

had to be filled out (10–15 min). 

Considered UX 

Factors 

Emotions (four positive and the four negative Plutchik emotions) 

Valence, arousal and dominance (SAM Scale) 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Virtual Reality) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Emotional Ratings. 

Supports Correc-

tion of Identified 

Problems 

Yes 

The rating can help to identify which MoEs are used best in the moment ac-

cording to the potentially known user state, the quality of the rehabilitation pro-

cess, and the time until the end of the training. Simply changing the used MoEs 

after a time can make the training more versatile and interesting, and enhance 

user motivation. 

Availability Available For Free 



 



 

Extraction Form 

Paper ID 534 

Paper Citation  

Name of the 

Technology 

Adjective Card Selection Method 

Type of Tech-

nology 

Oral Reporting 

Theoretical Basis 3D interests people because it provides an additional entertaining experience 

through a sense of engagement, naturalness, enhanced realism and the feeling of 

presence or “being there”. Although autostereoscopic 3D is a hot topic, more 

user centric design and studies are needed in order to improve the usability and 

user experience of the S3D UIs. 

Description of 

the Technology 

After using the application, participants are asked to depict their experiences 

by selecting five out of 52 adjective cards, which relate to usability and user 

experience qualities. There are two set of cards, one depicting 26 positive adjec-

tives and another depicting 26 negative adjectives. The cards are presented to 

the users on two boards: positives on the left side and negatives on the right 

side. Users also had an options changing the positive/negative connotation of an 

adjective by selecting a plus (+) and minus (-) cards (e.g. playful word can have 

a positive or negative meaning depending on the person). Finally, users are 

asked to explain the reasons for their selections. 

Considered UX 

Factors 

Usability and User experience through adjectives. No categories or specific 

attributes are measured. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (3D Applications) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Qualitative – Adjectives and reasons for choosing them 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 550 

Paper Citation  

Name of the 

Technology 

Flow and Presence Measuring Tool 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis High-definition television or HD TV offers viewers better picture and sound 

quality. It also carries other benefits, enabling broadcasters to offer multiple 

programming choices, called multicasting. One of the main advantages of digi-

tal television is the ability to interact with users. To get an emotional satisfac-

tion, 3D application contents like an e-learning contents or a virtual sports game 

has to considerusers’ desire and users’ experience or prerequisite learning. 

Flow researches have been widely applied to sports, education, game, and e-

learning base on the flow theory. Flow factors of user’s internal motivation are 

challenge, concentration, clear objective and feedback, control, and time warp. 

And these factors are influenced each other and interdependent according to the 

flow theory. Results of principal researches are following; predominant flow 

factors in the computer game are challenge, control, enjoyment, and technical 

level. 

User experiences their wanted fun from the two main causes through the in-

teractive contents; one is the visual and aural stimuli offered by the contents and 

the other is problem solving and decision-making included in the contents. If he 

experiences a certain time warp when he is playing a game, it can be said that 

the user get a state of flow. Similarly, if user’s feeling that he exists in the envi-

ronment of contents in TV, the user’s feeling is called as presence whose main 

effects are the offering enjoyment and fun to user. It consequentially can be said 

that the user experiences a state of flow due to presence. 

Presence can be grouped as physical presence, social presence and conscious 

presence. Physical presence is defined a mental state when user does not be-

come aware of carrying by physical experience or do not realize that the experi-

ence is virtual. Social experience is a metal state when user does not recognize 

the social experience in the virtual world or the social relation which happens in 

the virtual world. Conscious presence is user’s mental state when user does not 

realize that the experience about him is carried by the virtual space. For exam-

ple, user experiences the conscious presence due to finding himself in the virtu-

al world, if he sees him or a part of his body in a virtual space. 

Description of 

the Technology 

The flow and presence measuring tool is a questionnaire that has 16 ques-

tions to measure the each flow factor. The level of flow experience is the accu-

mulation of each question which has the 5-points measure. 

1 I knew what I should do or what my role understood. 

2 I felt that I perfectly controlled what I was doing. 

3 I could easily handle a situation required technique. 

4 Playing of the content was great to me. 

5 Prefer to challenge higher level of the contents 

6 Time warp was experienced when I was performing the contents.  

7 Performing of the contents was automatically without any trouble.  

8 Objects in the imagery were easily understood.  

9 Imagery induced information were easily acquired.  

10 Participating in the sports (bicycle) race was felt.  

11 Exercise (cycling) is naturally done.  

12 This exercise (cycling) made a good impression on me.  

13 Coexisting in the same space on the screen was felt.  

14 What I was performing was concentrated.  

15 What was the reason(s) if you were not able to concentrate? ( ) 

16 Playing the game was boring to me.  



Considered UX 

Factors 

Each question is related flow factor such as questions from 1 to 7 and 14, 15, 

16 are internal factors for flow experience, questions from 8 to 13 are external 

factors which are design element and user interface. The external factors arouse 

presence and the presence helps to get flow experience. Especially, Question 

from 10 to 13 ask directly the level of presence about a interactive contents and 

Question 10, 11,12 may be modified to fit the subject of contents. Question 15 

is a short answer question and Question 16 is a substitute question. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Games on TVs) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scores 

 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 557 

Paper Citation  

Name of the 

Technology 

Interface aesthetics requirements evaluation 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Aesthetics is a broad domain; it surrounds knowledge boundaries of psychol-

ogy, philosophy, and arts. In research, the term aesthetics is understood to re-

flect beauty, an experience, characteristics of objects, etc. There are three basic 

attributes that influence aesthetics of a product namely: shape, composition and 

physical properties. It is important for web designers to understand and differen-

tiate ways in which visual aesthetics play a role in WebApp creation. 

For specifying UIA requirements from the product Perspective, the authors 

employ ISO 25010 PQ model to instantiate the “User Interface Aesthetics” sub-

characteristic under “usability” characteristic. 

Description of 

the Technology 

In evaluating the UIA from the PQ point of view, the authors utilize a PQ 

UIA requirement tree. They specify metrics to measure each attribute of the 

instantiated requirement tree. The evaluators involved in the UIA evaluation 

from PQ perspective are experience software engineers in software develop-

ment, testing and evaluation. These evaluators, rate these features. 

Also, after completing the task, users are asked to immediately complete an 

online questionnaire. Each UIA sub-characteristic was measured through 2 

questions on a 7-point Likert scale with responses varying from “strongly disa-

gree” to “strongly agree” scale labels. 

Considered UX 

Factors 

Aesthetic Appeal: Degree to which the UI of an application is aesthetically 

appealing to the user. 

Attractiveness: Degree to which the user gets attracted to the UI of an appli-

cation. 

Enjoyment: Degree to which the user enjoys while interacting with the UI of 

an application. 

Admirability: Degree to which the user likes or appreciates the UI of an ap-

plication. 

Engaging: Degree to which the UI of an application keeps the user’s focus 

while the user is interacting with the application. 

Information 

Source 

Users 

UX Experts 

Location Controlled environment 

Field 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Ratings and Scores 

 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 

Extraction Form 

Paper ID 560 

Paper Citation  

Name of the Semantic Differentials for UX evaluation 



Technology 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis Semantic Differentials (SDs) originate from the work of Osgood as a tech-

nique for attitude measurement, scaling people on their responses to adjectives 

in respect to a concept. Typically individuals respond to several pairs of bipolar 

adjectives scored on a continuum + to – and in doing so differentiate their 

meaning of the concept in intensity and in direction (in a ‘semantic space’). 

Description of 

the Technology 

The authors propose an SD for evaluating UX. User fill in a questionnaire in 

order to depict their opinion of the application. 

Considered UX 

Factors 

Factor 1 label USE – Utility: effective, valuable, satisfy, relevant, predicta-

ble, intimidating, inspiring, stimulating 

Factor 2 label QUALITY – Affective: engaging, fun, connected 

Factor 3 label QUALITY – Appearance: high quality, personal, meaningful, 

rigid, attractive 

Factor 4 label USE – Efficient: easy, intuitive, fast, powerful 

Factor 5 label USE – Control: controllable 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Web Application Engines) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

 

Collected Data Quantitative – Scale Scores 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 570 

Paper Citation  

Name of the 

Technology 

Decomposed Expectation-Confirmation Model and Questionnaire 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis The popularity of professional social networking sites (SNSs) has mush-

roomed in recent years – LinkedIn alone reports 150 million users. Compared to 

SNSs targeted toward a general audience such as Facebook, professional SNSs, 

such as LinkedIn and Academia.edu, focus on professional information, encour-

aging users to construct an abbreviated CV and establish connections with other 

professionals. The profiles are generally kept professional and have little or no 

information about hobbies, political or religious affiliations, favorite music, 

books or movies. 

The theoretical value-added of the study rests upon proposing and empirical-

ly testing a decomposed Expectation-Confirmation Theory (DECT) for investi-

gating SNS continuance. The model is based on the original ECT and accumu-

lated knowledge about IS continuance. The constructs of particular interest are 

confirmation and perceived performance. Perceived performance refers to the 

beliefs regarding the product’s attributes, level of attributes, or outcomes 

(Spreng et al. 1996). According to this definition perceived performance repre-

sents a wide variety of attributes of a system. 

Description of 

the Technology 

The authors proposed and empirically tested the Decomposed Expectation-

Confirmation Model for investigating SNS continuance in the context of profes-

sional social networking sites. Thus, they provide a set of items to evaluate the 

constructs of the model though a questionnaire with items. 

Considered UX 

Factors 

Usability confirmation - The mismatch between the user’s level of expecta-

tion regarding a system’s usability and the perceived actual usability of the sys-

tem. 

Usefulness confirmation - The mismatch between the user’s level of expecta-

tion regarding a system’s usefulness and the perceived actual usefulness of the 

system. 

Perceived usefulness - The salient beliefs that using the SNS will enhance his 

or her job performance. 

Perceived usability - The design aspect of user screens in terms of ease of 

use, visual attractiveness, user friendliness, and convenience in delivering SNS 

services. 

Satisfaction - Individual’s feelings of pleasure or disappointment resulting 

from comparing their perceptions of SNS to their expectation level. 

Continuance intention - The intention to participate and continue using the 

SNS. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Social Networking Sites) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scale Scores 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 



 



 

Extraction Form 

Paper ID 583 

Paper Citation  

Name of the 

Technology 

Eye tracking 

Type of Tech-

nology 

Observation/Monitoring 

 

Theoretical Basis The relationship between cognitive load and performance has been studied in 

many different studies. For example some studies have looked at the impact of 

cognitive load on individual’s response time, some other examined the influ-

ence of load on flexibility in adapting to a decision environment and some in-

vestigated the impact of cognitive load on information processing capability. 

These studies show that cognitive load can have a significant impact on an indi-

vidual’s performance. 

Cognitive load can affect performance and fixation. However, these studies 

have not examined whether there is a link between fixation and performance. 

Nor have they examined the impact of load in such relationship. Additionally, 

the perception of cognitive load is often captured via self-report measures such 

as the NASA Task load Index (TLX) survey. Because cognitive load can affect 

fixation it is likely that fixation can predict the perception of task load. Howev-

er, little work has been done to examine such relationship between fixation and 

self-report measures of cognitive load. To explore these possibilities the authors 

conducted an eye racking laboratory experiment. 

Description of 

the Technology 

Attached to the monitor on the desk, however, was an eye tracker. Data was 

collected for each participant individually. Each data collection session lasted 

approximately 30 minutes. 

At the beginning of each session a questionnaire was provided to participants 

to fill out their demographic information, familiarity with computers. Next, the 

experimenter calibrated the eye tracker for the participant. This is a brief proce-

dure during which the participant’s gaze is mapped to several points on the 

screen. After calibration, participants received instructions about the task and 

were asked to complete one practice trial which took about 2 minutes. Next, the 

participant was asked to play an online game for five minutes at two levels of 

difficulty: intermediate and expert level. 

Considered UX 

Factors 

Fixation count and fixation length. Fixations refer to gazes that last at least 

for 300 milliseconds. Fixation count refers to the number of times a person had 

a fixation on the screen and fixation length refers to the duration of each fixa-

tion, i.e., steady gazes that were longer than 300 ms. 

The objective measure of performance in the study was calculated by count-

ing the number of moves the participants made in order to complete the task. 

This number reflected the exact number of changes the participant made to 

change the direction of game pieces (pipes on this case) by eliminating moves 

that did not have any effect on the position of the pipes. This measure is one of 

the two performance criteria by the game (completion time and number of 

moves). Because almost all the users took the whole allocated time to complete 

the task, using the number of moves served as a suitable measure of perfor-

mance in the study. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Online Game) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 



Collected Data Quantitative – Measures on Eye Movement and Fixation 

 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 597 

Paper Citation  

Name of the 

Technology 

Recommender framework for the evaluation of end user experience 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis Adaptive Technology Enhanced Learning (TEL) has attracted significant in-

terest with the promise of supporting individual learning tailored to the unique 

circumstances, preferences and prior knowledge of a learner. Evaluation of the 

overall performance of adaptive TEL systems is difficult, complex and major 

challenge, as the adaptive system reacts differently for each individual user and 

context of use. 

Several evaluation approaches have been used in evaluating personalised 

TEL: 

The quality approach used in European e-Learning which investigates the 

current state of e-Learning quality in Europe. It is based on a survey by the Eu-

ropean Quality Observatory (EQO). 

The lifecycle approach to educational technology evaluation which places 

evaluation at the centre of the development process, from the early stages of 

design to a final assessment of deployed technology in use. 

The combined and a layered evaluation approach used to measure the impact 

of TEL recommendations. The layered evaluation approach separates the ‘inter-

action assessment’ and the ‘adaptation decision’. Both layers should be evaluat-

ed separately in order to effectively interpret the evaluation results. 

The combined four-level by Kirkpatrick Schenkel and six-level approach by 

Breitner and Hoppe which focuses mainly on pedagogical objectives. 

The User-Centred Evaluation (UCE) Approach, which has proved to be sig-

nificant in: verifying the quality of the framework; detecting problems in the 

system functionality and user interface; and supporting adaptivity decisions. 

The empirical approach derived from empirical science and cognitive and 

experimental psychology help to estimate the effectiveness, efficiency and usa-

bility of a system. 

In the utility approach the evaluation can be seen as a utility function X that 

maps a system, given some user context, to a quantitative representation of user 

satisfaction or performance. 

Description of 

the Technology 

Personalized TEL recommender frameworks, systems and prototypes are 

software tools that aim to support learners in decision-making processes while 

interacting with large information spaces. These applications provide a person-

alized means for users to find and evaluate items of interest. These tools rec-

ommend items to users based on implicit or explicit preferences. Recommender 

applications help users overcome the information overload problem by exposing 

the most significant, relevant and interesting items. Thus, the technology sug-

gest an evaluation method for evaluating a TEL, based on the user input. 

To use the technology, the following steps are applied: 

Step 1: User selects the system variation type (adaptive recommender sys-

tems, 

personalised information retrieval systems, etc). 

Step 2: The user selects from a list of evaluation procedures, the purpose of 

the 

evaluation and system characteristics. 

Step 3: If the user is a non-expert, the systems recommends approach, other-

wise expert users can select a pre-existing list. 

Step 4: Using the selected variation type of a system of step 1, the algorithm 

does the following: 

1) Select all the systems belonging to the variation type selected in step 1. 



2) Select all the evaluations that have been carried out on the systems in pre-

vious step. 

3) Using the evaluation approach defined in step 2, the system retrieves all 

the methods, metrics and criteria from the database along with their evaluation 

results. 

4) All the evaluation results for each method, metric and criteria are stored in 

a list. 

5) Each result has a success score and a flag as to whether this evaluation 

was carried out specifically for this system or not. If it was it is given extra 

weight in the scoring process. When all the results for each method, metric and 

criteria are collated they are added up and the list is sorted by score. 

6) The results are presented as a percentage of the highest score in the list 

which will always have 90%. 

7) Then the results are recommended to users in a bundle (i.e. method, metric 

and criteria). 

8) If the methods, metrics and criteria in the list match the methods, metrics 

and criteria being used in the current evaluation then they are highlighted in the 

list. 

9) Each result as a further flag indicating whether the evaluation was carried 

out specifically for the considered system or not. 

10) Provision of explanation mechanism which explains the recommenda-

tions from step 1 to 10. 

Considered UX 

Factors 

User Experience in General 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (TEL Applications) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

After Usage 

 

Collected Data Qualitative – User Experience 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 608 

Paper Citation  

Name of the 

Technology 

User Experience Questionnaire 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis The concept of user experience combines well-known aspects, like efficien-

cy, effectiveness, learnability with additional criteria like aesthetics, joy-of-use 

or attractiveness. The first group of criteria is often referred as pragmatic quality 

aspects, while the second group is called hedonic quality aspects. Another often 

used terminology to distinguish both classes of quality criteria is usability goals 

versus user experience goals. 

Description of 

the Technology 

The UEQ is a semantic differential. For such questionnaires it is especially 

important that users see the items in their native language. So far the UEQ was 

available in German, English, French and Italian. 

The authors present the Spanish language version of the questionnaire. The 

UEQ consists of 26 items assigned to 6 dimensions. The dimension Attractive-

ness was represented by 6 items all other dimensions by 4 items. 

To guarantee that a questionnaire provides high results it must be clarified if 

the scales are reliable (i.e. the scales are consistent) and valid (i.e. the scales do 

really measure what they intend to measure). The first version of the 

UEQ was used in a number of studies under quite different conditions. 

The items are scaled from -3 to +3. Thus, -3 represents the most negative an-

swer, 0 a neutral answer, and +3 the most positive answer. When analyzed the 

following aspect should be considered. Scale values above +1 indicate a posi-

tive impression of the users concerning this scale, values below -1 a negative 

impression. Due to well-known answer effects, like the avoidance of extremes, 

observed scales means are general in the range of -2 to +2. More extreme values 

are rarely observed, so a value near +2 represents a very positive near optimal 

impression of participants. 

Considered UX 

Factors 

Attractiveness: General impression towards the product. Do users like or dis-

like the product? This scale is a pure valence dimension. 

Efficiency: Is it possible to use the product fast and efficient? Does the user 

interface looks organized? 

Perspicuity: Is it easy to understand how to use the product? Is it easy to get 

familiar with the product? 

Dependability: Does the user feel in control of the interaction? Is the interac-

tion with the product secure and predicable? 

Stimulation: Is it interesting and exciting to use the product? Does the feel 

motivated to further use the product? 

Novelty: Is the design of the product innovative and creative? Does the prod-

uct attention? 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scale Scores 

Supports Correc-

tion of Identified 

Problems 

No 



Availability Available For Free 

 



 

Extraction Form 

Paper ID 610 

Paper Citation  

Name of the 

Technology 

Multimodal Videogame Neuro-Evaluation 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis The proposed methodology is based on the use of the cognition and emotion 

detection technologies currently available, so that multimodal evaluation is 

performed through various channels (visual, audio, physiological). 

Description of 

the Technology 

Neurogame project proposes a sensory deployment to collect both physiolog-

ical and non-physiological information, in order to obtain a reliable and com-

prehensive version of the user's emotional state. The physiological sensors are 

divided into those that directly measure the activity of Central Nervous System 

(CNS) and the Peripheral Nervous System (PNS). Specifically, an electroen-

cephalogram (EEG) is used for the CNS, whereas the following sensors are 

used for the PNS: electrocardiogram (ECG), blood volume pulse (BVP), skin 

conductivity (SC), cardiopulmonary respiration (CPR), oxygen saturation 

(Sp02) and skin temperature (ST). As non-physiological sensors, a microphone 

and a camcorder for the facial analysis of the using emotional responses, com-

plemented by an eye tracker, are used. 

The evaluation is structured in one or more sessions. All sessions consist of 

two distinct parts: calibration and evaluation. In both of them, several stimuli in 

one or more modalities (static images, videos, melodies...) are presented to the 

user. The aim of the calibration is to stimulate the person in two extreme condi-

tions within each of the three emotional dimensions (arousal, valence, potency). 

Thus, a set of references are built in order to evaluate subsequent user's emo-

tional responses. 

The evaluation part consist in the presentation of target stimuli and noise 

stimuli (other stimuli unrelated to the topic of interest), in order to obtain senso-

ry response measurements for later analysis. During an evaluation, one or more 

categories of the game (e.g., characters or setting) are generally considered. For 

every category a sequence of samples are presented. A sample is composed of a 

break, a stimulus (target or noise) and an assessment performed by the user. 

Considered UX 

Factors 

A dimensional approach based on Russell’s model of emotions has been 

adopted. In this approach the variability of an emotion is represented by three 

dimensions: arousal, valence and potency (dominance). 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Games) 

Type of As-

sessed Artifact 

Conceptual Ideas 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

Before Usage  

During Usage – Single Episode 

Collected Data Quantitative – Measures from the sensors 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 613 

Paper Citation  

Name of the 

Technology 

Semantic Web Exploration Tools Quality in Use Model (SWET-QUM) 

Type of Tech-

nology 

Written Reporting 

Observation/Monitoring 

Theoretical Basis There are many standards models, but in this work we focus on and build 

from the latest ISO/IEC standard model, ISO/IEC 25000:2005. It provides guid-

ance for the use of the new series of international standards named Software 

product Quality Requirements and Evaluation (SQuaRE). This standard replac-

es the old ISO/IEC 9126 and the 14598 series and comprises the second genera-

tion of standards for software quality. Consequently, it goes beyond previous 

versions when considering the quality of the experience during the interaction 

process. 

This international standard defines: 

A Quality in Use model composed of five factors/characteristics related to 

the outcome of interaction when a product is used in a particular context of use. 

This system model is applicable to the complete human-computer system, in-

cluding both computer systems in use and software products in use (ISO/IEC 

25010, Quality in Use Model, 2011). The five factors are: Effectiveness, Effi-

ciency, Context coverage, Freedom from risk and Satisfaction. 

A Product Quality model composed of eight factors/characteristic related to 

static properties of software and dynamic properties of the computer system. 

The model is applicable to both computer systems and software products 

(ISO/IEC 25010, Software Product Quality Model, 2011). The eight product 

quality characteristics are Functional Suitability, Performance Efficiency, Com-

patibility, Usability, Reliability, Security, Maintainability and Portability. 

Description of 

the Technology 

The authors propose the Semantic Web Exploration Tools Quality in Use 

Model (SWET-QUM) that specializes the generic Quality in Use characteris-

tics/factors and properties proposed in ISO/IEC-25010:2011, for the evaluation 

of quality of interaction for Semantic Web exploration tools. 

SWET-QUM is completed with metrics. All the metrics identified are fo-

cused on process of use. Hence, the evaluation essentially requires testing with 

users, observation of users while they are interacting and the completion of 

questionnaires when users finish interacting in order to measure satisfaction. 

Our proposed metrics have an interpretive approach, and are focused on the 

resolution of tasks, which means they are based on the achievement of task 

goals by users during the interaction process. 

Considered UX 

Factors 

Effectiveness defines the degree to which specific users can achieve the se-

mantic data exploration tasks with precision and completeness. 

Efficiency, the degree to which specific users can achieve the proposed tasks 

by investing an appropriate amount of resources in relation to the effectiveness 

achieved in a semantic data exploration context of use. 

Context coverage is about the degree to which the Semantic Web exploration 

tools can be used with efficiency, effectiveness and satisfaction in a specific 

context of use (context completeness); and how the system can be used in dif-

ferent contexts and adapt to different user mental models (flexibility in use) 

offering the best user experience, for example, offering as many as possible 

ways to complete the data exploration tasks. 

User Satisfaction is the degree to which they are satisfied by the data explo-

ration tool. This factor considers various attributes such as fun, pleasure, com-

fort, attractiveness, motivation, emotion or sociable (hedonic factors). 

Information 

Source 

Users 

Location Controlled environment 



Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Quantitative – Measures for the Metrics. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 620 

Paper Citation  

Name of the 

Technology 

Open-HEREDEUX (Open Heuristic REsource for Designening and Evaluat-

ing User eXperience) 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis The Heuristic Evaluation, even though it had been discreetly created by 

Johnson et al., was widely promoted by Nielsen and Molich. It is one of the 

most challenged and successful methods for evaluating the usability of interac-

tive systems. Nevertheless, HE presents barriers that induce a slower and more 

expensive evaluation process that could lessen all its advantages. One deficien-

cy relies on choosing the most appropriate set of heuristics to be used during the 

evaluation process. Another deficiency refers to the qualitative results obtained 

in the evaluation of the results. More often than not, qualitative results are not 

enough if these results do not present objective decisions. 

Description of 

the Technology 

Open-HEREDEUX exploits the capabilities of the heuristic evaluation going 

beyond the methodology. Traditionally, heuristic evaluation is used to evaluate 

the usability of interactive systems but Open-HEREDEUX extends the evalua-

tion to a wider concept, the whole User eXperience (UX). According to the 

steps of the heuristic evaluation methodology, Open-HEREDEUX includes four 

components: the Open Repository of heuristics, the Adviser of heuristics, the 

Scorer of heuristics and the Results Analyzer. 

Specifically, the first component of the Open-HEREDEUX is presented in 

this communication: the Open Repository of heuristics. Its main function is to 

store all the information needed to get a wide pantry of heuristics where the 

designer or the evaluator can select the most appropriate set of heuristics for, 

according to the functionalities, features, components or UX facets, the system 

to be evaluated. 

Considered UX 

Factors 

Another important data stored in the Repository is the UX facets. This set of 

facets is one that is considered in the repository: accessibility, dependability, 

desirable, emotional, findable, playability, plasticity, usability, useful, cross-

cultural and communicability. 

Information 

Source 

The Development Team  

UX Experts 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

 

Collected Data Quantitative – Violated Heuristics 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 623 

Paper Citation  

Name of the 

Technology 

Flexible and comprehensive methodology for evaluating different semantic 

search approaches 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis State-of-the-art semantic search approaches are characterized by their high 

level of diversity both in their features as well as their capabilities. Such ap-

proaches employ different styles for accepting the user query (e.g., forms, 

graphs, key-words) and apply a range of different strategies during processing 

and execution of the queries. They also differ in the format and content of the 

results presented to the user. All of these factors influence the user's perceived 

performance and usability of the tool. This highlights the need for a formalized 

and consistent evaluation which is capable of dealing with this diversity. It is 

essential that we do not forget that searching is a user-centric process and that 

the evaluation mechanism should capture the usability of a particular approach. 

Initial evaluations are all based upon the Craneld methodology: using a test 

collection, a set of tasks and a set of relevance judgments. This leaves aside 

aspects of user-oriented evaluations concerned with the usability of the evaluat-

ed systems and the user experience which is as important as assessing the per-

formance of the systems. Additionally, the above attempts are separate 

efforts lacking standardized evaluation approaches and measures. 

Description of 

the Technology 

It is a methodology for evaluating the performance and experience of using 

semantic search applications. 

 

Firstly, the subjects are presented with a short introduction to the experiment 

itself such as why the experiment is taking place, what is being tested, how the 

experiment will be executed, etc. Then the tool itself is explained to the sub-

jects; they learn about the type and the functionality of the tool and how to ap-

ply it's specic query language to answer the given tasks. 

The users are then given sample tasks to test their understanding of the pre-

vious phases. After that, the subjects do the actual experiment: using the tool's 

interface to formulate each question and get the answers. Having finished all the 

questions, they are presented with three questionnaires (SUS – Satisfaction and 

demographics). Finally, the subjects have the chance to talk about important and 

open questions and give more feedback and input to their satisfaction or prob-

lems with the system being tested. 

Considered UX 

Factors 

User eXperience in terms of Usability and Satisfaction 

Performance - it is a core criterion to measure the tool's performance with re-

spect to the speed of execution 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (semantic search applications) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage 

After Usage 

Collected Data Both – Quantitative (Scales and performance meausres) and qualitative (Rea-

sons for choosing answers) data. 

Supports Correc-

tion of Identified 

Problems 

No 



Availability Not Available 

 



 

Extraction Form 

Paper ID 627 

Paper Citation  

Name of the 

Technology 

Self-Reporting Questionnaire 

Type of Tech-

nology 

Written Reporting 

  

Theoretical Basis Previous studies regarding the evaluation of gesture-based interaction tech-

nologies typically focused on pragmatic and usability aspects [4]. To date, little 

attention has been paid to the broader concept of user experience, which in-

cludes both pragmatic and hedonic aspects of the system, measured through 

inherently subjective indicators such as user satisfaction and hedonic quality 

(fun, aesthetics). Pragmatic quality is the extent to which a system allows for 

effective and efficient goal-achievement. Hedonic quality is the extent to which 

a system allows for stimulation by its challenging and novel character or identi-

fication by communicating important personal values. 

Description of 

the Technology 

Participants evaluate the interaction using self report, assessing usability fac-

tors (performance, satisfaction, ease of learning) and pragmatic and hedonic 

quality. The questionnaire employs 7-point semantic differential. Bad-good, 

easy-hard, etc. The authors also included a measure of physical fatigue. 

Considered UX 

Factors 

Pragmatic and hedonic quality. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (gesture-based interfaces) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scale scores. 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 648 

Paper Citation  

Name of the 

Technology 

Self-report user experience measures 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis The authors state that as there has not been a widely agreed-upon evaluation 

methodology for systems where users search in a highly interactive, exploratory 

manner, a set of measures was designed for this study. 

Description of 

the Technology 

It is a 0-6 scale, to indicate the degree to which each bookfinding tool was 

able to “broaden their reading experience” and “match their reading prefer-

ence”, as well as “how interesting it was to use” and their “revisit intention”. 

Considered UX 

Factors 

Four aspects of user experience were measured using post-search question-

naire: the degree to which the tool is able to broaden one’s reading horizon, how 

interesting it is to use, the intention for future use, and the extent to which items 

shown match one’s reading preference. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Search Web Applications) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scales Scores 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 658 

Paper Citation  

Name of the 

Technology 

Participant-generated drawings and drama workshops as user experience re-

search methods 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Theoretical Basis Drawings and sketches have been part of humans’ communication tools pal-

ette since their early evolutionary stage. Simple drawings can help convey com-

plex ideas, especially in the business world. Drawings help clarifying ideas, 

expressing them rapidly without the need for complex technology, and sharing 

them openly encouraging discussions. It is further argued that “the value of 

visual information lies […] during the action of drawing”, that is during the 

creation process of the image rather than in the image itself. Mills considers 

drawing as a visual conversation, for which the performance itself is crucial to 

make sense of the message conveyed. In design, drawings are widely used in 

order to illustrate and explore scenarios and ideas through storytelling, and sto-

ryboards are considered an efficient and powerful tool for illustrating a succes-

sion of events. 

Similarly to drawing, acting is deeply integrated into people’s life, regardless 

of the nature of acting (as an artistic performance or as part of everyday rou-

tine). Until 2000 acting was primarily used as a research method in social and 

health science. More recently, designers started including role playing in partic-

ipatory design workshops occurring at early stages of the design process. The 

methodological lessons learned during the experiment encourage the use of 

drama-based techniques in complement to more traditional approaches for sev-

eral reasons. Firstly, the emotional and social dimensions of interaction are 

more thoroughly investigated. Secondly they provide users a way to explore 

their experience from a different viewpoint, which can be beneficial especially 

in early design phases. Last but not least, the ease of conducting drama-based 

workshops was put forward. 

Description of 

the Technology 

Drawing as scenario building and acting were used as research methods to 

generate creative use of television and mobile technology based on prior per-

sonal experiences with those devices. 

In order to get the participants in a creative and playful mood, they first took 

part in an icebreaking group exercise. All participants wrote down a simple 

sentence about television or mobile phone following the structure “I <do some-

thing with the device>, to <purpose of doing it>”. 

For each device, participants were asked to (1) indicate on a scale of emo-

tions (anger, fear, neutral, surprise, and joy) which ones would likely apply to 

them in case they didn’t have the device anymore, (2) write down on cards up to 

three functions of the device they consider essential, and (3) select among a list 

of 36 adjectives those which best describe the device according to them. 

In the second individual exercise, participants integrated the functions they 

previously identified for both devices into illustrated mini-stories. They were 

provided with a set of cards representing a problem (lost, fire, late, etc.), a loca-

tion (workplace, plane, restaurant, etc.), a mood (anger, fear, joy, etc.), and a 

social setup (family, best friend, colleagues, etc.), which they should integrate in 

their stories. The purpose of randomly setting up the scene for participants was 

to provoke them into imagining using familiar technology in unfamiliar setups. 

To illustrate their stories participants had at their disposal a drawing notebook 

each, pens of various types and colours, scissors, and empty cards to possibly 

add functions. 

After a 20 minutes break during which participants relaxed and chatted, ran-

dom groups of three were formed. As a first group exercise, each participant 

should display and explain his/her story to the other two group members, who 



would discuss it briefly. Then they should collaborate to create a common story 

to be later performed in front of the other groups, inspired by the three personal 

ones. 

Considered UX 

Factors 

Each participant identified functions s/he considers essential for the product. 

Then they all created mini-stories around these functions. These mini-stories 

inspired the groups in creating and acting out a mini-play. These mini-plays 

thus include some of the functions previously put forward by each participant. 

Tracking down how the functions have been used and/or modified throughout 

this creative process not only provides a better understanding of how important 

they are for users individually and as a group, but also informs about the group 

dynamics during such an activity. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Conceptual Ideas 

Assessed Period 

of Experience 

Before Usage 

Collected Data Qualitative – Stories with description of scenarios and emotions 

Supports Correc-

tion of Identified 

Problems 

Yes 

The generated ideas can be useful for understanding user requirements. 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 664 

Paper Citation  

Name of the 

Technology 

Holistic comparison tool for multimedia quality evaluation methods 

Type of Tech-

nology 

Oral Reporting 

Written Reporting 

Theoretical Basis QoE is defined as “the degree of delight or annoyance of the user of an appli-

cation or service. It results from the fulfillment of his or her expectations with 

respect to the utility and/or enjoyment of the application or service in the light 

of the user’s personality and current state. […] QoE is influenced by service, 

content, network, device, application and context of use.” 

A previous model consisted of four categories, each comprising several equal 

criteria without an importance weighting. The model characterizes evaluation 

methods based on four main classes, namely excellence, implementation, as-

sessment, and economy. It extends the characteristics of a method beyond the 

results obtained from it towards a holistic comparison of methods to guide a 

practitioner’s selection process for the proper QoE method for his research 

question. 

Description of 

the Technology 

Based on interviews, the authors proposed a revised model in which they as-

signed different levels of importance to the criteria. Therefore, the answers of 

the experts were categorized and frequencies of mentioning a criterion were 

counted across experts. Additionally, the experts were also asked about the 

importance of the mentioned criteria. In the revised model, the importance of 

criteria increases from the core to the edge of the circle. For application of the 

model, a method selection process should be done from outside to inside for 

valid selection. The four original categories are retained and corresponding 

criteria are linked to each category. 

The model can be used to select specific methods for UX evaluation. A tool 

is under development to  

Considered UX 

Factors 

Not described. 

Information 

Source 

The Development Team 

Location Controlled environment 

Type of As-

sessed Product 

Other (Multimedia Systems) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

During Usage – Single Episode 

After Usage 

Collected Data Both – But do not described 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 669 

Paper Citation  

Name of the 

Technology 

Framework for UX evaluation of recommender systems 

Type of Tech-

nology 

Written Reporting 

 

Theoretical Basis The experience (EXP) signifies users’ evaluation of the system. In that way it 

is closely related to attitudes in TAM (or rather the factors that cause them), 

with the addition of hedonic aspects (like in Hassenzahl’s (2005) model). Expe-

rience is also measured with questionnaires, and is conceptually divided into the 

evaluation of the system (system-EXP), the evaluation of the decision process 

(process-EXP), and the evaluation of the final decisions made (outcome-EXP). 

The interaction (INT) is the observable behavior of the user. A complex inter-

play exists between interaction and experience: a positive user experience 

changes the interaction, but the interaction is also what initially caused the user 

experience. 

Description of 

the Technology 

The framework explicitly links the objective interaction (INT) to objective 

system aspects (OSA) through a series of subjective constructs (SSA and EXP). 

The framework can be used as a guideline for controlled user experience tests. 

Specifically, by manipulating a certain system aspect (OSA) in a controlled 

experiment (keeping all other aspects the same), one can identify the effect of 

this aspect on the users’ perceptions (SSA), experience (EXP) and behaviors 

(INT). By careful manipulation of specific objective system aspects, researchers 

can uncover generic truths about recommender systems. These can then inform 

the design and development of future versions of the studied aspects. 

Experience, SSAs, PCs and SCs can be measured using questionnaires. To 

assure a more robust measurement of all concepts, the typically use a minimum 

of seven statements (both positively and negatively phrased) that can be an-

swered on a balanced 5- or 7-point scale (from “completely disagree” to “com-

pletely agree”) for each unidimensional concept. Exploratory factor analyses 

can be conducted to test the robustness of the concepts, and to exclude any 

questions that do not contribute to the measurement of the intended concepts. 

Considered UX 

Factors 

Perceived recommendation quality 

Perceived system effectiveness 

Intention to provide feedback 

Choice satisfaction 

General trust in technology 

System-specific privacy concern 

Effort to use the system 

Perceived system effectiveness and fun 

Perceived recommendation variety 

Expertise 

Perceived recommendation accuracy 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Recommender Systems) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scales Scores 

 

Supports Correc- No 



tion of Identified 

Problems 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 681 

Paper Citation  

Name of the 

Technology 

Co-constructing stories 

Type of Tech-

nology 

Written Reporting 

Oral Reporting 

Theoretical Basis For the last two decades the focus in the design of human-product interaction 

is no longer solely on the users’ behaviour and cognition but also on the users’ 

experience. Products are no longer treated as commodities but as “creators, 

facilitators and mediators of experience”. Designers are appointed not only to 

design usable products but also distinct and desirable user experiences. Thus 

design research and practice show a great interest in building an understanding 

of experience and developing and utilizing tools and methods that help design-

ers to design for user experiences. 

Experiences are an episode that one went through. It is shaped by a person’s 

senses, feelings, thoughts, motives and actions. Although the designer cannot 

guarantee the emergence of a certain experience for the user, he can increase the 

likelihood through applying the available knowledge about experience. User 

experience is shaped through the interaction of the user, the product and the use 

context. In order to be able to craft this experience, the designer should have a 

deep understanding of the users and the context in which the product will be 

used. The main motivation for the development of co-constructing stories tech-

nique is to help designers in obtaining a deep understanding of users and their 

current and anticipated use contexts. 

The development of the technique is motivated by the link between experi-

ences, memories and dreams, and is based on the assumption that users are bet-

ter prepared to judge whether novel design concepts will enable valuable expe-

riences in the future if they revive their past experiences first. 

Description of 

the Technology 

Co-constructing stories is a participatory design technique for early, forma-

tive concept evaluations to elicit in-depth user feedback and suggestions. To 

achieve so, the technique combines generative techniques and storytelling prin-

ciples into a practical procedure. 

The technique is developed for co-located user-designer dialogue. It consists 

of two phases: sensitization and elaboration. The sensitization phase aims to 

make participants think about their past experiences, so that in the elaboration 

phase they can better envision the future. The sensitization phase starts by a 

basic fictional story told by the designer introducing the context of interest and 

setting the stage for dialogue. After the story ends, the designer asks the user 

whether he recognizes the story, why or why not. He engages in a dialogue with 

the user, through non-directive questions, aiming to evoke relevant past experi-

ences. With these questions the designer encourages the user to supplement the 

basic story with real life contents. As a result of this dialogue, user stories re-

vealing past experiences are elicited that enrich the designer’s understanding of 

the current context of use. 

The second phase starts with designer’s fictional story that introduces the 

concept in an envisioned context. When the story ends the designer elicits posi-

tive and negative feedbacks about the concept by asking what the user liked and 

disliked in the story. Then, the designer asks the user to envision how the story 

would be like if the main character in the story were the user himself. The user 

is asked to sketch the situations he envisions, while he is thinking aloud. The 

designer facilitates this envisioning process with non-directive questions. With 

these questions, the designer encourages the user to supplement the basic story 

about the concept with contents representing anticipated future experiences, 

based on his needs, dreams and aspirations. As a result, the designer and user 

co-construct rich stories about the use of the concept in potential future use 



contexts. The whole session lasts about forty-five minutes and is video record-

ed. 

Considered UX 

Factors 

Past Experiences and their effect in the future product. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Conceptual Ideas 

Assessed Period 

of Experience 

Before Usage 

Collected Data Qualitative – Past Experiences, Dislikes and Opinions 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 691 

Paper Citation  

Name of the 

Technology 

Automated facial expressions analysis to infer player experiences 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis Computer vision techniques can provide to automatically infer gameplay ex-

perience metrics. 

Qualitative methods involve the collection and analysis of subjective data for 

games and this often includes direct observations, interviews and think-aloud 

protocols. These methods are most common amongst game practitioners and 

usually require formal playtest sessions in artificial play environments. Alt-

hough these methods have been shown to usually reflect accurate states, they 

have several shortcomings. Firstly, they might inhibit true play experiences, as 

the players might not be totally at ease when someone is watching or question-

ing them. Players might not be able to properly self-articulate their play experi-

ences concurrently during gameplay and might not even remember important 

details when post interviews are performed. Secondly, the sessions also often 

require a lot of time and resources to conduct and analyze. Hence there is a need 

for more efficient, accurate and versatile (ability to conduct in non-laboratory 

settings) ways to perform player experience analysis. 

Quantitative methods have the potential to represent true player experiences 

in the game and are able to continuously capture a more diverse body of infor-

mation. The first step in any facial expressions analysis system is 

to recognize facial expressions, and facial expression recognition is a fairly 

mature domain in computer vision with techniques that boast a high level of 

accuracy and robustness. 

Description of 

the Technology 

It is a supervised learning system that maps facial expression features to 

gameplay experience metrics. 

The implementation of the facial expression recognition is based on deform-

able model fitting. It is principled on the concept of learning independent image 

patches centered on landmarks on the face and has shown superior performance 

to holistic approaches. An important advantage of using this method is that it 

requires no training and no user intervention throughout the whole tracking, 

which is aligned with our goals of providing a non-intrusive method of data 

collection. This implementation represents the state-of-the-art in facial feature 

tracking which leads to the highest recognition rates in unconstrained video 

environments. 

For the duration of play for each player, the system will continuously detect 

the duration of each of the six basic expressions, namely anger, disgust, fear, 

happiness, sadness, surprise (with neutral as the baseline). The use of these six 

basic expressions, as opposed to the more detailed Facial Action Coding Sys-

tem (FACS) is a conscious decision due to the fact that FACS action unit recog-

nition being still an open problem. 

Considered UX 

Factors 

Player’s emotions. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Others (Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 



Collected Data Quantitative – Track of emotions through time 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 698 

Paper Citation  

Name of the 

Technology 

UX_Mate 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis FACS: An established and widely accepted coding system for facial expres-

sions in a number of different research contexts. It has been widely employed in 

vision based automatic analysis of human faces. 

Description of 

the Technology 

A modular system which tracks facial expressions of users, interprets them 

based on pre-set rules, and generates predictions about the occurrence of a tar-

get emotional state, which can be linked to interaction events. 

The UX_Mate is calibrated and then starts the facial motion tracking phase. 

The UX_Mate processes the information and generates reports containing the 

automatic assessment of UX. 

Considered UX 

Factors 

Emotions: confusion and frustration (in the reported study). Other emotions 

can be identified. 

Facial Movement: Specific measures regarding activated muscles. (e.g. Uper 

Lip Raise, Lower Lip Raise, Right/Left Eyebrow Deformation, others.) 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Generic 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative – Number of Identified Emotions per Task 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 699 

Paper Citation  

Name of the 

Technology 

Interview process based on the laddering technique 

Type of Tech-

nology 

Oral Reporting 

Theoretical Basis Urban public spaces are emerging prime locations for systems embedded in a 

city’s landscape. Media façades describes the idea of designing or modifying a 

building’s architecture to transform its surfaces into giant public screens. 

Lathering technique, in which evaluators keep asking the question why in or-

der to understand the reasons behind a user’s answer describing deatures of a 

software product. 

Description of 

the Technology 

The authors applied an investigative two-step interview process based on the 

laddering technique, deducing the fulfilled needs based on positive emotions. 

Users received a three minute introduction to the system and its features. 

Then the users are instructed to take a mental note for each occurrence of both 

negative and positive emotions. All participants are recorded on video during 

the actual task, for later analysis. Users are asked to interact with the building 

using the aforementioned spray-paint application for exactly five minutes. 

During the interview, each question started by directly referring to the mental 

notes, in which users remembered a positive or negative emotional aspect dur-

ing the interaction phase. Based on these mental notes, users are asked why they 

thought that a positive or negative aspect occurred. 

For example, one user stated that he enjoyed the freedom of picking, mixing, 

and applying any possible color to the building. Based on this statement, the 

evaluators continued to ask why he perceived this experience as positive. He 

stated further: “Because I can do it completely by myself and it does not happen 

automatically.” 

The authors recorded these statements and allocated them to a specific posi-

tive need, based on classifications of specific human needs in correlation with 

technology, as set out by Sheldon et al. In this case the allocated need was 

mapped to two needs: autonomy and competence. 

Considered UX 

Factors 

Emotions and reason for their occurrence. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Others (Applications for Façades) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Both – Instances of emotions (Quantitative) and reasons for their occurrence 

(Qualitative). 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 

 



 

Extraction Form 

Paper ID 706 

Paper Citation  

Name of the 

Technology 

User Experience Questionnaire (UEQ) 

Type of Tech-

nology 

Written Reporting 

Theoretical Basis To improve the attractiveness of internet sites it is necessary to understand 

the users' demands. For this, methods of usability engineering are applied. The 

degree of usability is assessed while the system is used and it is evaluated in 

regard to effectiveness, efficiency and satisfaction. 

It was recognized that improving the usability often is not enough. Today, in 

addition to usability the perception before, during and after the considered use is 

described as user experience. This includes users’ assumptions and expectations 

as well as their emotional bond to the product. The process of evaluating the 

user experience is intended to identify possible sources of misunderstandings 

and thereby allows optimizing the product for the user group. 

The adapted questionnaire was originally proposed by: 

Laugwitz, B., Held, T., Schrepp, M.: “Construction and Evaluation of a User 

Experience Questionnaire”. In Holzinger, A. (ed.), Lecture Notes in Comput-

er Science. Springer, Berlin, Heidelberg (2008), 63–76. 

Description of 

the Technology 

Users who participate in the questionnaire are asked to rank 26 bipolar items 

regarding their personal impressions of the portal on a seven-point scale. These 

26 items are assigned to 6 individual key areas: attractiveness, perspicuity, de-

pendability, efficiency, stimulation and novelty. The ranking of an item on the 

seven-point scale then is interpreted as a numerical value from -3 (most nega-

tive) to +3 (most positive) including 0 (neutral). From these values an average 

value for each of the 6 key areas (attractiveness, perspicuity, dependability, 

efficiency, stimulation and novelty) can be calculated – taking into account the 

grades for all 26 items from all participants. This helps to evaluate the overall 

impression expressed by the participants. 

For the analysis an Excel worksheet provided by the authors of [Laugwitz 

08] was used. The Excel worksheet provides a graphical visualization using a 

bar chart. By this the individual areas can be rated as positive, neutral or nega-

tive: 

Negative: values smaller than -1 

Neutral: values between -1 and +1 

Positive: values higher than +1 

Considered UX 

Factors 

attractiveness, perspicuity, dependability, efficiency, stimulation and novelty 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

After Usage 

Collected Data Quantitative – Scores of the scale for each attirbute 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 



 

Extraction Form 

Paper ID 712 

Paper Citation  

Name of the 

Technology 

Interviews and experience sampling techniques 

Type of Tech-

nology 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis Social networks are becoming part of our lives, as an increasing percentage 

of Internet users interact with them on a daily basis. The interaction with social 

networks is steadily moving beyond the typical desktop environment, with a 

significant number of users interacting with such services through their mobile 

devices. At the same time the wide availability of location sensing on smart-

phones and the increasing popularity of location based social services such as 

FourSquare, Gowalla and Google Latitude, are introducing a new trend in fus-

ing social networking with real-world sensing. 

The increasing availability of sensing technologies within our everyday envi-

ronment, along with the vision of augmented physical objects with embedded 

intelligence, are creating a fertile opportunity for the design of a new class of 

social sensing services. 

We envisage a scenario where static sensors, as well as sensing offered by 

individual mobile devices can enhance the experience offered by social net-

working services. Apart from the technical difficulties of designing such an 

integrated social sensing architecture, there are usability challenges and privacy 

concerns that arise when users live and interact within an environment where 

sensed information can be shared with other people. An important challenge in 

deploying such services is to strike a balance between the value that users are 

getting out of such service and the level of privacy that they are expected to 

relinquish. 

Description of 

the Technology 

The methodology is a mixture of methods in order to capture UX data and 

the perception of users regarding the social network: 

Bluetooth Indoor Localization: To monitor the location of the participants, a 

number of static Bluetooth devices were deployed as anchor points. 

Speech Recognition: Nokia 6210 phones were installed inside each room (as 

static sensors) to detect whether a conversation was taking place. The voice 

recognition is based on the Hidden Markov ToolKit (HTK) which can deliver 

over 90% accuracy in conversation detection. 

Sensors: A range of physical objects were augmented with sensors that could 

detect interactions with the users. Specifically, 21 Imote-2 sensor nodes were 

attached on the participants’ desks. The sensors were used to detect when users 

were spending time at their desk by detecting vibration patters using the 3-axis 

accelerometers. 

The interviews consisted of 31 questions, including 6 closed questions where 

participants were asked to give markings on a 7-point Liker scale. The interview 

questions covered the following subjects: (i) overall experience, (ii) perceived 

value, (iii) privacy concerns, (iv) social impact. Each interview lasted approxi-

mately 45 minutes. 

Considered UX 

Factors 

Behavior of Users and overall User Experience, Perceived Value, Privacy 

Concerns and Social Impact. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period During Usage – Long Term Usage 



of Experience 

Collected Data Qualitative – Users’ opinions 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 716 

Paper Citation  

Name of the 

Technology 

Psychophysiological measurements 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis There is a growing interest in applying psychophysiological (biometric) 

methods to the design of interfaces and digital experiences in general, so that 

their design can be adjusted to better align with the user experience of the tar-

geted audience. Biometric technology has already successfully been applied for 

different media purposes, such as the tuning of video games and the testing of 

efficacy in advertisement or strategies like pervasive marketing. 

Biometric Design for Casual Games (BD4CG) is a research project (support-

ed by the industry and the Dutch government) that aims to develop a biometric-

based methodology to specifically evaluate the experience of playing casual 

computer games. 

Description of 

the Technology 

Facial EMG (electromyography) is a sensitive and precise method to meas-

ure changes in the activation of facial muscles, which are very good indicators 

of emotional state. It uses small electrodes glued to the skin surface to record 

the electrical activity of the underlying muscle tissue. Facial EMG can be used 

to measure both positive and negative emotions: positive emotions are often 

gauged by the activity of the Zygomaticus Major (ZM, involved in laughing) 

and negative emotions are often gauged by the activity of the Corrugator Super-

cilii (CM, involved in frowning). 

Another dimension can be added by also measuring the skin response, which 

is widely considered more accurate for arousal. This was complemented by 

heart rate indices, also considered a successful measure for the evaluation of 

arousal. Therefore, we added a measure of heart rate by means of a reflective 

blood volume pressure sensor (BVP). 

Considered UX 

Factors 

Valence and Arousal 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative – Measures of Facial EMG and HR 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available Under a License 

 



 

Extraction Form 

Paper ID 719 

Paper Citation  

Name of the 

Technology 

AttrakDiff and Task Load 

Type of Tech-

nology 

Written Reporting 

 

Theoretical Basis Not described 

Description of 

the Technology 

AttrakDiff questionnaire shortened specifically for the current experiment. 

Two scales per AttrakDiff component were selected: complicated – simple; 

impractical – practical (pragmatic quality), unprofessional – professional; tacky 

– stylish (hedonic – identification), dull – captivating; ordinary – novel (hedonic 

stimulation), and unpleasant – pleasant; bad – good (attractiveness). The origi-

nal seven-point scale ranging from -3 to 3 was used. 

The participants also filled in the NASA TLX questionnaire for measuring 

task load using the original procedure for that method. Mental demand, physical 

demand, temporal demand, performance, effort, frustration were each evaluated 

on 21-point scales (1 = very low, 21 = very high, except for performance 1 = 

perfect, 21 = failure). 

Considered UX 

Factors 

Pragmatic Quality 

Hedonic Identification 

Hedonic Stimulation 

Attractiveness 

Task load 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Mobile Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

 

Assessed Period 

of Experience 

After Usage 

 

Collected Data Quantitative – Scale Scores 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 725 

Paper Citation  

Name of the 

Technology 

Activity Theory with Observations and Interviews 

Type of Tech-

nology 

Oral Reporting 

Observation/Monitoring 

Theoretical Basis Activity Theory is rooted in the work of Vygotsky(1978) and his student Le-

ontiev (1978). AT is an intricate framework that aims to understand individual 

human beings (i.e., subjects) and social systems they constitute through an anal-

ysis of the origin, structure and processes of their activities. Activity is defined 

as a unit of subject – object interaction with the object having the status of a 

motive that meets a certain need of the subject. 

AT was expanded to address systems of activity at the collective level. The 

activity system model has seven components: 

Subject: an individual engaging in an activity; 

Object: an objective or motive held by the subject for performing an activity; 

Tool: material or mental agency mediating the subject–object interaction; 

Rule: regulations of actions and interactions in an activity; 

Community: one or more people sharing the objective with the subject; 

Division of labor: how tasks, power and status are divided among cooperat-

ing members of the community; 

Outcome: an idea, a situational status, or a specific positive/negative emo-

tional response. 

Description of 

the Technology 

AT can bring a structure to analyze qualitative data of UX. The evaluation 

data were collected from a mixed-method approach. AT enables the grouping of 

data into basic units of analysis as activities. Each activity can be mapped using 

the AT elements, including subject (players), object (accomplishment of the 

tasks in the game), tool (the game), community (observers), rule (rules of the 

game), division of labour (role assumption) and outcome (e.g., positive/negative 

user experience). 

To collect the data, users were observed during their interaction with the 

game.  

Also, an interview was carried out to further identify trends in users. 

Considered UX 

Factors 

immersion can be defined as a sensation of being surrounded by a different 

form of reality that captures all of a player’s attention; 

challenge refers to the difference between the skill level required by a game 

activity and the player’s existing skill; 

tension refers to the emotional or physical threats resulting from the failure to 

respond appropriately; 

competence is the ability to perform a specific task or an action in the game 

successfully; 

flow is a notion to describe those moments when a player is completely and 

totally absorbed in a game activity; 

positive and negative affect are related to other personality states and traits, 

such as anxiety and happy. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Others (Learning Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage 

After Usage 

Collected Data Qualitative – Data explained with the AT model 



Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 749 

Paper Citation  

Name of the 

Technology 

Mouse Tracking 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis In recent years, focus has turned to whether mouse tracking could offer a 

scalable alternative to eye tracking for measuring usability of webpages, user 

attention and search relevance. Mouse tracking applications promise the ability 

to estimate the relevance of search results in the presence or absence of clicks 

for improving search relevance estimation, to study web usability design and to 

determine preferred reading regions that help in inferring which portions of long 

documents receive more user attention. Such applications illustrate the potential 

of mouse tracking, although to date most applications have focused on measur-

ing user attention in webpages that contain mainly text. 

Description of 

the Technology 

Mouse tracking consists of collecting mouse position at a sample of 50 Hz. 

Considered UX 

Factors 

1) not only can mouse tracks be used to measure user attention, but they can 

also be used to predict the overall experience of the user, such as whether the 

user is frustrated and is struggling to read; 

2) mouse tracking can reveal the focus of user attention on the page, includ-

ing how user attention changes due to distraction and with changes in page lay-

out; 3) mouse tracking can serve as a novel tool to evaluate ad content impact 

(and 

potentially effectiveness, where content retention is the goal) by providing 

information on the speed and intensity of content noticing, and offering insights 

into what forms of content layout draw more attention in the form of mouse 

dwells. 

Information 

Source 

Users 

 

Location Controlled environment 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage - Single Episode 

Collected Data Quantitative – Mouse Position over time 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 778 

Paper Citation  

Name of the 

Technology 

User eXperience Laddering with preschoolers 

Type of Tech-

nology 

Oral Reporting 

Theoretical Basis Laddering originates in consumer research and relies heavily on means-end 

theory as proposed by Gutman. Means-end theory states that people choose a 

product because it contains attributes (the means) that are instrumental to 

achieving the desired consequences and fulfilling values (the ends). In other 

words, users’ product choices and consumer behaviour are dependent on how 

they perceive certain product attributes as most likely to deliver certain desired 

consequences, which are seen as beneficial towards their individual values. The 

common generic means-end chain, therefore, consists of attributes (A), conse-

quences (C) and values (V). 

Attributes -> consequences -> values 

With consequences, one points to either positive consequences that a con-

sumer seeks from a product or negative consequences that a consumer avoids by 

using a product. Clearly, a consumer desires to derive benefits from product 

use. Therefore, the term ‘benefits’ is often used as a synonym for ‘consequenc-

es’. 

Concrete attributes are those graspable, directly perceivable aspects of a 

product, such as a colour, a certain material or size. Abstract attributes are those 

intangible features of a product, not directly perceivable characteristics, such as 

the styling or the level of convenience. 

Finally, at the value level, individuals no longer mention the product, but talk 

about the values, morals and norms they uphold, e.g. ‘because I think it is im-

portant to take care of others’ or ‘because it is important to safe the planet’ 

which are both extrinsic or instrumental values. These values still allow serving 

a purpose. Terminal values are values such as ‘happiness’ and ‘peace-of-mind’, 

which are intrinsically oriented. 

Description of 

the Technology 

The Laddering interview started by eliciting children’s preferred choice. The 

‘ranking’ questions were inspired by the This-or-That method that entails five 

questions that are tailored to preschooler language and cognitive capabilities to 

infer which prototype was preferred most. 

Each question began with ‘Show me which game…’ and was then competed 

with ‘… was most fun?’ ‘…you would like to receive as a gift?’, ‘…you found 

a little bit stupid?’, ‘…you would like to play again?’ and ‘…you would like to 

take home’. 

At the end, a control question was added to this list and prompted the child 

once more to identify his or her preferred choice upon the sentence: ‘I’m sorry, 

I have forgotten, can you show me once more which game you found most 

fun?’. 

Upon the identification of the preferred prototype, the facilitator started the 

Laddering interview by probing‘Why?’. Contrary to the typical Laddering ap-

proach as it is performed with adults, the authors kept the Laddering interviews 

short. If a child remained silent, repeated itself, or indicated in any other way 

that it was impossible for him/her to answer, the authors finished the interview. 

On average, the interview lasted 2 or 3 min. 

Considered UX 

Factors 

Concrete Attributes 

Abstract attributes 

Functional consequences 

Pyscho-social consequences 

Terminal Value (Conceptual) 

Information 

Source 

Users 



Location Controlled environment 

Type of As-

sessed Product 

Others (Games) 

Type of As-

sessed Artifact 

Design Models 

Assessed Period 

of Experience 

After Usage 

Collected Data Qualitative – Adjectives representing the attributes, consequences and values 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available For Free 

 



 

Extraction Form 

Paper ID 810 

Paper Citation  

Name of the 

Technology 

User Engagement Metrics 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis Immersive interactive technologies, which have their basis in environmental 

simulators and Cave automatic virtual environments (CAVEs), provide users 

with a vector for situational experience via a software-based environment. Since 

their inception, extensive research has been done to extend the functionality of 

CAVE Environments to other purposes, such as education, entertainment, and 

simulation. Advances in depth sensor cameras and natural gesture human inter-

faces provide a more lifelike alternative to outmoded object-based control sys-

tems for exploring virtual environments. 

Description of 

the Technology 

The authors indicate a set of measures for evaluating UX of Explorable Vis-

ual Environments. 

Considered UX 

Factors 

Engagement is measured according to the following three defined metrics: 

mood state, i.e., smile intensity lines of notes recorded, and specifically for 

the EVE system, the number of interactive gestures made normalized against 

the total number of interactive gestures possible for the presented lesson plan. 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Explorable Visual Environments) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative – Measures of the above factors 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Not Available 

 



 

Extraction Form 

Paper ID 000 

Paper Citation  

Name of the 

Technology 

Electromyography (EMG) and interaction data 

Type of Tech-

nology 

Observation/Monitoring 

 

Theoretical Basis The field of Affective Computing focuses on the other measurable phenome-

na which correlate with affect: psychophysiological measurements. These are 

physiological measurements such as heart rate, skin conductance, electroen-

cephalography, eye movement etc. which have been found to be correlated with 

psychological states. These have a number of advantages over self-reporting in 

a computing context. They can be measured in real time relatively unobtrusive-

ly, they are less affected by individual bias and social factors, and they are more 

easily quantifiable. 

Like other psychophysiological measurements, EMG is linked to a variety of 

affective states. Activation of the corrugator supercilii muscle is associated with 

exposure to negative stimuli, sadness, fear, anger, confusion, frustration, pain, 

and high cognitive load. All of these affective states are generally indicators of a 

‘poor user experience’. Although the muscle may still be activated consciously, 

and as part of a squinting response to protect the eyes from bright light, elec-

tromyography of the corrugator supercilii is, an unusually reliable detector of 

poor user experience. 

Description of 

the Technology 

The authors propose to collect a suitable dataset of psychophysiological data 

and user interaction data of users carrying out everyday tasks with websites. 

Facial electromyography and facial video were selected as psychophysiological 

data, and javascript events and screen capture were selected as interaction data. 

Considered UX 

Factors 

1) Facial Electromyography: Two streams of electromyographic data were 

produced, one from the electrodes placed over the Corrugator Supercilii (frown-

ing) muscle, one from those placed over the Zygomaticus Major (smiling) mus-

cle. 

2) Facial video: Two separate devices recorded facial video. Connected to 

the computer was a Logitech Pro 9000 webcam, which recorded low resolution 

facial video (320×240 pixels) through the BioTrace software, which keeps the 

video stream synchronised with the EMG stream. This video is low quality but 

is useful for identifying face scratching and other sources of artefacts in the 

EMG data. 

3) Interaction Events: Custom Javascript code running on the websites cap-

tured webpage interaction events and sent them, with a timestamp and the URL 

of the page on which the event occurred, to a server which stored them. A wide 

variety of javascript event types were captured, specifically: blur, focus, fo-

cusin, focusout, load, resize, scroll, unload, click, dblclick, mousedown, 

mouseup, mouseover, mouseout, mouseenter, mouseleave, change, select, sub-

mit, keydown, keypress, keyup, error and contextmenu. 

Information 

Source 

Users – Potential users from the product. 

Location Controlled environment 

Type of As-

sessed Product 

Web Application 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 

Collected Data Quantitative – Physiological Measures and events 

Supports Correc-

tion of Identified 

No 



Problems 

Availability Available Under a License 

 



 

Extraction Form 

Paper ID 009 

Paper Citation  

Name of the 

Technology 

Emotion Recognition for Exergames using Laban Movement Analysis 

Type of Tech-

nology 

Observation/Monitoring 

Theoretical Basis Laban Movement Analysis (LMA) is a theory for observing, describing, no-

tating and interpreting human motion. It was originally developed by dance 

artist and theorist Rudolf Laban in the early 20th century. The method focuses 

on the relationships between internal state, intention and attention and their 

effects on all human motions. One of the strong points of LMA is the ability to 

describe expressive content of movements, which makes it excellent for emo-

tion and behavior analysis. Many researchers have been trying to create a com-

putational form of LMA for motion analysis, reproducing expressive move-

ments in a robot that could be interpreted as emotions by a human observer. 

Theory divides LMA in four components. In this work the authors focus on 

the Effort component that deals with the expressiveness and describes the dy-

namic qualities of the movement and the inner attitude towards using energy. 

By selecting a set of suitable features from the trajectories described by hands, 

foot and head, the effort component can be used as one descriptor for expressive 

movements. 

Description of 

the Technology 

The motion data was collected using a PhaseSpace Impulse X2 motion track-

ing system with 8 cameras. A camera was also used to record all the sessions on 

video, in order to aid at a later stage the annotation of emotional states. The data 

annotation was done in a two-step process. First motion clips (of size no longer 

than 2 seconds) that potentially exhibit one of the 4 investigated emotions were 

extracted manually. Special care was given not to include frames at the begin-

ning and end of the clip that are not significantly expressive in order to reduce 

noise in the learning process. A total of 309 clips were extracted. In the second 

step, four different observers through a multiple-choice questionnaire annotated 

each of the extracted clips. 

Three types of tests can be performed: 

Test1: Annotate all non-concentrate clips as one category and test to see if 

Space factor can distinguish between concentrate and nonconcentrate clips. This 

can be used during automatic measurements of concentration on exergames in 

which acute cognitive benefits such as temporal improvements in concentration 

are being evaluated. 

Test2: Annotate all excitement and frustration clips as the one category and 

all meditation and concentration clips as another and attempt to see how well 

the Time factor can recognize between the two categories. This can be used in a 

scenario where the valence of the emotion state of the user is required to be 

measured. 

Test3: Attempt to recognize all four emotions against all others using a com-

bined feature set. 

Considered UX 

Factors 

Emotions: Meditation, Concentrate, Excitement and Frustration 

Information 

Source 

Users 

Location Controlled environment 

Type of As-

sessed Product 

Others (Games) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

During Usage – Single Episode 



Collected Data Quantitative – Body postures 

Supports Correc-

tion of Identified 

Problems 

No 

Availability Available Under a License 

 



 

Extraction Form 

Paper ID 013 

Paper Citation  

Name of the 

Technology 

Experiential user experience evaluation method 

Type of Tech-

nology 

Written Reporting  

Theoretical Basis SUXES is a method for gathering feedback from users of an interactive sys-

tem, and it is targeted especially for the evaluation of multimodal systems. Both 

expectations before the usage and experiences after the usage are gathered in 

SUXES, and thus it makes the comparison between user expectations and expe-

riences possible. The method was originally generated from SERVQUAL, a 

framework for service quality from the field of marketing. 

SUXES includes nine statements on properties of an application or modality: 

speed, pleasantness, clearness, error-free use, robustness, learning curve, natu-

ralness, usefulness, and future use. A statement can be structured, for example, 

as “Using the application is fast”. The users report both their expectations and 

experiences on exactly the same statements on a seven-step scale ranging from 

low to high, Here, the user reports the higher level the faster, e.g., he or she 

expects/experiences the application to be. In SUXES, the expectations are fur-

ther divided into an acceptable and desired level, meaning the users report two 

expectation values on each statement, between which the experienced level is 

usually situated. The acceptable expectation level refers to the lowest acceptable 

level of the system (or modality or property) for even using it, while the desired 

level means the highest level the respondent sees even possible. Before report-

ing the expectations the respondent is introduced to the system, but this is usual-

ly rather minimal and never includes the respondent using the system himself. 

Experience Pyramid is a theoretical framework for understanding the experi-

ential aspects of tourism products. The authors state that it is suited for use with 

entertainment, culture-based and design products. In particular, the Experience 

Pyramid is meant to help service providers differentiate and develop their prod-

ucts. It is a two-dimensional model that consists of six elements of experience 

and five levels of experience depth. The elements of experience are: individuali-

ty, authenticity, story, multi-sensory perception, contrast and interaction. Should 

all of these elements be present in all product stages from marketing all the way 

to post-marketing, the experience can ultimately lead to a personal change 

(highest level of experience depth). Although the lifecycle of our public display 

deployments is not this extensive, we felt that the structure and aims of the Ex-

perience Pyramid resonated well with the narrative nature of our systems. Thus, 

we chose the elements of experience to represent the “experientiality” in our 

evaluation method and left out the experience depth. 

Description of 

the Technology 

This experiential user experience evaluation method is meant for public, real-

world context. It relies heavily on participants’ voluntariness, i.e., providing any 

kind of feedback is strictly voluntary. 

The evaluation phases are listed below, followed by more detailed descrip-

tions and examples of possible contents of each phase. 

Before the usage 

1) Getting participants – passively or actively. 

2) Introducing the system and gathering user expectations. 

Usage 

3) Giving instructions, limitations and tasks for the user, and the actual usage 

of the application. 

During the usage 

4) Gathering of supportive, objective data. 

After the usage 

5) Gathering user experiences and background information, and interviewing 



the user. 

 

After the introduction, the participant is asked to fill in the expectations ques-

tionnaire. 

It is often necessary to gather some objective data on the usage of the appli-

cation to better understand the reasons behind certain user experiences. This can 

consist of observation data recorded by the researcher(s) or automatically 

logged data. This data can tell about the users’ behavior or reactions, and thus 

support and explain the findings of subjective data, but as the methods are ob-

jective, they alone cannot provide insights to user experiences. 

After using the system, the participant is asked to fill in the experiences ques-

tionnaire. It includes at least the same statements as were rated in the expecta-

tions questionnaire. However, the statements are now presented in past tense 

making them easier for the participants to conceptualize: e.g., the positive 

statement for measure interaction is “I controlled the application”. 

Considered UX 

Factors 

Individuality 

The application is unique – there are no similar systems elsewhere. 

Authenticity 

The application is genuine and credible. 

Story 

There is a story in the application, a “common thread”. 

Multi-sensory perception 

Using/experiencing the application is based on different senses. 

Contrast 

The application is something new and different from everyday life to me. 

Interaction 

I control the application. 

Speed 

Using the application is fast. 

Pleasantness 

Using the application is pleasant. 

Clearness 

Using the application is clear. 

Error-free use 

Using the application is error-free. 

Robustness 

The application functions error-free. 

Learning curve 

Using the application is easy to learn. 

Naturalness 

Using the application is natural. 

Usefulness 

The application is useful. 

Future use 

I would like to use the application in the future. 

Information 

Source 

Users 

Location Field 

Type of As-

sessed Product 

Others (Public Display Applications) 

Type of As-

sessed Artifact 

Functional Prototypes or Finished Application 

Assessed Period 

of Experience 

Before Usage 

After Usage 

Collected Data Quantitative 

Supports Correc-

tion of Identified 

No 



Problems 

Availability Available For Free 

 

 


