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ABSTRACT

A SAMPLING METHODOLOGY FOR USABILITY TESTING OF CONSUMER
PRODUCTS CONSIDERING INDIVIDUAL DIFFERENCES

Berkman, Ali Emre
Ph.D., Department of Industrial Design
Supervisor : Assoc. Prof. Dr. Cigdem Erbug

June 2010, 388 pages

Aim of the study was to discuss and identify individual differences that influence
the user performance during usability tests of consumer products that are known
to prevent researchers to conduct systematic studies. The rationale behind the
study was developing a tool for sampling in order to handle experiential factors as
a variable rather than a source of error. The study made it possible to define and
elaborate on constructs general interaction expertise (GIE) and general interaction
self efficacy (GISE), and to devise a measurement scheme based on performance
observation and attitude measurement. Both perspectives were evaluated with
preliminary validity studies and it was possible to provide evidence on predictive
validity of the tool developed. Furthermore, opportunities of utilizing the results

in design and qualitative research settings were also explored.

Keywords: Usability testing, consumer products, general interaction expertise,
general interaction self-efficacy
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URUN KULLANILABILIRLiIGi TESTLERINDE BiREYSEL FARKLILIKLARA
DAYALI BiR ORNEKLEMLEME YONTEMI

Berkman, Ali Emre
Doktora, Endistri Uriinleri Tasarim Bolimii
Tez Yoneticisi : Dogent Dr. Cigdem Erbug

Haziran 2010, 388 sayfa

Gahsma kullanilabilirlik testinde kullanici performansini etkileyerek yapilandiriimig
arastirmalarin gerceklestirilmesini onleyen faktorlerin ~ tanimlanmasini
amagclamaktadir. Temel amag, bireysel farkliliklara dayah érneklem olusturmak
icin deneyim diizeyini bir hata kaynagi olmaktan gikararak bir degisken olarak ele
alinmasini saglayacak bir arag gelistirmektir. Calisma sonucunda genel etkilesim
ekspertizi ve genel etkilesim 6z yeterligi kavramlari tanimlanmis, performans
gozlemine ve tutum Olgiimine dayal bir ¢oklu oOlgim yontemi gelistirilmistir.
Geligtirilen yontem kullanilabilirlik testleriyle beraber uygulanarak tahmin
gecerligine iliskin kanitlara ulasiimistir. Calismada elde edilen bulgular, 6lgme
perspektifinin 6tesinde, tasarim ve niteliksel arastirma alanlari bakimindan da ele

alinarak uygulama firsatlari arastiriimistir.

Anahtar Kelimeler: Kullanilabilirlik testi, tiketici Grlinleri, genel etkilesim ekspertizi,
genel etkilesim 0z yeterligi
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CHAPTER 1

1. INTRODUCTION

1.1. Rise of computer technology

After the developments in computer technology during 1970s and its rapid
diffusion to various levels of society in the following years, the discipline of
ergonomics, having gathered a vast body of knowledge in physical aspects of
measurement and design in the past, had to rearrange itself according to the new
circumstances. Helander (1997) states that the major shift of focus was from
‘biological sciences’ to mental issues, and owing to the extent of utilization of
technology, to non-work activities as well. According to (Carroll, 2003), initial
impetus for HCl was felt when linear design process adopted by software
engineering, termed as waterfall development method, proved to be unsuccessful
allocating ‘software human factors’ at the end of the process and software
engineering found itself in the middle of a crisis. Although, ergonomics of
programmer users was studied between 1960 and 1970, the problems of end-
users was started to be recognized during 1970s (Smith, 1997). The most

challenging issue faced with was the fact that the end-user audience of computer



technologies was gradually being broadened. This process is schematized by

Shackel & Richardson (1991) in four successive stages (see Table 1-1).

Table 1-1 Broadening audience of computer technologies

Computertype  Period Users Problems
Research o e Reliability

. 1950s Scientists .
machines e All the programming

is done by users

Mainframes 1960s - Data-processing e Users of the output

1970s professionals grow

. e Users still do
Engineers and other

Minicomputers  1970s j programming
professionals e Usability becomes a
problem
Microcomputers 1980s Almost anyone e Usability is the major
problem

Note. Adapted from Human Factors for Informatics Usability by (Shackel &
Richardson, 1991)

The increase of usability problems can be explained by the fact that the
comparability between designer and users in terms of computer expertise,
formerly avoiding serious problems to be encountered, was seriously disturbed

after non-experts entered the scene.



The literature of ergonomics, indifferent to this upcoming issue at first, soon

anticipated this prospective area with a rapid growth of interest (Meister, 1995).

According to Adler and Winograd (1992), although ergonomics was traditionally
familiar to the issues of design of human — machine interface, the old approach
had certain drawbacks as far the new problem domain is concerned. First, they
argue that conventional models focused on lower levels of cognition such as
sensation and perception, whereas new interaction required an understanding of
complex functions. As a second argument, they emphasize the fact that modeling
user as a system component was a narrow depiction, which makes it hard to grasp
their active role. Thirdly, ergonomics was usually given a role of error reduction,
where at a later stage of a development process the experts were asked to modify
a given system in order to keep it within the limits and capabilities of users.
Finally, the expert-centered evaluation methods that proved to be successful as far
as physical capacities and low order cognitive facilities are taxed have lost their

power within the hard-to-predict cases of complex interaction.

1.1.1. Diffusion of digital technologies

With the diffusion of digital technologies, problems that have been witnessed in
the domain of personal computers (Shackel & Richardson, 1991) began to be
observed in the use of once-humble products (Thimbleby, 1991). Together with
this, conventional paradigm of consumer ergonomics was no more sufficient to

embrace all the dimensions of user — product relationship.

Relatively complex cognitive processes that were in charge necessitated adoption

of methods that traditionally belong to the domain of HCI. In a survey carried out



in 1996, including 25 federated societies of IEA, ‘usability of consumer products’
was ranked as the third most important emerging area in ergonomics, leaving
‘human computer interface’ behind (Helander, 1997). Since 1990s, it is no more
uncommon to come across with cases that consumer product are evaluated using
techniques pertaining to HCI (e.g., Connell, Blanford, & Green, 2004; Garmer et al.,
2002; Lauretta & Deffner, 1996).

Being a fundamental technique in HCI, usability testing is one of the most
frequently applied techniques in both design and evaluation. As the observation
of participant behavior forms the backbone of the technique, it is empirical and
somewhat objective in character. Given this, usability testing is one of the most
frequently resorted techniques when a systematic approach is required for

eliminating evaluator biases as much as possible (Potosnak, 1988).

In the case of consumer products, while applying HCI-specific methods, adherence
to conventions valid for HCI in a ‘verbatim’ fashion may cause incompatibilities.
HCI theories and practice, ‘user’ is traditionally conceptualized as a professional,
using a tool for sustaining her/his activity within the work domain. Therefore, the

user profile exhibits a relatively homogenous profile.

Given these, for professional products, it is usually possible to determine the
characteristics of target users and ‘choose’ the ones that represent the actual
population as participants, with the help of observable attributes such as job

experience, education, age etc.

In the case of consumer products, working on homogeneous ‘subsets’ is not
plausible most of the time, given the fact that such products are usually intended
for a larger portion of the population. Since anybody can be within the target

profile, individual differences start to play an important role.



Diversity to be accommodated is quite large and many user characteristics,
especially experiential ones, should be considered in order to ensure that design
characteristics of the product being tested are reflected to results rather than

individual differences. In the following chapters this will be discussed thoroughly.

1.2. Aim of the study

Aim of the study is to develop a framework to accommodate individual differences
in usability tests and other user-centered design techniques in the case of

consumer products, so that results are not affected by individual differences.
In order to accomplish this aim the following questions should be answered:
e What is the mainstream approach to sampling in usability studies?

e What are the individual differences that may affect usability test results?

Do experiential factors play a significant role?

e How should experiential factors be approached so that they no more

obscure link between design characteristics and usability performance?

e How can experiential factors be approached within a measurement

perspective?
o What may the manifestations of expertise be with digital products?
e How can this framework be utilized for evaluating design alternatives?

e How can this framework be utilized in qualitative research?



1.3. Structure of the thesis

In Chapter 2, the problem definition presented here will be discussed in detail by
highlighting the problems with current approach to sampling and treatment of

experiential variables as independent variables.

In Chapter 3, a construct definition and a model where experiential factors are

defined with regards to what is acquired or retained will be discussed.

In Chapter 4, the prototypic tools developed to assess General Interaction
Expertise, based on observation of the actual performance will be presented with

relevant theory and empirical findings.

In Chapter 5, another assessment tool developed in order to assess another
manifestation of GIE, namely General Interaction Self Efficacy will be discussed.

Theoretical background and the development process will be presented in detail.

In Chapter 6, the findings of the empirical studies will be discussed in detail.
Together with the nomothetic approach maintained throughout the study, other

opportunities will be explored.

In the conclusion chapter the main outcomes and shortcomings will be discussed.
The partial models utilized throughout the study will be presented as an integrated
model, and finally future studies and opportunities for future work will be

explored.



CHAPTER 2

2. DESIGN, USABILITY TESTING AND INDIVIDUAL DIFFERENCES

2.1. The link between design characteristics and usability

The rationale behind conducting a usability test is to measure (Nielsen, 1993) the
high-level construct defined as ‘usability’ of a system, regardless of the
organizational context in which it is conducted (Gray and Salzman, 1998).
Therefore, as any other measurement instrument would claim to do, a usability

test should be intended for its effectiveness to measure the targeted construct.

Regardless of the motivation behind testing a product, the aim is always to assess
to what extent design is appropriate or the design decisions that may render a
product inappropriate. In formative tests, products are tested during the
development process in order to determine potential sources of usability problems
and to generate design improvements so that the design is altered. Even in
summative tests, products are tested so that designs may be assessed on their
own or within a group of alternative/competing designs with regards to how

usable they are. In each case the effect of design solutions on participants’



performance is being investigated, with the basic presumption that there is a
causal relationship between them. In other words, when a product causes
usability problems it is usually suggested that design has certain defects. The
phenomenon pointed out by Norman (1988) that usability problems are mostly
caused by the frequently coined “gap between designer and user” reflects a similar

approach.

Therefore, it is not too much to suggest that the main motivation behind studying
usability is to investigate the characteristics of the causal relationship between

design and usability of a product.

In this regard, when a product does not seem to perform well in a usability test the
cause of the misfit is expected to be design. All the other factors that may be in

charge are regarded as nuisance variables and are tried to be eliminated.

The major disadvantage and the most powerful trait of the methodology of lab
testing is regarded to be the reduction of real-life factors and isolating interaction
in a controlled environment. The following lines by Woodworth that highlight why
controlled conditions are crucial in inferential work opened up new opportunities

in experimental research, and are worth quoting in full.

An experimenter is said to control the conditions in which an event occurs. He
[sic] has several advantages over an observer who simply follows the course of
events without exercising any control.

1. The experimenter makes the events happen at a certain time and place and so is
fully prepared to make an accurate observation.

2. Controlled conditions being known conditions, the experimenter can set up his
experiment and repeat the observation; and, what is very important in view of



social nature of scientific investigation, he can report his conditions so that
another experimenter can duplicate them and check the data.

3. The experimenter can systematically vary the conditions and note the
concomitant variation in the results. If he follows the old standard “rule of one
variable” he holds all the conditions constant except for one factor which is his
“experimental factor” or his “independent variable.” The observed effect is the
“dependent variable” which is in a psychological experiment is some
characteristic of behavior or reported experience. In an experiment on the
effect of noise on mental work, noise is the independent variable controlled by
the experimenter, and the dependent variable may be speed or accuracy of work
or the subject’s report of his feelings [...] With careful planning two or three
independent variables can sometimes be handled in a single experiment [...]
Whether one or more independent variables are used, it remains essential that
all other conditions be constant. Otherwise you cannot connect the effect
observed with any definitive cause.

(Woodworth, 1939; pp. 2-3)

Although such a methodological parsimony may not be required in the case of
usability tests, the fact that one “cannot connect the effect observed with any
definitive cause” if there are too many unknowns in the scene is a valid question
directed towards usability tests of all sorts. In order to conduct analyses and draw
valid conclusions, variables of concern should be somehow measured, even if the

study is a non-experimental one (Spector, 1993).

According to the classical test theory, a measurement may not be freed of all its
flaws and any act of measurement is subject to contamination, in terms of

Spearman’s true score model (1907; ctd. in. Spector, 1993).

X=t+e (1)



Where, X is the observed value, t is the true score, and e is the error component.

With an expansion of the error component, the conceptual formula can be stated

as follows:

X=t+(e +e) (2)

Where, e, is the random error, and es stands for the systematic error. Whether a
guantitative or a qualitative approach is adopted, the methodological challenge is
to eliminate e, and to reduce e, by keeping with principles of good design and
conduct, so that error component does not introduce a systematic bias, as far as

the observed score is concerned (Cooper, 1998; Crocker & Algina, 1986).

In the case of usability tests many types of e may affect what was observed,
despite the true fit between the design and the participant. A study that discusses
the systematical error components in the case of usability testing was not located

in the literature.
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Figure 2-1 Possible factors that affect user performance in usability test

Testing technique and procedure may include mainly consistency problems, where
every participant does not come across the same experience. For example,
inconsistency in answering help requests and inadvertent questions directed to
participants during a scenario may affect actual performance or the subject’s
feelings and ways of reporting them. Furthermore, the bugs and technical
breakdowns witnessed during a test may also alter the results, so that some
sessions may be lost entirely. Even a single hard-to-complete scenario skipped

may alter the impressions about the product being tested and may affect a post-
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test satisfaction questionnaire to a great extent. Main texts on practical aspects of
usability testing coves many of these as guidelines for testing (e.g see Nielsen,

1992; Dumas and Redish, 1993; and others)

Such errors may latently cause defying effects on test results and if are
systematical in nature may ultimately alter the conclusions drawn. For example,
suppose that a group of products are being tested and parallel sessions are
necessary for methodological reasons or pure logistics. The style of administration
exhibited by test administrators may deeply affect what was experienced and what
was felt by the participants. Even, the gender and age of the administrator may
induce a serious bias and a certain profile of participants may feel less anxious and
more motivated during the test. Although such sources of error may cause serious
problems, strictly followed procedures, technical competence, administrator
training and consistency in administration may alleviate problems. Furthermore, it

is possible to recognize such errors during the analysis phase.

Obscure sources of systematic error may not be recognized or located with such
ease. Some types of individual differences among the participants may not be
observed directly and may seriously obscure the causal link between design and
usability. Observable or latent there are many types of individual differences that

were treated as confounding variables in usability related studies.

2.2. Individual Differences and Usability

The branch of psychology studying differences among individuals is named as
differential psychology. It is almost impossible to find a single aspect considering

human beings where differences among individuals are so insignificant that they

12



are easily neglected for the sake of parsimony (Carroll, 2003). Any user activity
within an artificial system can be testified, without hesitation, to exhibit influences

of individual differences in both quantitative and qualitative senses.

According to Cooper (1998) among the numerous merits of studying individual

differences, four main reasons can be listed.

1. Itis achallenging and intriguing issue of its own right.

2. Measurements of certain differences provide variables, thus increasing
inferential accuracy and power of research.

3. Recognition of differences is useful and sometimes crucial in many practices—
e.g. personnel selection, assessment of training, etc.

4. Individual differences can be investigated to predict behavior prior to

performance.

Among the points listed above; 2 and 4 seem to overlap with the aims of this

project.

2.3. Diversity of performance due to individual differences

Early studies that explored how HCI can benefit from differential psychology are
reviewed and discussed in depth in an article by Egan (1988). Most of the early
studies seem to concentrate on how general guidelines can be developed with an
aim of accommodating individual differences in the design of systems for various
tasks. The majority of research effort was to determine whether certain traits of

individuals affect performance in common tasks carried out with computers such

13



as information retrieval, text editing, accounting, and programming (e.g. Benbasat,
Dexter and Masulis, 1981; Egan, Bowers and Gomez, 1982; Gomez et al., 1983;
Vincente, Hayes and Willigies, 1987; Evans and Simkin, 1989; Nilsen et al., 1993). It
should be noted that although such tasks were mostly carried out by a relatively
homogenous user population, the ratio of best performance to the worst
performance was found to be much higher than the typical ratios observed in
conventional occupational settings. In order to grasp the significance of individual
differences and the extent of diversity due to individual differences in observed

measures of performance, Egan’s seminal work (1988) is worth a concise review.

In his introductory lines, Egan states that there are three good reasons to
approach to the issue of individual differences with a prescriptive approach rather
than a descriptive one. First, he argues that it is common to observe performance
differences as large as 20:1 for a particular task. What is surprising is that the
differences can be explained by the diversity of users, regardless of the specific
designs of the systems or training procedures. Egan identifies the number of errors
made and time elapsed while recovering from errors as two main sources of
performance differences in editing tasks. In accordance with this, he argues that
tasks which do not tax cognitive resources or that are dominated by motor skills
yield less difference in performance. Second, Egan states that as computer
systems proliferate and are used by nonprofessional users as well, certain
individuals will not be able to use such systems effectively, which may hinder
success in the market. Lastly, it is argued that since these performance differences
are not random they can be predicted and their causes can be identified for
guiding better designs immune to individual differences (see Egan, 1988, p. 565 for

a representation of the ideal system).
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By reviewing a multitude of studies Egan concludes that causes of such variations
in performance seem to be dominated by variables such as “experience, certain
‘technical’ aptitudes, age, and domain specific skills”(p. 552). Experience’ was
found to be usually the best predictor of performance if a group of users with
varying levels of experiences are considered. However, it should be noted that the
definition of experience adopted in these studies was quite problematical
regarding how this attribute was represented (see Footnote 2, later to be
discussed in this paper). Technical aptitudes that yield significant correlations with
performance were identified as spatial abilities, reasoning and certain other
aptitudes such as science / mathematics achievement. Age emerged to be a
powerful predictor of learning performance if experience was controlled. In the
case of text editing, after a brief period of learning, correlation between age and
performance was observed to attenuate. Domain specific skills acquired with
conventional tools were usually observed to hinder the performance with
computerized tasks, since negative transfers were likely to occur and were more
powerful as a domain specific skill become imbedded—i.e. as automatic
processing is fully developed. Egan concluded that “domain specific knowledge
begins to predict performance only after users have acquired some experience
with the computer interface” (p. 557), in other words, after a certain level of

computer literacy is acquired.

In a later study, by Dillon and Watson (1996), “over a century of work in
differential and experimental psychology” (p. 631) was reviewed with an aim of

enhancing user analyses typically carried out in HCI studies. The survey was

! Experience is usually conceived as pieces of information that consists of years-of-experience type
data regarding a general or specific application domain—e.g. no experience, two years of
experience, more than three years of experience, etc. The problems of such a definition will be later
discussed in this article.
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concluded with an inspiring discussion on ways in which the knowledge and
research methods of differential psychology can be suitably added to the toolbox
of HCI analyst. The relevant issues to be highlighted can be summarized as

follows.

First, after years of research in psychometrics it was possible to identify a number
of basic abilities; though, there are ongoing discussions about the relationships
and the exact structure of high-order abilities (Cooper, 1998). Regardless of these
meta-discussions, these basic abilities proved to be pragmatically useful in
predicting performance regarding specific tasks. Second, design and analysis of
systems can be improved with the knowledge accumulated. Such an improvement
may open up the possibilities to generalize findings and to develop a data-driven
user taxonomy, rather than pure arm-chair speculation. Third, certain individual
differences such as reasoning and visual abilities can be associated with certain

design characteristics of interfaces.

2.4. Current approach to sampling in usability tests

The literature of individual differences concerning usability seems to be restricted
to professional and non-professional software domain. Studies that discuss
individual differences in regards to consumer products with embedded software
are rather scanty. The fact that individual differences regarding consumer
products are much more significant in terms of all types of usability studies may be
attributed to two main reasons. First, as interaction styles that could be exploited
are increasing, designers started to assume more experience and ability on the

user’s side (Chen, Czerwinski and Macredie, 2000). Second, defining a clear-cut
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user population is quite difficult. In reality, ‘every person in the world’ can be a
potential user for, say a cellular phone, produced by a multi-national company.
Categories such as age, gender, education level or socio-economic status are far
from having discriminatory power if compared to the attributes that directly
influence performance (see Dunnette, 1976 for a full discussion), although some of
such ‘generic’ categories may have a correlation with performance in some cases.
Thus, a quite heterogeneous user population is confronted with, when one needs

to conduct usability studies in the field of consumer products.

Causes and consequences of the heterogeneity of user population in the case of

consumer products may best be illustrated with a speculative example:

Suppose that during the development process of an innovative cellular phone, the
manufacturer wants to see whether users will easily adapt to the innovative
interface. Furthermore, the manufacturer wants to compare the performance of
this innovative design with its competitors and needs to verify that basic functions
can be easily used by all users. Although, usability testing would be the right
choice to fulfill those needs, results of the test would not be able to vyield

unambiguous results.

Firstly, the possibility that variance observed in user performance may be
explained by individual differences causes methodological problems, and is hard to
neglect especially in the case of consumer products. Some participants may not be
able to complete even a single task successfully; interpretation of this result would
really be trivial. Was it the interface’s design that caused too much problem for the
participants? Was it the participants’ lack of experience with such innovative

modes of interaction?
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Secondly, when the task is to compare the design with its competitors a
methodological problem with ‘experiment design’ arises. Suppose that interface
(A) is decided to be compared with three other products (B, C and D). It is evident
that a single test where each participant experiences all the interfaces is not
possible, since such a test session would take too much time and it would be
difficult to isolate and eliminate the effects of positive — negative transfer among
interfaces. Therefore, one would look for experiment designs with more than one
group. For example, there may be three groups where each competitor is
compared with interface A, so that each participant uses only two interfaces
instead of 4. In such a design, participants in each group should be comparable

with regards to individual differences that may directly influence the test results.

Thirdly, the manufacturer in the example above would never know whether the
sample was representative enough to infer that ‘basic functions can be easily used

by all users’, regardless of the level of success observed in the tests.

The primary aim of any usability test should be to observe the effect of interface
design on user performance, and eliminate all other interfering factors. Individual
differences should be regarded as the most important factor to be eliminated or
controlled since early studies show that huge variability in performance can be
explained by individual differences among users, regardless of design or other
factors (Egan, 1988). Experiential factors, among other individual differences, are
known to have a significant effect on performance (e.g. Nielsen, 1993; Dumas and

Redish, 1993).

Despite the famous phrase reminding participants that what is tested is the
interface not their abilities, it is usually the participant’s familiarity with digital

interfaces that is being reflected in results.
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2.5. When does heterogeneity really cause problems?

Although, the fact that experiential factors have a considerable effect on results
indicates that a methodological flaw is present, this is not a criticism brought to
the methodology of usability in general. Most of the time usability tests are
conducted to uncover major problems and to have a rough idea about the fit
between user and the system. It may be assumed that whether a test would be
carried out in ‘discount usability situations’ (Nielsen, 1993) or for strict, inferential
purposes (Potosnak, 1988) may determine how meticulously should external

factors be controlled.

19



performance
evaluation
A

Quadrant | Quadrant |

inference <« » approximation

Quadrant Il Quadrant IV

\ 4
making
design decisions

Figure 2-2 Types of usability tests with regards to aim of the test and

methodological approach

Regardless of the nature of research and the motivations behind (see Figure 2-2)
representative sampling and heterogeneity of user population are issues to be
keen on for obtaining plausible results, unless the only function of observations is
to inspire usability experts who rely heavily on their expertise for anticipating
usability flaws. However, it should be noted that when a valid inference is to be
made with the results of a usability study, control over factors pertaining to

sampling that may affect test results becomes even more vital.
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Although the main discussions in sampling literature concentrate on the
discussions on sufficient sample size to discover the majority of usability problems
(see Caulton, 2001 for a review), the probability of experiencing usability problems
in a user test seems to be related with experiential factors. Therefore, all types of
homogeneity assumptions, regarding age, gender, occupation, experience may
prove to be inaccurate. If this is the case, then, even diversity and significance of
the problems observed in a discount situation may not be plausible unless the
sample is checked for serious biases in terms of expertise levels of the participants
involved. With a small sample size even some of the most serious problems may
not be encountered by the participants if the sample is heavily skewed in terms of

experiential factors.

In the following section the problem of representative sampling in usability

research will be discussed.

2.6. Problem of representative sampling in usability research

Usability studies that are characterized by user involvement are mostly non-
experimental, that is, observational in nature (Nielsen, 1993), and are carried out
for formative or summative purposes. Generally speaking, the primary aim is to
diagnose usability problems in the former and to ‘measure’ performance in the
latter. Regardless of the nature of research and the motivations behind,
representative sampling is an issue to be keen on for obtaining plausible results,
unless the only function of observations is to inspire usability experts who rely
heavily on their expertise for anticipating usability flaws. For summative studies,
representative sampling is even more vital since observations are supposed to lead

to absolute statements about the usability of the system being investigated.
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Although, the need for representative sampling finds support in literature,
suggestions about factors to be considered are divergent. Furthermore, methods

and techniques for obtaining a representative sample are not concretely put.

Nielsen states that “sample should be as representative as possible of the
intended users of the system” (1993, p. 175). In order to achieve this, for the
systems with large intended populations, anyone can be a participant; but age
should be considered if old users are targeted and gender was found out to be
significant in some cases. He further adds that novice — expert dichotomy was
useful as a main distinction based on experience and in many cases both groups
should be involved. He establishes the dimensions of user experience as computer
experience, experience with the particular system, and domain knowledge.
Finally, he adds that some “less immediately obvious” factors such as basic abilities
were known to play a role. Chapanis lists the “human characteristics that are
important” (1991, p. 375) as sensory capacities, motor abilities, intellectual
capacities, learned cognitive skills, experience, personality, attitudes and
motivation. Dumas and Redish (1993) suggest that “[d]eveloping a good profile of
users should be a joint effort of the marketing department, usability specialists,
and product designers” (p. 120) and if, for example, a system’s target is “mid-to
large-size corporations...we will want to look for people who work in mid-to large-
size corporations” (p. 121). They further add that experience and motivation are
two important factors to explain differences among people, and propose a similar
construct of experience with Nielsen (1993). The experiential factors to be
considered are listed as: work experience, general computer experience, specific
computer experience, experience with the particular product, and experience with

similar products (p. 122).
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Some of the approaches that are common in the studies reviewed above may be
challenged in order to arrive at an alternative way of looking at the issue of

representative sampling.

2.7. Alternative approach to the issue of representative sampling

First of all, a common attitude is exhibited in the sense that how experience is
considered as an important factor and how it is defined. Experience is usually, if
not always, defined as quantity, frequency and duration of participation to a task,
interaction with a class of applications, a specific application, or computers in
general. Such a construct is valuable and has practical appeal to present the
multidimensionality of experiential differences. Moreover, such information is
readily available and may be very helpful in discount situations. Nevertheless, it is
better to treat such information to draw a coarse distinction between user groups.
The problem of defining experience in such terms arises when experience is
treated as a predictor of performance, as a confounding variable, or as a substitute
for a variable representing the transformations occurred during learning process.
Two users who have been using cellular phones for five years cannot be assumed
to have the same level of expertise in using cellular phones. People certainly differ
even after they attend a formal learning process; to the extent of knowledge and
skills they acquired (Ackerman and Humphreys, 1990), which is actually one of the
motives behind the study of individual differences. If such an approach to
experience could be sufficiently valid, then no examinations would be necessary

for monitoring people who attend educational programs.
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Secondly, conventional approach to representative sampling does not overlap with
the notion of individual differences in the way that is tried to be represented here.
As far as the professional practice of usability research is considered, the measures
of user performance do not satisfy the aims of the projects most of the time.
Therefore, together with this basic area of interest, other aspects such as user
satisfaction and usefulness are successfully integrated to concept of usability.
With such an attitude, it is certainly good practice to have a sample of participants
that matches the targeted consumer profile. However, if the research is focused
especially on the objective measures of user performance, then representation of
the consumer profile by a sampling scheme based on socioeconomics and

demographics loses its vitality and plausibility.

A better conceptual position for identifying the attributes that directly influence
performance should be looked for in order to ensure validity, even in commercial
projects where the researcher is only interested in observing user performance.
The concept of expertise rather than experience seems to be a proper starting-
point for this purpose, given the fact that it emphasizes the acquisitions of
individuals but not what is experienced. Expertise may briefly be defined as
“aspects of skill and general (background) knowledge that has been acquired...”

(Freudenthal, 2001, p. 23).

In the next chapter an approach based on expertise as defined here will tried to be

constructed.
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CHAPTER 3

3. GENERAL INTERACTION EXPERTISE

3.1. Definition of General Interaction Expertise

In a usability test, most of the time, if not always, participants experience a novel
situation. In other words, either a new interface is being tested or participants are
asked for completing novel tasks with a familiar interface. It is observed that
participants try to grasp designer’s model by navigating within interface and trying
to complete the tasks assigned to them. Some participants may predict the model
with quite ease before a thorough experience; while others may never form a
working model of the system that conforms with the actual model and keep

experiencing problems.

Therefore, in essence, in usability tests participants are asked to adapt to a novel
interaction situation. As it is thoroughly discussed in Chapter 2, it is argued that a

test participant’s expertise level acquired by experiencing a diversity of interfaces
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is one of the most determining factors that affect how s/he copes with this novel
situation. Term suggested for this construct is General Interaction Expertise (GIE)

(Berkman & Erbug, 2005), and may be briefly defined as:

General Interaction Expertise (GIE) is a general proficiency acquired by experiencing
several interfaces, that helps users to cope with novel interaction situations.

3.2. Triadic model

In this study, the model suggested in Figure 3-1 will be utilized for comprehending
the relationship between what is experienced (experience) and manifestations of

what is retained (GIE)— i.e. expressions of permanent cognitive changes, as actual

performance and self-efficacy belief.
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Figure 3-1 Triadic model of experience and components of expertise

This triadic model is in line with Bandura’s social learning theory (1986). Before
going into detailed discussion of the reciprocal relationships among the

components of this model, the concept of self-efficacy should be briefly discussed.

The concept of ‘self-efficacy’ proposed by Bandura (1986) is frequently utilized to
measure and even predict performance. According to Bandura, individuals possess
a self system that enables them to influence their cognitive processes and actions.
Therefore, “what people know, the skills they possess, or what they have
previously accomplished are not always good predictors of subsequent
attainments because the beliefs they hold about their capabilities powerfully

influence the ways in which they will behave” (Pajares, 1997). In line with this
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view, researchers developed many scales that targeted ‘computer self-efficacy’
(e.g. Murphy, Coover and Owen, 1989; Compeau and Higgins, 1995; Quade, 2003;
Barbeite and Weiss, 2004; Torkzadeh and VanDyke, 2001).

Suggested as ‘more than just a mere reflection of performance’, the concept of
‘self-efficacy’ was considered as a framework for defining the construct that will

form the backbone of the scale under development.

3.3. Self-efficacy’

3.3.1. Definition

While discussing what is excluded and what is included to the term ‘self-efficacy’
Bandura asserts that self-efficacy is more than the possession of the required
underlying skills for completing a particular task (1986). He maintains that
“competent functioning requires both skills and self-beliefs of efficacy to use them
effectively” (p.391). Therefore, self-efficacy is proposed as a generative entity that
makes it possible to use skills, yielding a desired outcome, within various contexts.
In this regard the concept is markedly different from outcome expectancies and
can be delineated as an individual’s self-belief in attaining a certain level of
performance. However, Bandura views self-efficacy as a functional mechanism

rather than just a self reflection on one’s own capabilities.

Self-percepts of efficacy are not simply inert estimates of future action.
People’s beliefs about their operative capabilities function as one set of

® This section is mostly based on Bandura’s seminal work Social Foundations of Thought and Action:
A Social Cognitive Theory (1986), where he situates the concept of self-efficacy within a broader
framework.
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proximal determinants of how they behave their thought patterns, and
the emotional reactions they experience in taxing situations. Self-
beliefs thus contribute to the quality of psychosocial functioning in
diverse ways.

(1986, p. 395)

Stemming from this argument, it is suggested that self-efficacy partly determines
which actions are undertaken and which social milieus are involved with.
Therefore, as self-efficacy about a domain starts to grow, through its effects on
choice behavior, it starts to determine what is experienced and what is avoided by
the individual, partly influencing the course of personal development. It may be
suggested that as self-efficacy beliefs are strengthened individuals may feel more

motivated to get involved with the corresponding activities.

Another effect of self-efficacy beliefs is about breakdown conditions. It is argued
that individuals with high self-efficacy beliefs do not give up easily when faced with
obstacles and may even expend greater effort as they may tackle the problem as a
challenge. Thus, it is asserted that individuals with strong self-efficacy beliefs tend

to invest more effort and persist more in sustaining it.

A third effect of having strong self-efficacy beliefs is on the efficiency in converging
cognitive resources on accomplishing the task at hand. Individuals with low self-
efficacy tend to concentrate more on their limitations and shortcomings when
they cannot proceed. Strong self-believers, on the other hand, concentrate on
how to solve the problem and put more effort in dealing with ‘external’ problems.

Furthermore, it is argued that high self-efficacy is related with causal thinking.
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As a result, setting it aside from individuals ‘actual capabilities’, self-efficacy is a
self-influencing mechanism, affects what actions people engage with, how they

behave and how they act under stress or in situations of breakdown.

Proceeding from this general conception of self-efficacy and related mechanisms
that stem from Bandura’s cognitive theory, it may be proposed that a user with
strong self-efficacy regarding interaction may be expected to have a tendency to

use digital interfaces more often.

3.3.2. Sources of self-efficacy

Dwelling on the sources of self-efficacy perceptions are crucial for the definition of
a construct that embraces the acquisition process, thus linking the self-efficacy

based construct with the previous definition of General Interaction Expertise.
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PHYSIOLOGICAL STATE

SELF
VERBAL /ENACTIVE EXPERIENC& VICARIOUS
PERSUASION EXPERIENCE

Figure 3-2 Internal and external sources of self-efficacy

The primary source for any self-efficacy belief is the enactive experience, where
the individual experiences the domain. Bandura (1986) calls such experiences
‘authentic mastery experiences’. Episodes that lead to success are deemed to
strengthen the self-efficacy beliefs and poor experiences lower them.
Furthermore, Bandura suggests that repetitive experiences that alter self-efficacy
perceptions are slightly affected by rarely occurring negative outcomes.
Therefore, as self-efficacy reaches to a certain level it becomes immune to
disproving evidence. Together with this gain of robustness, beliefs tend to be

generalized to other domains that are similar in character. Therefore, during the
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acquisition of GIE, experiences with products not only result in strengthening of a
specific self-efficacy belief but also lead to construction of a generalizable form of
self-efficacy. Marakas, Yi and Johnson (1998) discuss this issue in the case of
computer self-efficacy and suggest that several application specific computer self-

efficacy beliefs (A/S) form the General Computer Self-Efficacy’.

Another source of self-efficacy is vicarious experience. Individuals may also base
self-efficacy beliefs on other individuals’ successful experiences. Furthermore, in
cases where there are no absolute measures of success and failure vicarious

experience serves as follows:

When factual evidence for performance adequacy is lacking, personal
efficacy must be gauged in terms of the performances of others.
Because most performances are evaluated in terms of social criteria,
social comparative information figures prominently in self-efficacy
appraisals.

(Bandura, 1986, p. 399)

According to Bandura, verbal persuasion is another method to alter or destroy an
individual’s self-efficacy belief. It is argued that it is harder to alter than to
undermine an individual’s belief permanently by verbal persuasion. Together with

vicarious experience, this source frames the social facets of self-efficacy.

The last source is termed as physiological state and is related with self-monitoring

of somatic responses in taxing situations.

* This conception of the acquisition of General Computer Self-Efficacy is again in line with the point
mentioned in footnote 3. This similartiy in structuring the acquisiton process makes it easier to
contain the self-efficacy concept.
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Because high arousal usually debilitates performance, people are more
inclined to expect success when they are not beset by aversive arousal
than if they are tense and viscerally agitated. Fear reactions generate
further fear through anticipatory self-arousal.

(Bandura, 1986, p.401)

This source of influence may be utilized to establish the interrelations of the

concept with anxiety-related constructs.

Although Bandura does not offer such a dichotomy, these 4 sources may be

formulated as internal and external (social) sources of self-efficacy.

Proceeding from this general conception of self-efficacy and related mechanisms
that stem from Bandura’s cognitive theory, it may be proposed that a user with
strong self-efficacy regarding interaction may be expected to have a personal
history of interaction where positive experiences are dominant, tendency to use
and learn new digital interfaces more often, exhibit persistent behavior in

breakdown situations, and not to exhibit self-blaming behavior in case of an error.

3.4. Construction of GIE

In order to discuss how GIE is constructed, each link between the elements of the

triadic model should be examined.
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3.4.1. Experience - Actual performance (1)

The suggested relationship between experience and actual performance (see
arrow 1 in Figure 3-4) is tried to be illustrated by exploiting the elaborated

taxonomy suggested by Smith (1997).

General Interaction Expertise

Figure 3-3 GIE, domain specific knowledge, application-specific component and
system-specific component
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It may be suggested that as individuals interact with a specific product they
acquire a system-specific component of expertise (SS). After experiencing a
number of similar systems for carrying out the same task—i.e. listening to music—
an application-specific component (AS) of expertise is formed. Therefore, as
people use specific systems with similar functionalities they acquire an AS together
with individual SS components. Domain-specific knowledge (DS), on the other
hand, consists of all the knowledge and skills required for carrying out a specific
task. For example, etiquette of unmediated face-to-face communication may be

situated within DS of communication.

Coming across a variety of SS, AS, and DS, several schema-based expertise (see
Preece, 1994) are acquired, which help individuals to manage known and novel but
familiar systems. Even if users face a totally novel application area, their expertise
help them to orientate to the new system, provided that prior expertise acquired

bear sufficient commonalities with the novel situation.

Therefore, although it was illustrated as if separate areas of AS and DS do not
overlap in Figure 3, they actually do in reality. Moreover, the areas of intersection

among separate areas of SS are larger than depicted.

This taxonomy is further clarified with a concrete example about using a washing

machine in provided in Table 3-1.
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Table 3-1 Using a washing machine with a digital interface

Power on/off pictogram, navigating
GIE Interaction through menu structure, how cancel
button functions...

Procedure of washing, effects of

. temperature on textile and dyes, how

DS Washing garments . .
to spare hot water, how to identify a

well-washed cloth...

Certain controls and displays specific

AS Washing with a to washing machines, functional
machine model of washing machines, how to
save energy, safety precautions ...
Washing with a Program A, Program B, specific
SS specific model of pictograms, menu hierarchies,
washing machine procedures, key combinations ...

3.4.2. Actual performance — experience (2)

The relationship between experience and expertise is suggested to be reciprocal
one (see arrow 2 in Figure 3-4).

It may be argued that as an individual’s expertise observed to be improved over
time, a social image will be formed and probability of coming across with novel

interaction situations may eventually increase. For example, if an individual is
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known to be good at handling novel interaction situations, individuals may start to
consult her/him frequently. Thus, if an individual’s observed expertise becomes
prominent it may affect what will be experienced by her/him. On the other hand,
if an individual is observed to be a poor performer then other individuals will not
ask for help or encourage the individual to get involved in novel interaction

situations.

3.4.3. Actual performance - self-efficacy (3)

As mentioned earlier, as individuals experience a diversity of interfaces they form
a self-efficacy belief (see arrow 3 in Figure 3-4). This belief may be strong or weak
depending on how the outcome of the experience was perceived by the individual.
In other words, an individual’s performance in novel interaction situations will be

reflected in the form of self-efficacy belief.

3.4.4. Self-efficacy — actual performance (4)

As individuals grow self-efficacy beliefs about interaction, their actual performance
with interfaces are influenced through several mechanisms (see arrow 4 in Figure
3-4). As discussed earlier, people with a strong self-efficacy belief are good at
overcoming breakdown situations and converging cognitive resources to problem
solving. People with low self-efficacy may tend to get frustrated easier, ask for help

or may be prone to quit when confronted with a problem.
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3.4.5. Self-efficacy — experience (5)

Individuals with strong self-efficacy beliefs with regards to interaction are
expected to extensively learn and use new digital interfaces and to frequently get
involved in challenging interaction situations. Individuals with a low self-efficacy
may choose not to use digital interfaces and try to avoid challenging interaction

situations as much as possible.

3.5. Actual performance and self-efficacy as manifestations of GIE

As defined by Cronbach and Meehl (1955), a construct is an attribute postulated to
be possessed by individuals and reflected in behavior. It is developed “generally to
organize knowledge and direct research in an attempt to describe or explain some
aspect of nature” in a scientific inquiry (Peter, 1981, p. 134). It is only possible to
make inferences about the attribute by examining its surface manifestations.

Therefore, constructs can be observed indirectly.

As depicted in Figure 3-4, GIE was treated as a construct, which is manifested in
actual performance and self-efficacy beliefs. Although it was mentioned that there
is a reciprocal relationship between experience and expertise (see Figure 3-4,
treating experience as a manifestation of GIE is methodologically inappropriate
since ‘what is experienced’ is not a reflection but one of the causes of GIE in the

first place.
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experience

GIE

(General Interaction Expertise)

actual performance self-efficacy

GIE-T GISE-S
(General Interaction (General Self-efficacy
ExpertiseTest ) Scale)

Figure 3-4 The construct of GIE and its main cause and its manifestations.

3.6. Measurement of GIE

According to the results of a brief literature review it was found that there are 4
main measurement approaches for studying constructs that target some sort of

expertise related with the use of technology.
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3.6.1. Actual tasks

In this approach, respondents are asked to perform certain tasks under controlled
conditions. Although, it resembles the style of measurement adopted in apparatus
tests the aim is usually to test the subject’s proficiency of a particular software

package.

It is not a widely resorted technique (e.g. Bunz, Curry and Voon, 2006; Kay, 1993).
Unlike the apparatus tests suggested in Chapter 4, whether subjects can complete
certain everyday tasks with an actual software package is observed. Thus, the aim
is not to have a standardized test to gauge users’ expertise in various research
conditions but to utilize results mostly for personnel selection. In the literature,
measuring expertise with actual tasks in order to explore its effect on other factors

is not a frequently witnessed approach.

3.6.2. Verbal tasks

In the employment of verbal tasks respondents are asked to answer certain
guestions that aim to test computer related knowledge. Items of such tools
mostly resemble written examinations or multiple-choice tests. Such tools are
mostly applied in educational settings for measuring achievement (e.g. Jones and

Pearson, 1996; Cassel and Cassel, 1984) of students.

Most of such tests are not standardized and applied in an adhoc manner by
teachers in the form of classroom examinations. However, there are tools

composed of standardized verbal tasks (see Cassel and Cassel, 1984).
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3.6.3. Frequency and diversity of experience

When the effect of experience related with technology use on another
phenomenon is explored, questions that target frequency and diversity of
experience are widely utilized. Respondents are asked to report frequency and
opportunity to use computers, diversity of computer experience (e.g. Bunz, 2004;

Kinzie, Delcourt and Powers, 1994; Igbaria, et al. 2001) or similar technologies.

As it was discussed, although this approach looks very straightforward it is quite
problematical. Such tools often neglect that frequency and diversity of experience
is a necessary but not sufficient condition for a high level of computer literacy. For
this, it is not a proper way of studying acquisition. Despite its methodological
problems, the fact that such data may easily be gathered seems to appeal

researchers.

3.6.4. Attitudes

Measures based on self-perception are often utilized in order to have an idea
about theoretically impossible to observe traits. Respondents are asked to report
their self-perceptions of related constructs (e.g. Loyd and Loyd, 1985; Murphy,
Coover and Owen, 1989; Compeau and Higgins, 1995). By concentrating on
attitudes researchers may gather information that may not be observed or

measured without the collaboration of individuals.

Within these possibilities, given the research model adopted in this study, which is
based on social learning theory, a scheme that consists of actual tasks and

attitudes is suggested. Furthermore, such a scheme is in line with the aims of the
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study, and it is possible to form a triangulation by adopting two different

approaches in measurement.

Although tests that include verbal tasks were considered during the development
of the paper-based component, as an alternative to apparatus tests, inherent
problems related with verbal tasks rendered them inappropriate. These problems

were discussed in Chapter 4.

Besides the theoretical concerns, a measurement scheme consisted of one
observational tool and a paper-based component had some practical
consequences with regards to the employment of tools in real-life settings as well.

These will be discussed in Chapter 6.

In Chapter 4 and 5 theoretical backgrounds, development processes and

reliability/validity studies done for both tools were discussed in detail.

3.7. Potentials of measuring GIE

Below, the branches and types of research that would benefit from this method
are suggested. For each branch, fictitious research designs were provided to

exemplify a variety of possible uses of the tool.

3.7.1. For basic research

If GIE levels of participants would be determined with sufficient accuracy, it may
open up the possibility to conduct research on various fields where expertise levels

of participants should be controlled or manipulated.
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Examples:

o An observational study that investigates how users behave in certain
breakdown situations will be conducted. The tool may be utilized to check
whether sample population is approximately normally distributed with
respect to GIE since researchers believe that experience plays an important
role in error handling.

o An experimental study is going to be conducted to discover the effects of
expertise level on recognition and comprehension rate of iconographic and
alphanumeric feedbacks. Here a 2 x 2 factorial design may be employed and

the tool may be used to divide the sample into four:

Table 3-2 Allocation of participants

High GIE group (N/2) | Low GIE group (N/2)

Iconographic

feedbacks N/4 N/4
Alphanumeric

feedbacks N/4 N/4

In an explorative study, how people discriminate between ‘user-friendly look’ and
‘childishness’ is investigated. Levels of GIE, together with many other attributes
that are likely to be in charge, may be explored in accordance with participants’

perception of visual styles.
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3.7.2. For applied research

Examples:

A totally novel mode of interaction, based on converting hand and body gestures
to commands, is being researched. Although it is believed that this is a more
natural way of control, researchers would like to find out whether this interaction
type could be applied to familiar products without sacrificing efficiency. In order
to explore the effects of ‘negative transfer’, the tool may be used to select
participants with a considerable amount of expertise in conventional modes of

interaction, thus more likely to experience negative transfer.

A research is conducted for exploring the maximum number of visual feedbacks
that could be communicated to users concurrently, without causing information
overload. Researchers would like to show that this limitation is determined mostly

by the capacity of working memory rather than experience with interfaces.

3.7.3. For design research®

In applied situations where the aim is to guide the design process of an interface,

the tool may be used to select appropriate participants.

* It seems impossible for a single measurement tool to answer the needs of every type of research.
Therefore, it is feasible first to generate an eloborate tool suitable to basic and applied research.
Consequently, a simplified version may be derived by comprimising methodological strictness to an
extent, to arrive at a technique that will be easily applied in discount situations where resources
are not in abundancy.
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Examples:

In a design project, at certain phases of the process user tests are required to
make sure that successive design decisions do not hinder usability of the product.
In a longitudinal study of this sort, the tool may be utilized to guarantee that
sample populations do not differ much in respect to experience with interfaces.

A focus group is planned for gathering comments and suggestions for a new
interface. For a pool of creative ideas to be formed, research team is specifically
interested in opinions of ‘unbiased’ users who do not have much experience with

conventional interfaces

3.7.4. For projects done under contract

In projects done under contract, the tool may be used as a means of verifying

assumptions about sample.

Examples:

A firm recently working on a new microwave plans to promote this model by
emphasizing its ease of use. They would like to check whether the prototype can
be effectively used by everyone. In this study the tool may be used to identify

people with quite low GIE and include them to the sample population.

A home electronics firm is planning to compare one of their products with another
product on the market. They would like to find out whether their design is more
usable or not. In this case a two-sample research design may be applied. Ensuring
that participants in both groups are almost equally-distributed with regards to GIE

would be helpful in eliminating the effect of expertise in observed performances.
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CHAPTER 4

4. MEASUREMENT OF ACTUAL PERFORMANCE

In this chapter two apparatus tests that are developed for identifying expert
behavior by analyzing the actual performance of individuals in standardized
interaction situations are discussed. Before presenting details about the
development process of the apparatus tests a theoretical foundation is provided
based on automatic — controlled processing dichotomy, which will be discussed.
Finally, results regarding both reliability and predictive validity of the tests were

reported.

4.1. Automated processing

Everyday activities that people carry out are usually composed of automated
processes. It is possible to handle such tasks while attending to another one. Such
a process of automation is observed in many of the sensory-motor tasks that are
practiced frequently. After a sufficient period of experience, even demanding

cognitive processes are observed to become automatic (Preece, 1994). From
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information processing perspective the phenomenon may be explained with the
theory of automatic and controlled processing. Automatic processes demand little
effort, may be unavailable to consciousness, and maybe identified by their fluency;
whereas controlled processes, tap a considerable amount of cognitive resources
and are slower than automatic processes (Sternberg, 1999). According to
Ackerman (1987), after sufficient practice under consistent task conditions,
controlled tasks may become automatic. For consistent tasks, improvements in
performance are limited with individual’s sensory-motor capacity or motivation to

perform better.

Even it has sprouted from a different school of thought; Activity Theory provides a
similar explanation to the process of learning. According to Vygotsky (1978) when
people get involved in an activity, they make plans that help them to formulate
actions, which are meant to satisfy certain sub-goals. Actions, then, are actualized
by a set of operations. After individuals gain certain expertise, actions and even
whole activities are carried out as routine operations. However, when conditions
vary, a simple operation will be handled as an Activity in itself (see Koschmann,

Kuuti and Hickman, 1998 and Bodker, 1991 for a complete model).

Both theories have common points that give clues about ways of recognizing

expert behavior:

e The extent of expertise gained by practicing a task may be predicted by
whether the task is automated, still under conscious control, or both.
e After a certain level of automation is attained in a specific task, gains can

be transferred to other tasks with similar conditions.
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Therefore, sensory-motor fluency observed in an easy task with a familiar interface
may be an observable indication of expertise. Individuals with a high level of GIE
would have been gained expertise by practicing similar tasks and may be expected

to switch to automatic behavior after a concise orientation period.

Based on theories discussed above, it is suggested that GIE may be manifested in
two fundamental types of behavior, which are automatic loops of execution —
evaluation (GIE_XEC) and controlled problem-solving (GIE_PS). In order to assess
expertise by observing actual performance on tasks that target these two types of

behavior, GIE-T that consists of two prototypic apparatus tests were developed.

4.1.1. GIE_XEC: Study |

The following set of heuristics guided the development process of GIE_XEC test:

e Task content should be neutral, so that prior knowledge specific to
systems, applications and domains should not alter performance.

e Test should not contain tasks that require cognitively complex processes.

e Test should not be comprised of tasks that require novel modes of
interaction.

e Test should be comprised of familiar sub-tasks in order to maximize the

effects of experience with digital interfaces on performance.
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An apparatus test was developed in accordance with the theoretical framework
and criteria stated above. The task consisted of three simple sub-tasks, assumed
to fall into execution and evaluation domains defined previously. Task content
was deliberately reduced as to eliminate the direct effects of SS, AS, or DS. Task
difficulty and novelty was tried to be adjusted to a level so that indications of
automatic processing would provide a partial estimate of individuals’ GIE for the

specific case.

Test software

For the collection of keystroke latencies, a GUI developed with Macromedia® Flash
MX 2004 was utilized. The interaction was consisted of 3 virtual subtasks that
required basic actions such as navigation among menu items, selection, and

manipulation of fictitious variables. Software was able to log the following data.

Initiation latency (T\nir) — time required for the system to load and initiate

task screens in milliseconds.

Keystroke latency (T¢)— latency between last key release and present

keystroke milliseconds.

Elapsed time (Tyow) — time elapsed until corresponding keystroke (Tt +

Tx1 + ...+ Tka) in milliseconds.

Keycode — codes for the key pressed (U: UP, D: DOWN, L: LEFT, R: RIGHT,
S: END).
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Users controlled the cursor with a standard key set of a laptop PC (see Figure 4-1).

The buttons used and their functions were as follows:

Table 4-1 Keys and associated functions

Key System response

upP Cursor moves up unless restricted with a boundary

DOWN Cursor moves down unless restricted with a boundary

LEFT Cursor moves left unless restricted with a boundary/ Decreases a
parameter

RIGHT Cursor moves right unless restricted with a boundary/ Increases a
parameter

END Selects an item/ Confirms an action

Task was composed of 3 subtasks. In the first subtask, subjects were required to

select the item modify (degistir) within a 2x8 list (see Figure 4-1).

In the second subtask, subjects were required to select the red square labeled P by
moving the cursor to the bottom right corner from an initial position of top left

corner in a 4x4 matrix (see Figure 4-2).

Finally in the third subtask, 5 fictitious parameters were modified by increasing or

decreasing the values until each of them are 50 (see Figure 4-3).
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KAYDET
GONDER
BIRLESTIR
AYIR
YARDIM

KOPYALA
KES
YAPISTIR
NETTEN AL
GUNCELLE
AYARLAR
TERCIHLER
DEGISTIR

Figure 4-1 Task 1 — Main menu
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Figure 4-2 Task 2 — Choice
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DEGISTIR

Subtask 1: Move the cursor to

BOYUT modify (dedistir) with arrows then
YOGUNLUK 60 select it by pressing END.
PARLAKLIK 40
Subtask2: Move the cursor to
DAYANvIM 60 square labeled P with arrows then
SERTLIK 40 select it by pressing END.
ONAY

Subtask3: Increase/decrease each
value with LEFT/RIGHTt then
proceed to the next value by

Figure 4-3 Task 3 — Setting parameters

A laptop PC was used for the tests. Screen was checked for glare each time
before a test session. Keyboard was positioned so that there was ample space
for wrist support (see Figure 4-4). Keyboard settings repetition latency and
repetition speed were set to minimum in order to avoid uncontrolled inputs with

a single keystroke.
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Figure 4-4 Test room configuration

Tests were conducted in a usability laboratory (METU — BILTIR) with a single
observer. One portable digital camera fixed to a tripod, a scan converter, a digital
V/A mixer, a boundary microphone, and a PC equipped with an encoder capable of

recording real time mpeg files were used in recording.

Sample group consisted of 40 undergraduates studying in METU Department of
Industrial Design (see Table 4-2). Quota criteria employed for sampling were

gender and grade (see Table 4-2).
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Table 4-2 Sample population

Grade Gender N
First Female 5, Male 5 10
Second Female 5, Male 5 10
Third Female 5, Male 5 10
Fourth Female 5, Male 5 10
YN= 40

Subjects did not receive any extra credit for their participation. Recruitment was
done by announcement and volunteers were drafted as subjects®. With this
sampling profile, it may be argued that sample group was quite homogenous
regarding age and educational level. Moreover, must courses on computer literacy

are assumed to provide a basic level of computer skill.

Pre-test phase

e Before the tests, subjects were shown the observer room and the

scene that would be recorded.

> The fact that subjects did not receive any extra credit may introduce non-respondent bias and
volunteers were not representative of the whole population. However, if hypotheses are reviewed
it is obvious that this even makes it harder to reject null hypothesis associated with H; to the extent
that sample group may be assumed to be positively biased regarding computer literacy.
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e Subjects were taken to the test room and informed about the
camera that is shooting the scene.

e A brief description about the aim of the study was given without
giving clues about what was expected or comments that might bias
the subjects prior to test.

e Subjects were given exclusive instructions about the tasks, the
functions of the keys, and procedures that should be followed in
order to complete each task. Subjects were not told to follow a
specific navigation pattern during subtask 1 and subtask 2.

e Subjects were told that the aim was to observe the natural behavior
so that they should not pause for asking questions until a trial was
finished and to avoid unnecessary actions.

e Subjects were told that none of their actions would be interpreted
as right or wrong but interaction would be examined regarding the
nature and style.

e Personal information such as surname-name, gender, year of birth,

years passed in the university, and department was gathered.

Test phase

e Subjects were accompanied by an observer whom sat next to them.

e During performances all attempts of conversation was tried to be
avoided.

e Each session was consisted of 6 trials of subtasks 1,2, and 3

e Before each trial, subjects pressed a key to confirm that they were

ready to proceed.
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e After each trial

information about trial number.

a non-task screen was displayed providing

e After the last trial subjects were prompted that the test was over.

Post-test

After the tests were done log files were converted for further analyses and video

files were analyzed for gathering orientation and visual feedback data. The

following variables for each subject were utilized in the analyses.

Table 4-3 Variables gathered

Variable

Gathering method

Data type

Gender

Pre-test
qguestionnaire

Year of birth

Pre-test
guestionnaire

Orientation

Video analysis

Ordinal variable’. How subjects orient
their hands most of the time on the
keyboard.

1:single

2: double

3: triple

4: double hand

Visual feedback

Video analysis

Discrete scale variable. How many times
subjects get a visual feedback in order to
locate a key.

® TNumbers assigned are not arbitrary. Ranking was done assuming that 1 is inferior to 2, 2 to 3,

and 3 to 4.
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Table 4.3 cont’d

Initiation latency Automatic logging Continuous scale variable in ms

Keystroke latency Automatic logging Continuous scale variable in ms

Elapsed time Automatic logging Continuous scale variable in ms

Keycode Automatic logging D,U,LLR,S Errors are logged
between two Xs.

Keystrokes were sorted in to 4 types of latencies. Lo (Latency 0) was assigned to
the first keystrokes in each subtask. Keeping with the Keystroke-level model
terminology (Card, Moran, & Newell, 1980) this type of latency may be said to be

consisted of the following latencies.

TLO = Tacquisition + Tfeedback + Thoming + TKey

TL1,2,3 = Tfeedback + Tmental + TKey

L, was assigned to successive keystrokes with the same key.
L, was assigned to keystrokes after a transition from one key to another.
L; was assigned to keystrokes on END.

Following example illustrates how the grouping was done.
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[screenisloaded] L L L L L L D,RR,RR,RR,D,S [end of subtask]

Latencies for each group of keystrokes are Ly, Lj, Ly, Ly, Ly and Ls respectively.
After obtaining the log files, all the keystroke data were grouped for each subject
and each task data was checked with single axis scatter plots for outliers. Outliers

were conservatively omitted in a manual fashion’.

Table 4-4 summarizes the expected number of latencies for each trial.

Table 4-4 Expected frequencies for latencies

Latency types | LO L1 L2 L3
Expected f for 3 57 11 3
each trial

expected f for 18 342 66 18
6 trials

7 Keystroke latencies should not be viewed as reaction times. Since each keystroke latency have
the possiblity to contain a mental component only extreme outliers were accepted as outcomes of
distractions and were discarded manually, by doing a cross-check with video files. The reason why
median of each group was not chosen for expressing central tendency is the fact that it is not
suitable for further statistics.
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Mean latencies for each subject, keystrokes omitted/included and elapsed time

were gathered as quantitative data.

In addition to these, observable data such as orientation and visual feedback were

regarded as potential predictors of GIE and were included in the evaluation.

Results and discussion

Readily-observable data, namely orientation, visual feedback, and # of keystrokes
are provided below (see Table 4-5). For two of the subjects (N13, 18), number of
instances of visual feedback could not be detected due to fact that subjects

blocked the view by inappropriate postures.

Table 4-5 Orientation, number of visual feedbacks and number of keystrokes
recorded

Visual # of
N | Orientation feedback keystrokes
1 2 21 437
2 3 29 439
3 1 46 468
4 2 33 436
5 2 28 449
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Table 4-5 cont’d

6 3 6 446
7 1 25 440
8 3 12 446
9 2 35 430

10 2 19 435

11 1 86 436

12 3 24 442

13 1 ? 450

14 2 20 437

15 2 20 445

16 1 24 451

17 1 32 433

18 3 ? 439

19 2 36 441

20 3 20 431

21 2 32 443

22 3 16 433

23 1 71 445

24 1 67 438

25 2 19 450

26 1 24 441

27 3 17 437
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Table 4-5 cont’d
28 3 26 445
29 2 29 438
30 3 32 440
31 1 29 438
32 4 5 435
33 2 22 436
34 3 20 433
35 1 27 433
36 2 33 461
37 1 51 448
38 3 25 442
39 3 19 454
40 3 8 441

1: single

2: double

3: triple

4: two-

handed

Further evaluation of the data provides that there is a significant correlation

between the type of orientation and number of visual feedback needed. Pearson’s
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coefficient (r) was -.622 at the 0.01 level (one-tailed). This indicates a significant
negative correlation between the variables, which is expected (see also Figure 4-5).
For instance, while single fingered subjects require a vast number of feedbacks,
two handed orientation (adopted only by N3;) requires much less. Therefore, both

variables can be assumed as partial predictors of GIE on their own.

40 T=
3.0 00 0 MM oo oao
2.0 mn mom
1.0 4 moo o o o oo o
0.0
0 22) 4.0 6.0 8.0 100

# of visual feedback

Figure 4-5 Scatter plot of orientation vs. #of visual feedback
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To what extent readily-observable data and variables based on keystroke latency

have a correlation is summarized in Table 4-6.

Table 4-6 Bivariate correlations (Pearson’s r) of variables

orientation ‘#of visual fb |L1 ‘LZ |L3 ‘LO |SN |

orientation 1.000 -.622** - - - - -
#of visual fbs | -.622%* 1.000 .140 |.652**|.337* | .315 | .299
L1 -425** .140 1.000|.404**| .352* | 292 | ***
L2 -.625%* .652%*  1.404**| 1.000 |.599**|.594%**| **x*
L3 -.494%** .337%* .352%|.599**| 1.000 [.509**| ***
LO -.496** 315 .292.594**.509** 1.000  ***
SN - 437** 299 Hx* A ek xekd 1,000
** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

*Ax Variables are not independent.

Two additional variables included were how subjects position their fingers on the
controls (orientation), and number of instances of looking at the controls before a
keystroke (# of visual fbs.). A further variable was calculated (SN) to represent the
deviation scores regarding means for LO, L1, L2, and L3, since it was assumed in
cases of automatic behavior, deviation should be minimal. However, it was
concluded that high correlations among variables may render calculating SN

unnecessary, since basic variables were likely to yield similar results.
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4.1.2. Study ll: Predictive validity

After revising the apparatus for bugs and operational problems, it was
administered in a real usability test to see whether there is a considerable
correlation between usability performance and any of the basic variables explored
in Study I. User performance data was gathered during a user test for a
dishwasher with a digital interface. Effectiveness across the task scenarios applied
to a sample of 15 participants was assigned as the variable that represents user

performance.

Table 4-7 Raw scores and correlations between values observed for each variable
and effectiveness.

mean std. of #of tof
subject LO L1 L2 L3 elapsed elapsed erro | visual | effectiveness
times times rs fbs
1 805,45 | 200,54 329,62 551,26 | 22041,80 3303,82 22 26 80
2 700,15 | 166,44 316,17 464,31 | 18076,20 2000,71 12 1 80
3 1780,01 | 262,54 656,91 749,05 | 36459,00 6184,08 4 57 65
4 1192,84 | 202,94 597,12 598,99 | 29143,00 4659,21 15 NA 40
5 1301,18 | 226,30 656,50 847,55 | 29994,60 4175,38 8 NA 20
6 1143,95 | 245,00 611,02 728,64 | 29295,20 1816,02 4 54 65
7 3756,14 | 385,93 | 1514,83 | 1338,34 | 74839,60 14759,43 59 153 20
8 3395,76 | 302,30 | 1031,47 921,80 | 64363,20 22311,79 4 101 0
9 997,20 | 187,14 438,41 640,24 | 24088,20 1972,83 14 28 50
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Table4.7 cont’d

10 1595,74 | 210,77 617,81 511,72 | 29125,40 3678,56 15 60 40

11 921,09 | 232,59 493,45 683,97 | 27311,20 1946,38 11 14 25

12 879,10 | 183,04 372,96 480,42 | 20605,60 2250,32 6 28 50

14 1413,38 | 236,66 597,63 | 1190,02 | 30930,40 1773,17 8 30 50

15 934,96 | 190,44 488,50 573,08 | 23992,60 544,35 24 63 60

16 1493,52 | 189,31 593,20 | 1207,13 | 26927,60 1436,27 0 NA 60
r -0,66 -0,59 -0,66 -0,39 -0,68 -0,68 0,17- -0,60

Significant correlations ranged from -0.59 to -0.68. The highest correlation was
observed with mean elapsed times. This high negative correlation indicates that
subjects who completed tasks faster were more successful in completing the tasks
in the usability test. Although the correlation was quite high in the initial state,
this finding should not be overestimated. It may be interpreted as an indication of
a common factor that influences both apparatus test performance and user

performance.

According to the initial findings, it may be argued that, performance in this test
may confidently be represented parsimoniously by means of observed elapsed
times. Although a strong net of correlations among keystroke-level variables were
discovered in Study I, analysis on the level of individual keystrokes seems to add

nothing to the predictive power and may be left aside for the sake of simplicity.
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4.1.3. GIE_PS: Second apparatus test: Theoretical foundations

In the beginning of this chapter, it was stated that the measurement of actual
performance could be based on tests developed to fit automatic — controlled
processing dichotomy. Here, in this section, a collection of models of interaction
were thoroughly reviewed in order to focus on controlled processing to be covered

with an additional apparatus test.

Norman’s Action Cycle

According to Norman (1988), human action consists of two main components. In
order our goals to be fulfilled we should be able to perceive and evaluate the
current state of the world. This is followed by a set of actions for changing the

world so that our goals are accomplished.
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GOALS

¥

Intention to Evaluation of

act interpretations

Sequence of Interpreting the

actions perception

Execution of the Perceiving the state

action sequence of the world
THE WORLD

Figure 4-6 Task Action Cycle (Reprinted from Norman, 1998, p.47)

Therefore, the steps of the cycle presented in Figure 1 continuously follow each
other until the “the world” is transformed so that our goals are satisfied.
However, whether the flow is smooth or constantly interrupted, whether a single
iteration is enough or the cycle is run many times depend on the characteristics of
the components of interaction. On one end, cycle may be so internalized by the
user that both concretizations of goals and interpretation of the world may be

minimally crucial.
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Figure 4-7 The Action Cycle by-passed

Taken to the extreme, executions may dominate the cycle, that is, automatic
processing may take place minimizing even the need for perception in the form of
feedbacks. In the first apparatus test (GIE_XEC), type of behavior tried to be

addressed was fluency in such an automatic loop of execution — evaluation.

On the other extreme, there may be cases where sequence of actions may not be

readily available, or “interpreting the perception” may not be possible. This usually
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occurs when people confront with serious problems with a known system, or when
they came across with a totally novel interface. In such cases, translation of
intention to act to a meaningful sequence of actions and to transform perceptions
to evaluations may be problematic. With similar concerns, Sutcliff et al. (2000)
propose certain elaborations which transform the model so that the level of detail

is sufficient to discuss breakdown and learning situations.

In Figure 4-8, certain shortcuts and sub-cycles are suggested to embrace rather

extreme cases mentioned above.
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Figure 4-8 Task Action Cycle revised by Suttcliff et al. (2000, p. 45)

Problem-solving

Although they adopt a slightly different theoretical basis, Mack and Montaniz
(1994) state that these extreme cases may be associated with quite different set of

behaviors:

A user experiences a problem when that user cannot accomplish some task
because of the software tool being used, or can only do so with more
difficulty than is expected or is acceptable. We assume a user has some goal
(based on some task) to accomplish and that this overall goal can be broken
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down into a sequence of subgoals and actions appropriate for achieving each
one. To the extent that these tasks are well-understood and practiced, we
can characterize the goal-directed behavior as a routine cognitive skill. To
the extent that the tasks or software interface are novel, we can characterize
the goal-directed behavior in problem-solving terms and in terms of
learning...

(p. 301)

As opposed to “routine cognitive skills” commonly tapped in interaction with
familiar systems, novel situations require problem-solving activity which at the end
is terminated possibly with learning. As far as the elaboration suggested by
Suttcliff et al. (2000) is concerned, this type of behavior is represented by error
correct loop and explore loop. While discussing learning through experiences,
Proctor and Dutta (1995) typify this problem solving — learning behavior with cases

of learning to operate complex devices without instructions.

Often, a person attempts to learn a device without the aid of instructions
either because reading the instructions is perceived to be too time
consuming or effortful or simply because the instructions accompanying the
device has been lost.

(p. 192)

It is evident that in a typical usability test this type of behavior is deliberately
encouraged to see whether the product provides an intuitive mode of interaction.
Therefore, it is possible to state that, in almost every usability test, participants are
first confronted with a problem-solving activity, hopefully followed by a relatively

smooth, uninterrupted task-action cycle.
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Shrager and Klar (1986, ctd. in Proctor & Dutta, 1995) conducted an experiment to
model the phases of learning where instructions are not available. After observing

participants trying to cope with a quite novel interface, they defined the phases of

the process as shown in Figure 4-9.

Initial orientation
1

v

Systematic investigation

Ny

Hyptohesis generation Experiment

\ Evaluation 4—/
i

Device model

Figure 4-9 Learning without instructions (suggested after Shrager and Klar,1986 )
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After an initial orientation phase where learn how to change device state,
participants started to systematically investigate the system by generating
hypotheses about ways of attaining task goals. These hypotheses were then
tested and the ones that are verified helped participants to construct and refine
the device model built so far. Therefore, in terms of Mack and Montaniz (1994),

systematic investigation phase represents the problem-solving activity.

All the studies reviewed above mention some sort of problem-solving activity that
takes place at some instances of interaction. This indicates that any research with
an aim of exploring user expertise should essentially cover problem-solving type of

behavior as an object of study.

None of the studies aim to study this phenomenon structurally by suggesting a
cognitive model that underlies the process. However, in order to suggest ‘what it
takes to be an expert’ in such types of behavior, firm links between observed
actions and inner structures may be helpful. In this regard, the seminal work
Human Problem Solving by Newell and Simon (1972) is worth an overview.
Certainly, their definition of the term problem is totally in line with what is initially

experienced by a participant in a usability test:

A person is confronted with a problem when he wants something and does
not know immediately what series of actions he [sic] can perform to get it.

(p. 72)

After a problem is confronted the cognitive structure engaged with, is schematized
in Figure 4-10.
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Figure 4-10 General organization of problem solver (Reprinted from Newell and
Simon, 1972)

According to the model, first problem solver translates the external problem
definition into an internal representation. This representation forms the
framework in which the problem solving will take place. In accordance with this

representation a suitable method is selected. Application of the method, in turn,
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both affects the representation of the problem and the environment. At some
instances the application of the method may be halted due to numerous reasons.
In such cases, (1) a new method may be selected, (2) internal representation may

be modified, or (3) the problem solver may give up.

Even though the suggested model may be criticized of presenting a reductionist
perspective, it seems accurate in indicating the sub-mechanisms of problem
solving, thus, providing clues about in what ways a user with a considerable
expertise differ from a novice. Together with the apparent qualities pertaining to
experts such as extensity and intensity of interface experience; efficacy in building
internal representations when the problem is ill-defined and flexibility in exploring
a diversity of methods to obtain the desired outcomes seems to be distinguishing
qualities of expert problem solving. These two sub-mechanisms are unified under

the term analytical skills by Lansdale and Ormerod (1994):

Analytical skills are like the controlled processes [...], in that they are highly
flexible but require conscious thought before application. They allow user to
understand how a task is performed with one interface, which may enable
them to generalize their understanding to another interface and to modify
aspects of their performance when the desired results are not obtained...

(p. 164)

Furthermore, in line with Newell and Simon’s ideas, they state that both prior
knowledge (internal general knowledge and method store) and ability to derive
abstract knowledge (translate input, select method and change representation)

out of that.
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When it comes to everyday cases of problem-solving in interaction, another issue
arises. Most of the time, the contents of the user’s method store and the methods
implemented within an interface may be different, or even conflicting. This is the
same phenomenon described by Norman (1988) as the gap between user’s and
designer’s model. It is assumed that as the user’s experience with a diversity of
interfaces deepens, the gap should become narrow and the overlap between two
repertoires should be considerable. This is of course possible if one can speak of a
unifying notion of interaction that is consistent enough, and is both available to
designers and users. Therefore, one may expect that, as their experiences grow,
users learn to successfully represent the arbitrary device models implemented

within interfaces.

Development of the second apparatus test

As it was presented in Section previously the first apparatus test (GIE_XEC)
consisted of a series of sub-tasks that aim to observe participants within a non-
problem situation, where clear instructions were provided to eliminate problem-
solving activity. The rationale behind the test was the assumption that as
experience grows, familiar tasks are handled at the level of automatic processing,
freeing valuable sources of higher cognitive facilities. Therefore, as a result of
repeated exposure to similar familiar tasks of such as navigation, selection and
modification; participants with high GIE would complete the tasks more fluently.
Up to now, empirical findings seem to be in line with these major assumptions.
Nevertheless, it is stated that performance at low level processing, on its own,

would not be representative of the construct defined as GIE. Considering the
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theoretical background presented, a second test for the observation of problem-

solving type of behavior seems necessary.

With such concerns, a second apparatus test (GIE_PS) was developed. The

following criteria were considered during design in order test to measure what it

intends to do:

Goals states and current state of the device should be apparent to the
participants. Participant’s performance should not be hindered while trying

to understand the goal state or compare it with the current state.

Task should not require domain knowledge or a specific ability. Task to be
completed should be neutral regarding other types of individual

differences that are unrelated with GIE.

Task should be easy to complete without the interface. If the task would
be handled in an unmediated manner, all of the participants should be able
to complete it (e.g. with paper and pencil, or verbally). The core of the
problem should be related with grasping the device model implemented in

the interface.

The problem-solving activity should target relevant sub-mechanisms. The
task difficulty should be related with how the problem is represented,
flexibility in refining the representation, and selection of appropriate

methods to control both external and internal processes.

78



e Task should be complex enough to avoid random success as much as
possible. In order test not to lose its predictive power success should be

safely attributed to participant’s performance in solving the problem.

e Completion of the task should not require long procedures. If efficiency
would be a measure of success, then the task should be quickly completed
after the device model is fully understood. This would ensure that the
ratio of time spent on problem solving to time spent on keystrokes is huge
and determined by efficiency in problem solving activity to a great extent,

rather than execution — evaluation loops.

Considering these criteria, among many others, one problem situation was chosen

to be developed as an apparatus test.

Task consisted of reproducing a pattern of shapes shown to participants so that
the pattern displayed in the interface screen exactly matches the goal pattern.
The interface elements were a display and five push buttons. Three of the buttons
were located under the screen, each coupled with a small display, and one button
positioned on the right, labeled with an arrow pointing towards the screen
(redraw button). An auxiliary button labeled “tamam” was positioned between
the pattern card and screen. By pushing that button participants would be able to

declare that the task was successfully completed (see Figure 4-11).
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HanE

Figure 4-11 Layout of the apparatus, GIE_PS

Parameters that can be modified were not described to participants. These were
as follows: (1) slot numbers determining where the shape will be positioned, (2)
the type of shape, (3) and finally the color of the shape to be drawn. Each
parameter was associated with one of the pushbuttons located under the screen.
With the help of small display elements located over the pushbuttons, participants

were able to see the current values assigned to parameters.
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T S S H

Figure 4-12 Slot numbers (left) and the types of shapes (right).

At the beginning of the test, the aim of the test was briefly described to the

participants, together with some instructions about the task:
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o Kullanacaginiz ikinci araytz kullanicilarin ilk kez karsilastiklari bir Grin incelerken
gelistirdikleri yaklasimlari arastirmayi hedeflemektedir. Arayiz bir tekstil baski
makinasinin sadelestirilmis halidir.

o Arayuz ilk bakista kullaniciya fazla bilgi vermemekte, ¢alisma mantigi ancak bir
arastirma - inceleme siirecinden sonra anlasilmaya baglanabilmektedir. Bu
nedenle ilk denemelerde zorlanmaniz dogaldir.

o Galisma sirasinda dogal davranislarinizin saptanabilmesi 6nemli oldugundan
basladiginiz islemi sonuna kadar kesintisiz ve en kisa yoldan tamamlamaya
cahisiniz. Saglikli veri toplanabilmesi icin deneme bitene kadar litfen gézlemciye
soru sormayiniz ve konusmayiniz.

o Arayuz fare yardimiyla kullaniimaktadir.

Amac ekranin sol tarafinda yer alan gériintiintin aynisinin (sekiller, renkler ver yerlesim
ayni olmali) sagda yer alan ekranda olusturulmasidir. islemin gerceklestirilebilmesi igin
4 adet tus, 3 adet kiiglik gosterge ve 1 adet 6rnek desen ekrani kullaniimaktadir.

Bunlar disinda, sekilleri fareyle striiklemenin, sekillere ya da boslukara tiklamanin veya

klavyede herhangi bir tusa basmanin kullanim agisindan herhangi bir etkisi yoktur.

Figure 4-13 Sample Instructions form

A typical sequence of actions taken by an expert user for accomplishing the task

would be as follows:

(1) Select the slot to be filled (see Figure 4-12) with the leftmost button,

82



(2) Modify the type parameter with the middle button,
(3) Select the appropriate value for the color parameter with the rightmost
button,

(4) Press redraw button to see the results,

Figure 4-14 The final state

(5) After the goal state is reached (see Figure 4-14), press the button labeled
“tamam”.

The apparatus was modeled with Flash MX 2004, administered with a laptop PC,

and participants manipulated the interface with a mouse.
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After the test was implemented, a pilot study with 4 participants was conducted in

order to see whether there are any technical problems.

4.1.4. Study lll

Method

For gaining insight about the predictive validities of GIE_XEC and GIE_PS, tests
were conducted in accordance with a comparative usability test. In that project,
the aim was to comparatively evaluate four washing machines with digital
interfaces. With this purpose 24 participants were allocated to three test groups,
where each individual interacted with two different interfaces. The test design

was as follows:

Table 4-8 Test design

Group | Group Il Group Il
Product A & Product B & Product C &
Product B Product C Product D
N=38 N=8 N=8
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At the end, due to the overlapping test design, Product A and D were tested by 8

participants, where Product B and C were used by 16.

Two apparatus tests were administered to each participant?®, just before or right
after the usability test sessions. Whether participants took the test before or after
the sessions was not a controlled factor and was determined mainly by the

restrictions imposed by test conditions.

The method of collecting the data to represent user performance was
effectiveness across seven tasks. Partial effectiveness scoring was avoided since
an objective way of determining partial scores seems to be impossible. Therefore,
in cases where participants could not totally complete the tasks as they are
defined, effectiveness was scored as 0. For each apparatus test, elapsed time data

were used to represent success.

Results and discussion

Findings indicate that both GIE_XEC and GIE_PS scores correlate highly with

effectiveness scores. Table 4-9 summarizes the correlation values yielded.

5 participants were not tested. Missing data will be completed and included in analyses that will
be discussed during presentation of this report.
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Table 4-9 Pearson’s product-moment correlation between effectiveness and test
scores for each product

Products Apparatus tests
GIE_XEC GIE_PS
A -0,30 -0,95
B -0,63 -0,39
C -0,73 0,07
D -0,56 -0,77

It should be noted that 6 of the participants was not successful in completing the
task given in GIE_PS. Except the correlation between Product C’s effectiveness and
GIE_PS scores, all other values are high enough to indicate a predictive power. It
should be noted that Product C had a significantly different interface design as
compared to others. Whether this created a difference in correlation values is

hard to tell at the moment.

If scores observed at two tests for each participant are combined, so that
differences between distributions of effectiveness scores of separate tests are
eliminated by converting raw scores to z-scores, the correlation between

combined effectiveness and GIE_XEC was observed to be -0.70 (see Figure 4-15).
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Figure 4-15 Scatter plot — Combined normalized effectiveness vs. GIE_XEC

The scatter plot of the effectiveness vs. GIE_XEC values show that there may be a
non-linear relationship between two variables. If this is a valid argument, then it
may be concluded that as mean time required to complete GIE_XEC increases
discriminatory power of the test increases. GIE_PS, on the other hand, has yielded

a correlation of -0.40.
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Figure 4-16 Scatter plot — Combined normalized effectiveness vs. GIE_PS

Even though this value is low, if the outlier seen on Figure 10 is eliminated this

value raises up to -0,76.

The correlation between the two apparatus tests was 0,08. This result may have
two reasons: (1) Since there are 6 unsuccessful participants, as opposed to
GIE_XEC, GIE_PS loses its discriminatory power as GIE levels decrease. If this is
true, then item difficulty should be rearranged to accommodate low GIE
participants as well. (2) Results may indicate that although each test is helpful in
predicting GIE levels of participants, or in other words, is correlated with success in
a usability test they seem to be related with different aspects of the phenomenon.
Although this explanation is in line with the theoretical assumption that types of
behaviors observed in two tests are quite different, further investigations are

necessary.
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Considering the models of interaction presented here, types of behavior observed
during interaction may be grouped under two sub-mechanisms. First group
manifests itself in automatic execution — evaluation loops whereas, second group
is observed in problem-solving type activities. Therefore, this dichotomy will form
the theoretical foundation that justifies the existence of two separate apparatus
tests. However, whether this dichotomy is sufficient to explain individual
differences regarding GIE should be investigated. In the usability tests done in
accordance with two apparatus tests, results indicate a high inferential power.

These findings should be justified with further studies.
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CHAPTER 5

5. GENERAL INTERACTION SELF EFFICACY SCALE (GISE-S)

In the following sections, first a procedure for scale development will be presented
that was compiled by examining a relevant set of oft-cited scale development
procedures for various purposes from the literature of psychometrics and
marketing research. This procedure consists of the basic steps to follow, issues to
be considered in each step, and conditions to be fulfilled in order to advance

forward through the process.

In the later sections, stages of data collection will be presented, followed by
successive steps of item reduction until the final form of GISE-S is obtained. In the

last section, validity studies will be presented.

5.1. The characteristics of paper-based component

Many paper-based data collection techniques may be grouped under the generic
term psychological tests. According to Anastasi and Urbina (1997), these range

from the recognition of individuals with severe psychological and even
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neurological disorders to selection of personnel and “providing measures of
affective variables” (4). Although, all these instruments may be accurately called
psychological tests, they are dissimilar with respect to a multitude of aspects, such
as their purposes of utilization, ways of development, and consequences of

employing them.

According to Aiken (2000), certain dichotomies are helpful in classifying what type
of instruments can be grouped under the term psychological tests. In the
following lines some” of these classifications, provided by Aiken, that are thought
to be helpful in determining the characteristics of the paper-based component,

will be briefly explained.

5.1.1. Cognitive vs. affective

This dichotomy is probably the most fundamental way of classifying tests.
Cognitive tests are meant to measure “the processes and products of mental
activity” (Aiken, 2000), whereas affective tests assess interests, attitudes,
behaviors, motives, moods, and traits. Cognitive tests may be further classified
into groups such as achievement tests and aptitude tests but since such
distinctions are somewhat theoretically problematic, psychologists prefer the term

ability tests to cover the whole spectrum.

Individual vs. group and power vs. speed categories were not discussed here since no decisions are
necessary regarding these dimensions.
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5.1.2. Verbal vs. performance

Tests may involve verbal tasks that employ entities such as diagrams and
sentences or may ask respondents to perform a certain tasks like manipulating

objects, sorting pictures, etc.

5.1.3. Standardized vs. non-standardized

Standardized tests are developed and administered to a large sample that is
representative of the intended group and have the desired level of psychometrics
properties. Often norms are developed for these types of tests. Such tests are also
characterized by fixed conditions for both administration and scoring. Non-
standardized tests are haphazardly brought together to fulfill an informal

measurement task, such as informal course tests prepared by instructors.

5.1.4. Objective vs. nonobjective

With this dichotomy tests are classified in accordance with the strictness of the
method employed in scoring. In the case of objective tests rater has no role in
scoring and no special training is necessary. However, nonobjective tests are
marked by the influence of raters on test scores. Certain personality tests and all
essay tests are scored subjectively. However, it should be noted that objectivity

concept is not used to describe the method of data collection.
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After the preliminary efforts'® to formulate the paper-based component of GIE
tool and preliminary research within the related literature, it was not possible to
devise an appropriate way of studying GIE with a paper-based instrument that
consists of items that would spot indications of GIE. The first alternative
considered was to devise a cognitive test. The test would be composed of items
that are verbal tasks, where participants are asked to choose the correct action for
arriving at a desired state, with a diagrammatically presented interface (see Figure

5-1).

After some items were generated it was evident that there were some serious
limitations with such an approach. In cognitive test approach, scores represent the
correct answers provided by subjects. Although there are cases where the degree
of correctness of the answers provided may be evaluated (Nunnally, 1978),
forming a causal relationship between the number of correct answers provided
and subject’s level of cognitive trait that is tried to be measured is indispensable.
It is evident that preparation of items suitable for such an assessment is only
possible when the task is overtly simple. Even there may be disputes about
whether it is well-grounded to assert that c is the correct answer for the task
presented in Figure 5-1. Obviously, regardless of the complexity of the problem,

number of plausible solutions is almost infinite.

10 Reported in Thesis Proposal and Report 1.
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A resminde bir elekironik cihaza ait ekran
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Bu cihazi kullanarak B resmindeki ekrana
ulasmak icin sirasiyla basiimasi gereken
tuslar asagidaki seceneklerden hangisinde
dogru olarak verilmistir?

a)1-3-3 b)2-4-4 c¢)1-4-4 d)2-3-3

Figure 5-1 An item for a cognitive — verbal test

As the interaction task gets more complex, the severity of the problem further
increases as to render such an approach totally content and face-invalid. If it was
decided that including only the basic interaction tasks will alleviate the problem,
items would start to loose their representative power. In other words, if only low
difficulty items were included the test would only identify subjects with very low

levels of GIE, and consequently loose all its predictive validity (see Figure 5-2)
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A resminde bir elektronik cihaza ait ekran
ve tuslar gosteriimektir.

A B
4|+

0 O

Bu cihazl kullanarak B resmindeki duruma
ulasmak icin kontroller hangi yonlere
cevrilmelidir?
a) K digmesi 1, L digmesi 3 yonune
b) K dugmesi 1, L dugmesi 4 yonune
c) K dugmesi 2, L dugmesi 3 yonune
d) K digmesi 2, L digmesi 4 yonlne

)
ol
5
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5
N

Figure 5-2 An easy interaction task formatted as a paper-based verbal item

The interaction task given in Figure 5.2 is a simple one. It may be legitimately
argued that even individuals with low levels of GIE perform such tasks during their
daily experience with products. However, it may not be the case for the paper-
based task, which is an abstract representation of the interaction task. Therefore,
apart from the fact that it is rather problematic to design interaction tasks with a
unique correct solution, medium of representation brings another serious problem

forward. The formal and abstract quality of the language®’ inevitably12 used to

! Both visual and literal language
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reconstruct the interaction experience and explain the goal state to be arrived at is
likely to influence item difficulty to a great extent. In other words, the probability
of a subject to successfully solve the interaction task is not determined only by
subject’s GIE. Most probably such a test would measure both GIE and a
confounding variable, which is related to ability to decode formal notation. This
would be to contaminate the scores obtained with a persistent source of serious

systematic error.

Another problem with cognitive verbal tasks may be experienced related to the
face validity of the instrument. As the tasks get easier and become more
disconnected from real-life interaction, items become similar in format to that of
an “IQ test”. Although consisted of real-life-like tasks, this problem was witnessed
even with apparatus tests and one of the participants reported that she felt like a
guinea pig, being “intelligence tested”. A final problem that surfaces is the
instrument reactivity, that is, the subject’s style of behavior may be temporarily
influenced by the measurement instrument itself. After coming across with “rules
of interaction” embedded in the atomic test tasks, it is likely that participants
exhibit a more conservative style of interaction in a usability test conducted just
after administering the instrument, with the idea that there are ‘correct’” ways of
accomplishing certain tasks. This, in the eyes of the participants, would hinder the

idea that the only purpose of conducting a usability test is to test the interface.

Having put all these, it is better to consider the alternative to specify the
instrument as an affective test composed of verbal items, formulated without the
use of formal/symbolic language. Decisions related to the other dichotomies are

relatively easier. In order the instrument to be a sound alternative to apparatus

'y cognitive test item format where such formal language is avoided is impossible to devise unless
the test medium is a concrete interface, as in the case of apparatus tests.
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tests, ease of administration should be guaranteed. Otherwise, the virtue of
developing another method would be limited to triangulation purposes. However,
in practice, efficiency of administration may determine whether the instrument
would be successfully employed by usability researchers and interface designers or
not. Therefore, the instrument should be objective and suitable to be self-
administered in either individual or group settings. Finally, to arrive at a
standardized test is the ultimate goal of this project. However, whether it will be
possible to attain the level of refinement necessary for the instrument to comply

with the criteria is hard to tell at the moment.

5.1.5. ‘Scale’ as an alternative to cognitive test

By considering the specifications for the instrument, coarsely put above, it can be

stated that measurement scales are appropriate for the measurement task.

Measurement scales are widely used instruments developed and administered to
measure various constructs in social sciences (Spector, 1992) and marketing

research.

Apart from their similarities with ability tests, scales rely on sentiments, which are
responses given without any veridical comparisons, where correct judgments are
attributed to the skill/ability under scrutiny (Nunnally, 1978). The constructs
targeted by scales are mostly psychological entities such as personal interests,
attitudes, and beliefs. Therefore, if coarsely put, by utilizing a scale, the researcher
aims to measure a construct with the use of self-reported data provided by

respondents. Nunnally formulates this major distinction accurately as follows:
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In the scaling of people, all tests of ability concern judgments, in a broad
sense of the term. This is true in tests of mathematics, vocabulary, and
reasoning ability. The subject either exercises judgment in supplying
correct answer for each item or judges which of a number of alternative
responses is most correct[...]Measures of attitudes and personality can
require either judgments or expressions of sentiment[...] One can make a
good argument for referring to judgment as concerning “knowing” and
sentiments as concerning “feeling”.

(43)

Consequently, by deciding that a measurement scale will be developed, one not
only expresses that there is an intention of measuring a variable but also how that

variable is approached epistemologically.

For example, one can attempt to measure ability to solve algebraic problems with
a set of items that contain problems sampled from the domain of algebra. If this is
the case, the number of items answered correctly would be an accurate indicator
of subject’s ability to solve problems of this sort, since subject’s problem solving
performance is somehow quantified and the instrument may be considered
‘objective’ in this sense. However, if one attempts to measure people’s attitude

towards algebra there is no ‘objective’ way of quantifying this trait.

5.2. The concept of ‘latent traits/constructs’

As defined by Cronbach and Meehl (1955), a construct is an attribute postulated to
be possessed by individuals and reflected in behavior (as ‘test performance’ in

their context). It is designed to be utilized in a scientific study, “generally to
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organize knowledge and direct research in an attempt to describe or explain some
aspect of nature” (Peter, 1981). It is only possible to make inferences about the
attribute by examining its surface manifestations. Therefore, constructs can be
observed indirectly. However, if a construct cannot be observed at all then it is

just a metaphysical entity (Peter, 1981).

In the algebra test example given above, the construct that is being investigated
was “ability to solve algebraic problems”—i.e. ability to solve problems that are
similar to the ones included in the instrument. However, if the construct is defined
as “algebraic ability” then, it is not possible to improvise an instrument. An
alternative model of measurement called latent trait models are founded on this

basic idea that constructs can only be studied by examining their indicators:

(1)There must be a stimulus variable, or set of a variable, that is
presented to individuals. These variables can be, for example, test
items on an ability test or an achievement test, personality
guestionnaire items, or items on an attitude scale.

(2)The items are presented to an individual, and they elicit certain
responses that are observed and recorded.

(3)To enable the psychometrician to infer a person’s status on the trait
based on the observed responses to a specified stimulus variable, or
set of stimulus variables, the hypothesized relationships between the
observed responses and the underlying trait levels are formalized by an
equation that describes the functional form of that relationship.

(Weiss, 1983, p. 1)

Consequently, having decided that the instrument should be an affective one, the

construct™ to be measured may be conceptualized within a latent trait model.

3 A construct that is to be defined in the theoretical vicinity of GIE
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Thus, development procedure should commence with how this latent construct

can be defined and what may be the types of responses associated with it.

5.2.1. ‘Reflective’ and ‘formative’ measures for constructs

According to Netemeyer, Bearden and Sharma (2003), manifestations associated
with the construct to be quantified may either be formative or reflective. If an
instrument relies on formative measures of a construct, then this instrument may
be called an index, not a scale. If the instrument is an index, items ‘form’ that
construct, in other words, items may ask subjects to give information about factors

that are thought to cause the construct (see Figure 5-3).
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instrument
(scale)

instrument . .
(index) -construct-

Figure 5-3 Formative and reflective measures

Therefore, magnitudes of formative indicators (A, B, C in Figure 5-3) determine the
magnitude of the construct. However, magnitude of the construct does not affect
each indicator (Diamantopoulos and Winklhofer, 2001). Index of socioeconomic
status (SES) is a widely used mechanism to illustrate the relationship between
formative indicators and constructs (see MacCallum and Browne, 1993). As
indicators of SES (income, education level, occupation and residence) increase SES

also increases, but if SES increases this is not reflected to all indicators.
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In the case of reflective measures, indicators (D, E, F in see Figure 5-3) reflect the
level of construct. Therefore, each indicator is an individual variable that

correlates with the magnitude of trait to be measured.

In the case of GIE, in order to propose an instrument that relies on cause
indicators, more theoretical elaboration on the causes of GIE is necessary.
Therefore, focusing on reflective measures seems to be the appropriate choice at
the moment. Besides lack of a theory on causes of GIE, techniques for developing

instruments based on reflective measures are wide-spread and well-developed.

5.3. Scale development procedure

Before taking any further steps for construct definition and identification of
responses, a concrete scale development procedure should be adopted. In this
section the literature review done for compiling an appropriate procedure will be

presented.

Scale development is a broad subject area covering methodology related domains
of many disciplines such as psychology, sociology, marketing, organizational

. . . 14
behavior, personnel selection, and ergonomics™.

In order to identify the essential steps that will form the basic structure of
procedure, both basic material on fundamentals of scale development (e.g.
DeVellis, 1991; Netemeyer, Bearden and Sharma, 2003; Churchill, 1979; and

focused discussions on technical and theoretical issues were reviewed.

“ Unlike ability tests, scaling instruments are utilized in a diversity of contexts where measurement
of a latent construct is necessary.
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After the comparative examination of the selected procedures, some attributes
that are common in all of them were identified. Almost all the procedures
comprised of detailed descriptions of concrete steps to be taken for a satisfactory
scale. The main procedures were usually accompanied with easy to follow
techniques, so that what should be done in each step was clearly defined with
operational suggestions and examples. Although most of the procedures were
represented as sequential processes, the iterative nature of the development task
was usually emphasized. After reviewing the selected literature, it was apparent
that, maybe the most critical aspect of development is to decide where to
terminate the iterations. Another common strategy employed by all the examples
was to ‘construct’ the scale in an inductive fashion. As a consequence of this
strategy, suggested procedures were easy to analyze into two main stages, namely
theoretical and empirical phases. It was recommended that the research should
start with a thorough theoretical study, so that both existing theories are judged in
terms of their suitability to define the construct and new models may be proposed
where the existing ones cannot cover the research area extensively. Subsequently,
items that are thought to be useful for scaling the construct delineated in the
theoretical phase are tested empirically. Until the desired level of reciprocity and
item quality is attained, items are refined. Although not cited within the basic
material, there are some studies suggesting that the development process should
be lead by empirical findings, which is called criterion-keying. According to this
view, first, researcher should go through the empirical phase and show deductively
that certain items from a variety of theoretical origins are useful in predicting a
certain behavior, which is closely related with the construct to be measured.

However, such a strategy is not easy to follow in the present case. Even if some
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serious problems concerning reliability15 are ignored, the fact that behavior to be
predicted should certainly be usability test performance makes it impossible to
work with a large sample as far as the extent of resources to be allocated in the
study are considered. Furthermore, some theoretical models inclusive enough for

constructing a definition for GIE are present.

In Figure 5-4, the main steps of the procedure compiled as a result of this

comparative analysis are presented.

 These will be briefly pointed out in the following sections.
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CONSTRUCT DEFINITION

DEVELOPMENT OF ITEM
POOL

EXPERT REVIEW
ITEM TRYOUT

RELIABILITY ANALYSIS

VALIDITY STUDIES

Figure 5-4 Main steps in scale development

As it is obviously apparent, the procedure ‘proposed’ here actually consists of
steps and basic structure that underlie the models compared. Therefore the
procedure may be considered as the resultant structure arrived at by collapsing

the models into a single procedure.

Before a detailed description of each step and converting this structure to a
working algorithm, some implications of adopting such a procedure should be
listed. First of all, before any major data collection, there is one semi-empirical
step where expert view is consulted and an item tryout step, which may be

considered as a pilot study focusing on item characteristics. These two preliminary
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steps are followed by two sessions of major data collection, former concentrating
on item reliability and the latter on whether the instrument measures what it

ought to measure.

It should be noted that, after each step, item pool is refined by removing bad items
and introducing new items if necessary. It may be necessary to revise the
construct definition and the general characteristics of item pool in the case that
instrument is not properly validated. Some additional steps may be included in
order to check for predictive validity with the item pool at hand if any

opportunities for usability tests arise.

5.3.1. Step 1: Construct definition

Construct definition is considered a crucially important step often overlooked in
scale development, since a well conceptualized construct is essential for a valid
instrument to be developed. What is worse, failure at this step may be hard to
notice before validity studies, which means invaluable investment of resources will
still be made up to that step (DeVellis, 1991). A clear definition may be very
helpful while generating items (Spector, 1992) and initial judgments of item

appropriateness can be based on benchmarking each item against this definition.

According to Netemeyer, Bearden and Sharma (2003), an important dimension to
consider is the scope of the construct. If the scope is too narrowly defined then
some important facets of the construct could be missed. This is referred to as
construct under representation and may hinder both reliability and validity of the
instrument. At the other extreme construct definition may be too broad so that

items generated in accordance would measure other constructs as well.
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Consequently, construct-irrelevant variance is introduced as a systematic source of
error. Furthermore, if more than one variable is being measured than problem of
content heterogeneity arises. This problem is accurately delineated by Smith and
McCarthy (1995). They argue that if a scale’s contents bear too much resemblance
to another scale that measures some similar but different construct, an illusive

situation is confronted with.

CONSTRUCT A CONSTRUCT B

Figure 5-5 Content heterogeneity

If a construct is broadly defined, crosscuts and intersections with proximal

constructs are inevitable. Consequently, items that fall within the scope of the
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construct can co-exist in the domain of another scale (see Figure 5.5). Under such
circumstances, the scores obtained with these scales will be attenuated, not as a
function of a causal relationship in between but as a function of the area of
intersection between two constructs. However, it should be noted that it is not a
mistake to define a broad scope for a construct unless its consequences are
known. The dotted regions depicted in Figure 5.5 should not be regarded as ‘real’
boundaries of constructs, since boundaries are ‘constructed’ not ‘discovered’. The
problem here is to mistake the effects of a confounding variable for an indication

of causal relationship.

In order to overcome problems of this sort, Cronbach and Meelh’s (1955) early
concept of nomological network is useful. As far as a construct is defined within a
network of other constructs in the vicinity such problems are not likely to be

experienced.
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CONSTRUCT A CONSTRUCT B CONSTRUCT C

LV TV T

Figure 5-6 Nomological network *°

Some of the principles of the nomological net may be enumerated as follows"’:

o The nomological network is an interlocking system of laws

o These laws may specify the relations shown in

1o Adapted from The nomological network, online document
http://www.socialresearchmethods.net/kb/nomonet.htm, retrieved in August 12, 2006

7 see Cronbach & Meehl (1955) for the complete set of principles
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o Figure 5-6—i.e. relationship between constructs, between constructs and
observables, and between observables.

o A construct may only be scientifically defined if it is defined in a nomological
network.

o If the nomological network is elaborated the knowledge about a theoretical

construct increases.

These basic principles indicate that it is not possible to define a construct in
isolation. Therefore, what is excluded from a construct is just important as what is

included (Churchill, 1979; Clark and Watson, 1995).

In this step for deciding on the entities to be included and excluded, literature
research plays an important role in identifying and studying “previous attempts to
conceptualize and assess both the same construct and closely related constructs”
(Clark and Watson,1995). Finally a brief, unambiguous operational definition that
reflects the essentials and all the facets of the construct should be provided.
However, after iterations, whether this tentative definition should be checked and

refinements or revisions are necessary should be considered.

5.3.2. Step 2: Development of item pool

Having arrived at an operational definition of construct, concrete formulations for
data collection—i.e. generation of items—should be handled at this step. At this
point it should be remembered that first departures from the construct are
witnessed as well. Put in a different way, since there are no ideal items that
overlap with construct definition perfectly, the instrument unavoidably starts to

lose its pertinence and error components contaminate the process. The aim
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should be to employ strategies that will minimize the infiltration of ‘impurities’ to
the item wordings. It should be noted that the qualities of items in fact determine
whether the construct is situated accurately within the network of constructs and

not the construct definition on its own.

SCALE A SCALE B

Figure 5-7 Good and bad item distribution

The ultimate role of the quality of item pool is depicted in Figure 5.7. Although
both scales have a common construct definition, items in scale b have poor item
distribution properties regarding both homogeneity of distribution and accuracy of

item positioning.
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On the other hand, item pool for Scale A is so accurate and homogenously
distributed that there are almost no items that are off the target or overlap with
other items. Of course, in reality, items do overlap more and this is not always an
indication of poor item quality. The relation between redundancy and reliability

will be discussed later in this report.

Although item writing is a step to be handled with utmost care there are neither
straightforward analytical techniques for item writing (Clark and Watson, 1995),
nor guaranteed-to-work methods of monitoring item quality. This step in scale

development is often called an art rather than science.

Up to now, the main focus of the discussion was related with the success in
theoretical elaborations of the construct and writing items that sample that
domain well. However, respondents who provide responses to the items also
undergo a complex cognitive process, which may be a serious error source in itself.
Krosnick, Judd and Wittenbrink (2005) state that the process is comprised of three
stages: a) activation of memory contents after reading the item, b) deliberation on
the contents of memory, and finally c) a response (p. 24). Tourangeau and Rasinski

(1988) describe the process and its outcomes as follows:

Respondents first interpret the attitude question, determining what attitude the
qguestion is about. They then retrieve relevant beliefs and feelings. Next, they
apply these beliefs and feelings in rendering the appropriate judgment. Finally,

they use this judgment to select a response. (p. 299, also gtd. in Oskamp, 2004)

There are three junctions in the process where certain transformations and loss of
accuracy may occur. If this three-step process is integrated to the measurement
model previously suggested, the number of critical junctions in the whole process

increases (see Figure 5-8).
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Figure 5-8 Process of providing response
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In the following lines, this process will be investigated considering the sources of

problems specific to each transformation.

Item wording € activation

As suggested before, item wording utilized as a stimulus is expected to induce a
certain activation of the related memory content. However, inaccurate wording
can lead to confusions and consequently the memory content retrieved may be

irrelevant. Common sources of such error are enumerated below:

Use of colloquialism or jargon

e longitems

e Double barreled items

e Double negatives

e ltems with weak statements (a problem specific to items that employ Likert

scale)

(e.g. Churchill, 1979; :DeVellis, 1991; Spector, 1992; Netemeyer, Bearden and
Sharma, 2003)

Deliberation €¢> memory content

There may be items that ask for attitudes, feelings and beliefs that respondents
have no pre-established idea (Krosnick, Judd and Wittenbrink, 2005). Inclusion of

such items may jeopardize the psychometric qualities seriously.
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Oskamp states that this problem arises when respondents improvise and provide

an answer on spot.

[T]he fact that people sometimes construct attitude responses on the spot without
any prior consideration of the issue, rather than retrieving a previously formed
attitude from their memory, would sharply decrease both the reliability and

validity of such attitude statements.

(Oskamp, 2004, p. 57)

Following examples may be helpful in illustrating the problematic nature of such

formulations:

e Cep bilgisayarlarini kullanmakta cok zorlaninm?*® (I will have a hardtime
while using a pda)

e Connect 4510 ¢cok rahat 6grenilen bir telefon (Connect 4510 is an easy-to-
learn phone)

e Yeni aldigim cep telefonunun kullanimi eskisinden farkliysa gok sikint
cekerim (If the new phone | buy has a different style of use | will suffer

much)

For a respondent to answer the first item a quite specific type of experience is

necessary. It is quite likely that a majority of respondents would not be able give a

¥ For examples to provide guidance during item generation and refinement, they are structured in
Turkish.
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response depending on a previously established attitude. In the second item,
again a specific experience is asked for, but this time probably item is going to lose
its meaning after the product that is referred to becomes obsolete. In the last
example the subject is asked to report her/his typical feelings in a rarely occurring
event. The common problem observed with these examples is that subjects are

forced to make speculations on issues without any relevant memory content.

Another problem witnessed in this stage is the ‘item difficulty’ as it is called in the
literature of classical ability testing. Items should not include statements that will
be endorsed or negated by a very large portion of the respondents (e.g. Clark and
Watson, 1995). Although they may be validly situated within the construct
defined, such items have no differentiating power, and therefore should be

discarded.

Deliberation € response

There may be cases where the outcomes of the deliberation are influenced by
some other external factor. Other global response tendencies, strategies or lack of
cognitive resources may influence the responses given. Johnson (2004) states that
especially how people perform in social life, in order to portray a profile, has a
determining effect on their style of responding to questionnaires or scales. In
other words, responding to items of questionnaires cannot be considered
separately from other social activities. Adopting a similar approach, Hogan (1991)
argues that responses to items are “automatic and often nonconscious efforts on

the part of test-takers to negotiate an identity with an anonymous interviewer (the
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test author)” (p.902, also qtd. in Johnson, 2004)*. Within a constative perspective,
Oskamp lists the factors that influence responses and are external with regards to

the construct investigated as follows:

Carelessness — respondents may show low motivation to fill out the scale.
Although appropriate instructions, reducing item length and limiting number of
items may help to alleviate the problem, all the forms should be scanned for
obvious indications of careless responding, such as many left-out items, pattern

filling, etc.

Social desirability — This phenomenon is witnessed when respondents give answers
in order to be on the socially desirable side or to conform with the cultural norms
(Netemeyer, Bearden and Sharma, 2003). Nonetheless, in the case of GIE, which is
planned to be applied in contexts where no performance assessment or selection
is done, social desirability may not pose a serious problem compared to, for
instance, any instances of personality research. However, particular care should
be exercised to neutralize the effects of social desirability bias if such items are

recognized.

Acquiescence — Respondents may show the general tendency to endorse items

regardless of the statement embedded in the item stem. It is a recommended

1 Johnson, in his article The impact of item characteristics on item and scale validity, offers a critical
look to the mainstream approach (constative approach) that assumes respondents retrieve
memory contents when prompted and there may be ‘poor’ item characteristics that may deviate
their answers. The ‘performative’ approach, as an alternative view, does not attest that some
response patterns (such as social desirablity bias, acquiscence, etc.) do not affect validity to a great
extent. Johnson provides empirical evidence that items that are easily associated with the trait to
be measured influence the results with regards to validity.

Although, the approach is theoretically appealing in the sense that it considers people usually do

not use language to communicate propositional statements, studies that show its merits in practice
are not much. As far as this study is considered, such methodological discussions are too specific.
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practice to reverse half of the items—called a balanced scale (Oskamp, 2004)—so

that endorsing all the items would not yield a high total score.

According to Krosnick (1991), almost all the deviants may be associated with a
behavior termed ‘satisficing’. In line with this approach, Krosnick argues that tasks
with high cognitive demands, respondent’s low level of ‘cognitive sophistication’,
and low motivation to respond are the conditions that stimulate satisficing. As a
result, subject may choose the alternative that she/he identifies as the ‘correct’
answer, may agree with all assertions—i.e. exhibit acquiescence, accept
statements maintaining status quo, respond all the items with the same rating on

the scale, say ‘don’t know’, and exercise mental coin-flipping.

While generating the pool of items, it is recommended that, facets of the construct
should be proportionately represented by the items (e.g. Smith and McCarthy,
1995; Haynes, Richard and Kubany, 1995). For aggregated measures where the
sum of individual item ratings is regarded as total score, the danger of

disproportionate representation is apparent.

For items to suit the purposes of the instrument and in order to ensure that the
irrelevant or poorly worded items are excluded, semi-structured interviews and
focus groups conducted with the target population are recommended (e.g.
Churchill, 1979; Dawis, 1987; Haynes, Richard and Kubany, 1995)20. Since present
study involves the development of an instrument to measure the competency of

individuals in using digital consumer products the target population is quite

% In cases where the target group has its own culture it may be crucial to conduct exploratory
work. For example, an instrument to measure self-perceived innovativeness being developed to
assess designers will definitely necessitate collecting preparatory data that will guide both
construct definition and item wording.
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Iarge21. Therefore, it may not be possible to detect a coherent body of beliefs,

customs, and terminology interiorized by all the members of the target population.

General strategy to be followed in item generation

After revisiting some general methodological concerns in item generation, in this
section some general strategies that will ensure that an item pool is suitable for

further refinements in the later stages, will be presented.

All the procedures included in the comparative analysis emphasize reduction of
the number of items initially generated. What is meant by item refinement is
actually discarding the items that are far from attaining certain criteria. Techniques
for accomplishing this subtractive task consist of keeping items that do not harm
content validity, unidimensionality, reliability, and certain types of validity. These
concepts and corresponding techniques will be handled in detail later throughout
the development process. Here, a general strategy to ensure that there are
enough items in the initial pool of items will be provided, since the success at later

stages depend on the inclusiveness of the set.

Referring to Loevinger’s ideas on content sampling, Clark and Watson (1995)
recommend that all the content that may be included in the construct should be
represented as much as possible. By doing this, researcher tries to ascertain that
items do not only reflect the components of a theory initially chosen to guide the
process. The benefits of this strategy are expressed by Clark and Watson (1995) as

follows.

2t Theoretically all the people in universe may be considered in the target population.
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Two key implications of this principle are that the initial pool (a) should be
broader and more comprehensive than one’s own theoretical view of the
target construct and (b) should include content that ultimately will be
shown to be tangential [emphasis added] or even unrelated to the core
construct. The logic underlying this principle is simple: Subsequent
psychometric analyses can identify weak, unrelated items that should be
dropped from the emerging scale [...]. Accordingly, in creating the item
pool one always should err on the side of overinclusiveness.

(p. 311)

The implications of being ‘overinclusiveness’ in the process of setting up the item
pool are numerous, but one of them should be highlighted here. Redundancy is an
inevitable consequence that is often encouraged to overcome problems with item
specific errors (DeVellis, 1991). Actually, any instrument that depend on
aggregated total scores obtained by employing multiple i enjoy item redundancy.
However, redundancy should not be interpreted as scales should include item

stems that have the same content with slight differences in wording.

Although it may sound like an atheoretical approach, it is often suggested that
construct should be revised as new aspects of the trait investigated are brought to
lime light by empirical studies (e.g. Smith and McCarthy, 1995). If the construct
belongs to a domain that is not studied extensively it will take many attempts to

accurately delineate the construct (Spector, 1992).
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5.3.3. Step 3: Expert review

Expert review is listed among the techniques that aim to refine the item pool
without the involvement of the target sample. Technique is based on the
assessment of the items individually considering “relevance, representativeness,
specifity, and clarity” (Haynes, Richard and Kubany, 1995). According to Crocker
and Algina (1986), items should also be checked for technical item-construction

flaws, offensiveness or bias, readability, problems, and grammatical errors.

In order the committee of experts to evaluate appropriateness of items with
regards to the construct under scrutiny, a thorough definition of the construct
should be provided (DeVellis, 1991) together with a brief instruction and a

guideline that includes rules for good item design.

Experts may be asked to map their comments in a structured way with the use of a
rating scale. The upper portion of the item set ranked after employing a scoring
scheme based on the ratings provided may be kept. Furthermore, some new
items, and even facets of the construct may be suggested by the experts. For the
present study, experts are planned to be chosen among researchers with a

considerable experience in user research.

5.3.4. Step 4: Initial item try out

After the item refinement in the light of expert review, items may be tested with a
small sample of representative subjects (N = 30-50). In this step either response
data, or the actual behavior of subjects while responding to items may be focused.

Crocker and Algina (1986) state that gathering observational data is useful for
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identifying ambiguous or hard-to-respond items, by assessing the distribution of
response latencies. Furthermore, descriptive statistics may be exploited for

identifying further flaws:

e Response variances yielded for every item may be checked for identifying
items with too high or too low item difficulty.

e |tems that behave unexpectedly may be identified by checking interitem
correlations.

e Response latencies may be measured for identifying poor items

e |tems that cause subjects to change their minds frequently may be spotted

and either re-worded or discarded.

As a complementary technique, a concise debriefing session can be held right after
the subjects complete the scale. Subjects may be asked to report ambiguous
wording, irrelevant content, or use of jargon. Literature should be further
researched for studies that specifically discuss similar techniques and the use of

descriptive statistics in item analysis.

5.4. Construct Definition

As it was discussed in Chapter 3, the concept of ‘self-efficacy’ proposed by
Bandura (1986) is frequently utilized to measure and even predict performance.
According to Bandura, individuals possess a self system that enables them to
influence their cognitive processes and actions. Therefore, “what people know,

the skills they possess, or what they have previously accomplished are not always

122



good predictors of subsequent attainments because the beliefs they hold about
their capabilities powerfully influence the ways in which they will behave”
(Pajares, 1997). In line with this view, researchers developed many scales that
targeted ‘computer self-efficacy’ (e.g. Murphy, Coover and Owen, 1989; Compeau
and Higgins, 1995; Quade, 2003; Barbeite and Weiss, 2004; Torkzadeh and
VanDyke, 2001).

Suggested as ‘more than just a mere reflection of performance’, the concept of
‘self-efficacy’ was considered as a framework for defining the construct that will

form the backbone of the scale under development.

5.4.1. Measuring self-efficacy

Before an attempt of construct definition is made things to be considered in
measurement should be revised, since how the construct is defined determines

how the characteristics of the instrument.

The aggregate nature of constructs such as General Computer Self-Efficacy
(Marakas, Yi and Johnson, 1998) makes it quite plausible from a perspective of

measurement. Marakas, Yi and Johnson (1998) describe this as follows:

In particular, we believe that given the definition of GCSE as a collection
of CSE perceptions and enactive experiences, GCSE does not intuitively
appear to be amenable to a measurably immediate change under any set
of short-lived conditions. Correspondingly, its long-term usefulness may
be as a predictor of future levels of general performance within the
diverse domain of computer related tasks.

(p. 129)
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Being comprehended at this level, a potential source of error, that is temporary

changes in construct to be measured, is eliminated at least on theoretical grounds.

According to Compeau and Higgins (1995)%, this holistic comprehension of the
construct should be reflected to the approach adopted in measurement. It is
argued that concentrating on individual sub-skills rather than self-efficacy beliefs

for accomplishing tasks is a misconception exhibited by some researchers.

For example, the scale developed by Murphy, Coover and Owen (1989) aims to
arrive at a compound score of computer self-efficacy by investigating atomic skills
such as ‘Moving the cursor around the monitor screen’ or ‘Calling-up a data file to

view on the monitor screen’.

While discussing the common errors in assessment, Bong (2006) maintains that
self-efficacy should not be confused with other self-referent constructs such as

self-esteem and self-concept.

The most common mistake is to assess self-efficacy as a domain-specific
form of self-esteem. Investigators who commit this error conceptualize
self-esteem as a global index of perceived self-worth spanning across
many disparate domains and self-efficacy as similar emotional reactions
toward the self but in specific domains. However, self-esteem need not
be detached from a functional domain, nor is there a part-whole
relationship between self-efficacy and self-esteem (Bandura, 1997) [ctd.
in Bong 2006)].

(p. 289)
Therefore, constructs that claim to be a type of self-efficacy should concentrate on

one’s confidence in accomplishing a task, and not self-worth or self-perceptions

regarding a specific domain.

2 A scale that aims to measure computer self-efficacy is developed by Compeau and Higgins.
Although, not the most popular scale, it is widely cited as a comprehensive attempt to define and
measure computer self-efficacy. A reprint is provided in Appendix |
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Another error to be avoided is stated as ignoring the context-specific and
generative nature of self-efficacy constructs. Consequently, measurements should
not be based on self-assessments done in vacuum and respondents should not be
forced to weigh their self confidence on highly abstracted situations. Finally, Bong
(2006) warns that beliefs that match what is to be predicted should be looked for.
In other words, it is asserted that “the predictive utility of self-efficacy is
maximized when these beliefs are estimated in reference to the tasks and contexts
that best correspond to the criterial variable (Bandura, 1997; Pajares, 1996) [ctd. in
Bong 2006, p.295].

Bandura (2006) in his book chapter Guide for Constructing Self-Efficacy Scales,
states that perceived capability should be targeted by items “phrased in terms of
can do rather than will do” (p.308) so that intentions are not mistaken for self-
efficacy perceptions. Another crucial elaboration made by him is the danger of

focusing on outcome expectancies.

Another important distinction concerns performance outcome
expectancies. Perceived self-efficacy is a judgment of capability to execute
given types of performances; outcome expectations are judgments about
the outcomes that are likely to flow from such performances.

(p. 309)

5.4.2. Definition of the General Interaction Self-Efficacy

General Interaction Self-Efficacy (GISE) is specified as individuals’ self-efficacy

perceptions as far as learning new devices. Although, core definition seems to be
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too specifically formulated, as far as functional use of the corresponding scale is
considered, both GIE and GISE are primarily utilized for predicting participant
performance before usability tests are conducted. Therefore, long-term
appropriation of digital products, or long-term transformations witnessed in the
nature of interaction should not be engaged with as the main area of interest.
However, as it was discussed in Report 2, it is better not to act over exclusive at

this stage of instrument development.

General Interaction Self-Efficacy (GISE) is a judgment of capability to establish
interaction with a new device and to adapt to novel interaction situations...

In accordance with this definition, GISE has a two-fold character. First of all, GISE
is related with learning to use new devices. In this regard, it is the capability to
learn how to interact under unfavorable conditions, as well as ability to sustain
learning in the absence of factors that enhance the learning process. Secondly, it
is the ability to reorient, recover interaction and survive in a multitude of
breakdown situations. Hence, GISE targets the self-efficacy perceptions about

putting GIE into use during controlled processes.

126



5.5. Item generation

After an initial attempt to compile a list of items that target the construct of GISE
and relevant examples were examined, it was decided that a questionnaire for
basing item stems on users’ perceptions was necessary. Since definition of GISE
has been limited so that routine interaction and long-term processes were
excluded, the questionnaire targeted the early phases of coming across a new
interface, and initial steps of appropriating it. The aim was to grasp the users’
perceptions about factors that influence learning processes positively or
negatively. The rationale behind asking users things that make learning harder or
easier was to investigate whether a model could be extracted that would guide all
the scale development process, as well as exploring their jargon and approach to

the subject matter.

5.5.1. Methodology

Data collection was done with a self-administered questionnaire, titled Learning
Electronic Devices Questionnaire (LEDQ), which consists of open-ended questions.
The questionnaire was preceded by a one-page introduction, where aim of the
study and definitions were made clear by examples (see Appendix A for a sample
form). In the second part, first respondents were asked to report favorable and
then unfavorable situations for learning electronic devices. LEDQ was applied both

in printed and in electronic form.

Sampling was done with snowball technique. The only concern was to make sure

that approximately half of the respondents were youngsters with quite strong
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beliefs of GISE. 102 respondents participated in the study, with an average age of
29.9 (min. 18; max. 64). 59 of the questionnaires were in printed form whereas 43
were in electronic format. Questionnaires were answered in privately. Together

with the core data, age, gender, occupation and education data were asked for.

5.5.2. Results and analysis

A total of 287 negative and 269 positive expressions (550) were collected (see
Appendix B for full list). Expressions were not modified as much as possible, and
the main strategy was to maximize the number of potential item stems. As a
result, 425 expressions were identified and an abundance of item stems with
almost-redundant wordings were kept for later reduction. The data obtained were
then analyzed with two main purposes. At first step, the expressions were
grouped and a phenomenological model was developed (see Figure 5-9). This
model was supposed to serve as a guide for ensuring content validity, and as a
structured item pool. It should be noted that such a model should not be mistaken
for a factual model based on empirical findings. The rationale behind constructing
such a model is to gain insight about users’ perceptions about learning process and

having a structural representation for guiding the rest of the development process.

First order elements in the collective phenomenological model were novelty and
familiarity, affection, usefulness, ease of use, help and support, learning context
and process, breakdowns, and prior knowledge. Note that, as it was intended, the
majority of groups were based on either traits of artifacts or of interaction, except
prior knowledge. In the table below, the distribution of number of items across 8

groups was provided.

128



Table 5-1 Distribution of items?®

Sub-construct N
novelty and familiarity 42
affection 33
usefulness 35
ease of use 138
help and support 119
learning context and process 33
breakdowns 15
prior knowledge 10

> see Appendix C for expressions included.
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Together with the phenomenological model, it was observed that some of the
expressions were related to “attempting to learn” and some were “capability to
learn”. Out of this differentiation a process model can also be derived. Detailed

discussions about both models will be held in Chapter 6.

From the perspective of measurement, the distinction between ‘not to attempt to
learn” and ‘attempts resulting in unsuccessful trials’ is critical and worth
consideration. If the data is examined in-depth, it may be suggested that problems
witnessed by individuals with probably stronger self-efficacy beliefs are mostly
related with ‘not to attempt’ because of certain disincentives. In order to contain
such problems, the outcome of the decision process ‘attempt?’ should not be
modeled as dichotomous, but should be modeled as to carry ‘motivation’ data as
well. Then, it may be possible to suggest items such as ‘I am confident that | can
learn even an electronic device that | do not really need’. However, utmost care
should be taken while working on items that primarily target cluster I, in order not
to include ‘will do’ items instead of ‘can do’ items. Hence, items should be based
on situations in which users decide to attempt a trial. Users’ self-efficacy beliefs
should be judged in presence of unfavorable situations and absence of favorable
situations. Therefore, items should be focused on instances where learning
process is broken or become too complex and demanding. In the table below

there are some examples.
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Table 5-2 Examples of item stems 1

Bir elektronik aleti...

“...takildigimda yardim alabilecegim kimse olmasa da kolayca 6grenebilecegime

inaniyorum.” (Help and support)

“...Uzerindeki ikonlarin (kiiciik semboller) ne anlama geldigini anlayamasam da rahatlikla
O0grenebilecegime inaniyorum.” (ease of use)

“...arkadaslarimdan ¢ok karisik bir alet oldugunu duymus olsam bile kisa zamanda ¢ok
zorlanmadan 6grenebilecegimi diistinliyorum.” (learning context and process)

Furthermore, it is apparent that the nodes suggested in the process model were
not equally covered by the data collected. For example, although situations about
the feedback after each trial were not mentioned by many respondents, items that

target this loop may be generated.
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Table 5-3 Examples of item stems 2

Bir elektronik aleti...

“...ilk denemelerim basarisiz olsa da 6grenebilecegime inaniyorum.”

The primary source for the generation of the item pool was the outcomes of this
study. To put it more explicitly, 425 expressions derived with LEDQ were
transformed into item stems after a selection procedure. Although in some cases
expressions were directly worded as item stems, most of the times revisions in
form and content were necessary. In the process of transformation, a set of
criteria were applied in order to decide whether or not an expression will be
utilized as an item stem, and whether or not a selected expression should be
revised. These criteria were selected among several guidelines about item
development for general purposes® and for self-efficacy scales specifically®>. As
previously explained both phenomenological and process models suggested after

LEDQ were reflected in these guidelines.

* See Report Il for a detailed discussion
> Bandura, 2006 and Bong, 2006
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FORM

Use of colloquialism or jargon should be avoided;

Items should be clear, short, and simple;

ltems should ask only one situation to be evaluated at a time. Double-
barreled items should be avoided;

Double negatives should be avoided;

Iltems with weak or very strong statements should be eliminated;

CONTENT

ltems should not force respondents to speculate on situations that they did
not experience;

Items should not ask for judgments based on experiencing a specific type of
device;

ltems that denote situations which may enhance or hinder the learning
process depending on respondents’ personal characteristics should be
eIiminatedZG;

Items that suggest hard-to-generalize associations between situations and
success in Iearning27;

ltems that portray situations that affect whether the user will attempt to
learn or not should be avoided®.

ltems that target other kinds of self beliefs or inter-personal comparisons
should be eliminated;

Iltems that do not define a concrete situation should be eliminated;

*® For example situations when the user needs to learn the device in a short time may either
enhance the learning process, or may have a negative effect.

* For example items that include arguments about the appearence of the device were eliminated.
8 Self-efficacy scales should contain ‘can do’ items instead of ‘will do’ items. See Report Il for a
detailed discussion
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e Items should be context specific in order to avoid forcing respondents to

base their judgments on abstract situations.

Some items with redundant wordings were kept so that these may be empirically
evaluated in item tryout and major data collection. Some forms of colloquialisms

were tolerated for the sake of avoiding the use of technical terms.

Besides these, expressions that are not related with the task of learning a new
device and those that may not be associated with GISE were also discarded. The
number of respondents that included the expression in their answers (frequency)
was used as a reference. However, the decisions based on frequency values were
not carried out in a strictly quantitative fashion. It was treated as an auxiliary
criterion, especially in cases where an objective basis for making a decision was
not present. Expressions with high frequency values were examined carefully even
if they violate certain other criteria so that respondents’ perceptions may be well
represented, if criteria could be met by alternative wordings or slight modifications
in the content. Expressions with low frequency (1) that are hard to accommodate
within the collective phenomenological model were also scrutinized for relevance.

Most of the time, such expressions were discarded for the sake of content validity.

5.5.3. Phenomenological model

It should be noted that especially collective phenomenological model® suggested
does not necessarily reflect how respondents group situations that influence

learning process positively and negatively. The category titles seldom reflect exact

* see Report Il p. 12.
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terms used by respondents and suggested to match common concepts in usability
and related literature. Therefore, aim of the model is neither proposing a
theoretical basis for GISE (General Interaction Self-efficacy) nor uncovering its
inner structure. If the items grouped under each category are examined it is
apparent that although some categories are homogeneous and have a distinct
character, categories learning context and process and prior knowledge are quite
heterogeneous. Although it was possible to subdivide these into smaller
categories, numbers of items in these categories were not sufficient to prevent
atomization. The heterogeneity was noted to be considered in following steps, so

that diversity of content is conserved as much as possible.

At this stage, the primary utility of this phenomenological model was just to group
similar items together, and to monitor the distribution of items which sample

distinct content areas.

5.5.4. Wording

The wording strategy adopted was to simplify sentences and expressions as much
as possible, without hindering the initial meaning. Furthermore so-called item
hardness was tried to be adjusted with the use of proper wording. In doing so, the
aim was to adjust statements in order to ensure that items are not rated with
minimum or maximum scores by all of the respondents. Expressions were
transformed so that each item stem was made up of a sentence depicting a
negative situation, which is a frequently employed strategy in self-efficacy scales
(see Bandura, 2006; Bong, 2006) Since respondents’ self-efficacy beliefs regarding
learning a new device in challenging conditions was to be measured, items were

structured to convey meaning in the following patterns:

136



“Even if x is not present”,

“Even if x is present...”

Therefore, items were based on instances where positive factors are absent or
negative ones are present. The following examples illustrate how expressions

compiled in LEDQ were converted into item stems:

“Diger aletlerden bildigim kullanim mantigini uygulayabiliyorsam” > “Diger
aletlerden bildigim kullanim seklini uygulayamiyorsam”

“Cok kullanilan fonksiyonlar kolay bulunuyorsa” > “Cok kullanilan 6zellikleri
kolay bulunuyorsa”

“Oriniin Ustiinde anlasiimayan giinlik hayatta kullanilmayan sozcikler

varsa” > “Ustiinde anlasilmayan sdzciikler varsa”

For the development of items of non-LEDQ origin, well established heuristics
devised by Jacob Nielsen (Nielsen, 1994)*° was utilized. Each guideline was
critically evaluated for item generation potential. Most of the items generated
this way, included concrete situations depicting undesirable interface
characteristics.  Expressions that contain such detailed descriptions about

characteristics of interfaces were not observed in stems gathered in LEDQ.

“Hata uyarilari anlasiimazsa.”
“Alet yaptiklarimi iptal etme sansi vermiyorsa.”

“Kullanim sirasinda bir ¢cok seyi aklimda tutmam gerekiyorsa.”

* For an online copy and information about the updated list of heuristics see
www.useit.com/papers/heuristic/heuristic_list.html
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As a result, 242 items were generated to be evaluated by the experts.

In the

diagram below, content distribution before and after item generation is shown.

Table 5-4 Item distribution

Categories Frequency in Frequency in AfF
LEDQ item pool
(N*=425) (N=242)
Novelty and familiarity 0.10 0.11 -0.01
Affection 0.08 0.08 0.00
Usefulness 0.08 0.10 +0.02
Ease of use 0.32 0.26 -0.06
Help and support 0.28 0.21 -0.07
Learning context and 0.08 0.05 -0.03
Errors and breakdownst 0.04 0.03 -0.01
Prior knowledge 0.04 0.03 -0.01
of non-LEDQ origin - 0.14 -

* Total number of expressions / items

t Category was previously called ‘breakdowns’

¥The difference between frequency values of expressions in LEDQ and item pool

138



With the introduction of items that are of non-LEDQ origin the weight of two
major categories, namely ease of use and help and support were reduced by 13%.

However, the category ranking according to frequencies is not drastically affected.

5.6. Expert review

The last item reduction done before empirical studies was done in accordance with
evaluations made by a group of experts. Experts were also encouraged to suggest
items, change or comment on the existing ones, which would broaden the content

covered by item pool.

5.6.1. Methodology

242 items generated were submitted to 5 raters to be evaluated with regards to

form and content. The following criteria were considered while choosing experts:

e Should be experienced in user research, specifically in the area of
consumer products;

e Should be knowledgeable in concepts related to usability and
interface design;

e Should be familiar to problems that user witness with digital
interfaces;

e Should be experienced in usability testing;

e Should be experienced in preaparing and administration of

guestionnaires or similar paper-based data collection techniques
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After the team of experts was assembled a document with following information
was submitted together with the items to be evaluated:
e Rationale behind the main research;
e A short operational statement about the expected function of scale
that will be developed,;
e Detailed definitions about each keyword used in the operational
definition;
e A brief description about the concept of ‘self-efficacy’;
e A brief description about the targeted construct ‘General
Interaction Self-Efficacy’
o Aim of expert review, how the results will be utilized
e Criteria of evaluation regarding the quality of wording (form);
e Criteria of evaluation regarding the validity of content (content);
e Technical notes about how scores and comments should be

provided.

A sample of this document is provided in the Appendice C, D. After one of the
raters asked for a detailed explanation about strategy to be adopted for scoring
items, an e-mail was sent to all raters for further explanations. In this e-mail,
experts are asked to reflect their own opinions in their ‘content’ scores and to
evaluate each item on its own, without comparing it with alternatives and without
considering the number of similar items. Furthermore an example about how the
items will be presented to respondents was provided. Later on, some of the raters
asked for more help about evaluation strategy. No extra expert training or applied

instructions were given.

Raters were expected to evaluate each item with a 10-point scale ranging between

1 and 9. Response format enabled experts to submit ‘neutral’ scores (5).
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It took approximately 4 to 8 weeks for experts to complete and return evaluation

forms.

5.6.2. Results

Results of the expert review were provided in Appendix E.

Inter-rater reliability

Reliability among the scores provided by experts was calculated by correlating
each rater’s scores with the group average (Uebersax, 2000). Although correlation
coefficients were inflated since each rater’s score is reflected in both variables
(rater’s score, group average), reliability was quite low (r=0.54, r=0.55 for ‘form’
and ‘content’ scores respectively). If reliability was calculated in a conventional
fashion so that scores of each rater is compared with other raters individually,

coefficients were very low as expected.
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Table 5-5 Inter-rater reliability

Form
Rater Rater Rater Rater Rater
A B C D E Average
Rater A 0.08 |0.14 |-0.00 |0.15 0.09
Rater B 0.15 |0.14 |0.15 0.13
Rater C 0.12 |0.21 0.15
Rater D 0.12 0.09
Rater E 0.16
0.12
Content
Rater Rater Rater Rater Rater
A B C D E
Rater A 0.32 |0.16 |-0.07 |0.17 0.14
Rater B 0.17 ]0.08 |0.15 0.18
Rater C 0.11 |0.28 0.18
Rater D 0.04 0.04
Rater E 0.16
0.14
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The fact that inter-rater reliability was low can be explained by the subjective
nature of item evaluation, especially with regards to wording and differences in
interpreting the construct GISE. Intra-rater correlation—i.e. correlation
coefficients between form and content scores given by an individual rater—were
quite high, ranging from 0.54 to 0.82, with an average of 0.63. The reason for such
high values may be the fact that experts actually evaluated item quality as a whole,

and then adjusted their scores considering form and content.

With these results, it was decided that item elimination should not be carried out
totally based on average scores yielded by each item. The procedure will be

discussed later.

Score distribution

Score distributions of individual experts are given below.

120 ~

100

80 -

60 - B FORM

40 - CONTENT

- kil

1 23 456 7 809

Figure 5-10 Score distributions of Rater A
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Figure 5-11 Score distributions of Rater B

120 +

100

80 T

m FORM

40 - W CONTENT

20 1

123 456 7 89

Figure 5-12 Score distributions of Rater C
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Figure 5-13 Score distributions of Rater D
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Figure 5-14 Score distributions of Rater E
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Almost none of the distributions, except Rater D, were normal. Distributions for

the raters B, C, and E were positively skewed with average scores quite higher than

the expected midpoint.

Table 5-6 Mean, median and standard deviation values of scores submitted by

raters
Rater A Rater B Rater C Rater D Rater E
For Conte For Conte For Conte For Conte For Conte
m nt m nt m nt m nt m nt
Mean 5.1 6.04 6.6 7.71 7.2 7.56 5.7 4.66 7.3 7.64
5 4 4 9 3
Medi 5 7 7 8 7.0 8.00 6.0 5.00 8.0 8.00
an 0 0 0
St. 2.6 238 1.3 1.19 1.6 1.50 20 2.19 2.0 1.80
Dev. 7 6

Average values across raters are 6.43 and 6.72 for ‘form’ and ‘content’ scores

respectively. Together with common distribution characteristics; high average

scores and low standard deviations made it necessary to determine some criteria

to lead the item reduction process.
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5.6.3. Item reduction criteria

Due to high average scores, low inter-rater reliability and relatively high intra-rater
correlations, it was decided that form and content scores should be averaged and
items to be eliminated should be somehow based on this composite score. Given
the distribution characteristics, threshold was set to 6.50 instead of 5. However,
items that yielded lower composite scores were also kept for further evaluation
and both scores across raters and individual ‘form’ / ‘content’ scores were taken
into consideration. The following points summarize the criteria that are utilized to

systematically carry out reduction process.

Items with the following characteristics had the priority to be selected as a scale

item:

o Items that yield a score of 6.50°! or above;

o Items that yield a score below 6.50 in the presence of a single
outIier32;

o Items that have a low ‘form’ score, but a high ‘content’ score*,

o Items that are derived from expressions observed with high
frequencies in LEDQ;

o Items that play an important role in representing a sub—category34;

o Items that fulfill item generation guidelines previously utilized.

*The composite value obtained after the ‘form’ and ‘content’ scores were averaged.

32 . . . s . . . . .
Since inter-rater reliability is low there are many item scores where the average is quite high

despite a single score below 3 (eg. 8-9-8-7-1). These items were also given priority in the selection

process.

* Jtems that have a low ‘content’ score were not taken into consideration even they had an

outstanding ‘form’.

** Such items were tried to be improved by alternative wordings and reformulations.
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Together with these, the item distribution characteristics summarized in were
considered during item reduction, so that an imbalance among sub-categories is
not created. This was done by determining quotas for each sub-category.
However, theses quotas were not treated as strict limits, but as a framework to

lead the elimination process.

5.6.4. Item reduction and the reduced item set

There were some defective items in the initial pool. These defects prevented
consistent evaluation. Two of the item stems (13, 61) included positive
expressions instead of negative ones. Although some raters submitted a score
after correcting the items, 2 of the raters did not score item 13. Scores submitted
to item 61 were complete. One item stem (210) included a double-negative

statement.

113 and 116 were redundant items with exactly the same wordings. Therefore,

item 116 was eliminated.

There were minor spelling mistakes but these did not hinder the meaning

conveyed.

After the removal of defective items, item reduction process was carried out in line

with the criteria listed above. The number of items was reduced from 242 to 104.
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5.7. Major data collection

5.7.1. Materials and Method

Main Sampling Strategy

Required sample size for item try out and major data collection was determined as
50 and 450 previously. In order to ensure that the scale is administered to an
unbiased sample, the sampling strategy was shaped in accordance with 3 points

listed below:

e Sample should be composed of approximately 50% males and 50%
females, reflecting the ratio in population®”.

e Age groups between 18 and 54%° should equally be represented in
the sample. Distribution should reflect real weights of the age
groups in population.

e Every geographical region should be represented in the sample®’.

In accordance with these criteria sample population was defined as follows:

250 female and 250 male adults, resident in the districts of Cankaya, Yenimahalle,

Mamak, Kecioren; between ages of 18 to 54...

» Although aim is not hypothesis testing with regards to the effects of gender, a severe imbalance
should be avoided so that a possible source of a systematic error is eliminated.

3 Age group partitioning employed by TUIK is 18-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54.
Therefore, 54 is set as the upper age limit.

7 Sampling from a diversity of socioeconomic groups is tried to be attained by administering the
scale in different districts of Ankara.
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In order to determine the weight of age groups within sample population, data
from TUIK (Turkiye istatistik Kurumu) was analyzed and the distribution was done
to replicate the exact weights of the age and gender groups in Ankara
population).The following table summarizes the distribution of age groups in
Ankara (ADNKS, 2008) and how this structure is preserved in the sample

population.

Table 5-7 Population and sample distribution to age groups

o o £ 9 © % )
3 £ P 25 v |2
= " K] E o a 3
b K] ] g [\J] £ ©
o c ® c ol E « 8 © 2 c
s S © 9 E < ° 35 2 |= e
e & " 8 |58 |5, |5, B2 |£ |88
> 2 g g |23 |23 (gg |€s |§ |E2 |z
& g 3 g | &g |EE |8f |22 |S |58 |8
18- 268,87 | 242, 13
511,803 0.27 0.53 (0.47 | 1343 | 71 64
24 1 932 4
25- 153,91 | 154,
308,493 0.16 0.50 [ 0.50 | 80.9 |40 41 81
29 9 574
30- 133,38 | 137,
270,499 0.14 0.49 (0.51 | 71.0 | 35 36 71
34 3 116
35- 132,85 | 135,
268,515 0.14 0.49 |1 0.51 1704 |35 36 70
39 8 657
40- 112,88 | 112,
225,234 0.12 0.50 [ 0.50 | 59.1 |30 29 59
44 1 353
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Table 5.9 cont’d

45- 90,3

181,609 | 91,220 0.10 0.50 | 0.50 | 476 |24 24 48
49 89
50- 70,2

139,903 | 69,674 0.07 0.50 | 0.50 | 36.7 | 18 18 37
54 29
To

1,906,05 | 962,80 | 943, 500.0 50
tal 85.15 | 0.51 | 0.49 253 | 247
33 | 6 6 250 0 0

Sampling within districts

A strict sampling procedure such as determining the exact residences in which the

scale will be administered was not employed. In order to make sure that certain

sub-regions were not systematically visited more, streets were chosen randomly

among all the streets that lie within the borders of the districts. Administrators

were instructed for maintaining an unbiased approach in ‘selecting’ buildings to

seek volunteers for participation. These instructions will be further discussed

together with other instructions provided to administrators.

*® Note that there are 554 males and 450 females in Ankara population with missing age data.
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Administration

Scales were to be self-administered by respondents after a brief explanation of the
task by the administrators. Study was carried out in residences, with only one
resident at each residence. In order to ensure that required gender distribution is
not very hard to attain, data collection in both item try out and final phase was
carried out at weekends. Administrators first introduced themselves; explained
the study, and how items should be scored using the rating scale. A short exercise
was provided in order to familiarize respondents with rating items. Then, an
informed consent was obtained from each respondent declaring that their
participation is voluntary (see Appendix G). All the respondents were made sure
that they can quit filling out the scale whenever they feel stressed either
physically, or emotionally. Administrators left the respondent for approximately 30
minutes to 2 hours and returned back to pick up the scale. If the form was not
completed administrators asked respondents to complete the form if they did not
left it blank intentionally. In case where respondent refused to complete the form

it was recorded as missing data and replaced with another administration.

Official permissions

Prior to data collection across 4 districts in Ankara, all the necessary permissions

were requested from the following institutions:

e Middle East Technical University Human Subjects Ethics Committee;

e Governorship of Ankara;

e Ankara Department of Police.
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Team of administrators

The team of administrators was assembled from a group of undergraduate and
graduate students, studying in sociology in METU and Ankara University. Team
consisted of four members who have a substantial amount of experience in

administrating questionnaires and interviews in field studies.

Before the item try out, the team was subjected to a short training programme
that consisted of 3 sessions. First two sessions lasted approximately 2 hours and
the last session was a brief 30-minute meeting. In the first session, after discussing
the team’s previous experiences in field studies, a brief introduction about the
area of research was presented. This was followed by a short presentation about
the main research questions, the rationale behind the method to be employed,
and how results will be utilized. After the session, hand outs that summarize the
topics discussed were supplied. In the second session, administrators were
introduced with the sampling strategy and the geographical regions where the
study will be conducted. Furthermore, administrators were warned not to
systematically choose a particular type of building (e.g. blocks, squatter’s houses,
etc.), exclude shops and any other kinds of work places in order to look for
participants. Finally, administrators were instructed about the scale form, how
should respondents be informed and problems that will possibly be experienced in
the field. Before, the team was dismissed each district was assigned to a group of
administrators. In the third session, an envelope that consisted of photocopies of
legal permissions, scale forms, instructions, consent forms, district maps, and
forms to record addressed visited was handed out to each administrator. After a
final overview of the technique to be employed in the field, the team was

dismissed.
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At later stages of data collection, short informal meetings were held to discuss the

problems experienced and strategic decisions to overcome these.

Scale form

104 items retained after expert review phase were included in this preliminary
scale (see Appendix H). Further item reduction was expected after the initial item

try out. Scale was composed of four parts:

e Questions that target demographics information (age, gender, level
of education)

e Short instructions about GISE scale

e GISE scale items

e Checklist of electronic devices used by respondents39.

A 0 — 10, 11 point scale was employed considering that respondents with low
literacy may feel comfortable with submitting in the interval used in grading in

formal education until 1990’s.

The following rating scheme was employed with verbal anchors at both ends.

3 Although scale development is the primary aim, additional information on the devices used by
respondents were also collected so that an initial exploration about validity was done. In such a
study, a moderate positive correlation between GISE score and the types of electronic devices used
may indicate that the basic proposition “as users interact with more interfaces their GIE and
therefore GISE increases” is valid.
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Puanlama

0 1 23 45 6 7 8 9 10
Aleti 6grenebilecegime Aleti 6grenebilecegime
kesinlikle kesinlikle gliveniyorum

glivenmiyorum

Instead of putting a check to corresponding boxes, respondents were asked to
write down scores in order to avoid careless and random responses to some

extent.

1 Daha 6nce ayni ise yarayan bir aleti kullanmadiysam Puan(0-10):

Since the scale form contained 104 items, it was suggested that possibility of
careless responses would increase as respondent advances through the form. In
order not to introduce a systematic error with regards to item orders, item set was
partitioned into 5 sub modules (shown as A, B, C, D, E in Figure 5-15). 5 alternative
forms (labeled as Form 1, Form 2, Form 3, Form 4, Form 5 in Figure 5-15) were
prepared so that none of the modules were disadvantaged in terms of its order

within the scale form.
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Form 1 Form 2 Form 3 Form 4 Form 5

A = D C B
B A E D C
C B A = D
D C B A E
E D C B A

Figure 5-15 Item shuffle groups utilized in this study

Criteria for data reduction in item tryout

Criteria for data reduction were set as follows:

o Descriptive statistics in order to identify items with improper item
difficulties™ and unexpected variances™;

o Items that are left blank frequently;

o Items that do not correlate with the rest of the items in the scale (i.e. items

with low item-remainder coefficients).

0 Iltem difficulty is used as a term to define sample mean of the scores yielded in a particular item.
If the distribution is skewed to either hand, item is said to have low item difficulty (i.e. below
expected mean—>5 in this case) or high item difficulty (i.e. above expected mean).
41 . s . . . .
Variability of answers also regarded as a measure of good item design. ltems with low variance
are far from showing a discrimination power. For example, if all of the respondents rates an item
with exactly the same score, this does not add anything to the measurement power of the scale.
Therefore, deletion of such an item does not cause any loss of information.
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Criterion 1 and 2 were set as auxiliary criteria for identifying potentially defective
items. However, there are no conventional ways for an ultimate evaluation based
on descriptive statistics and skipping behavior. Therefore, items that do not “pass”
these two criteria were to be marked for further evaluation in later stages and
especially against criterion 3. For criterion 3, as the main rule against which the
item reduction was to be performed, a minimum acceptable value of 0.40 was set

(Spector, 1992).

Hypotheses regarding independent and dependent variables

A preliminary analysis to explore relations between independent and dependent

variables was done. In this regard, the following relationships were analyzed:

The number of electronic devices used by participants (NED) vs. total score

calculated by the sum of scores yielded by all the items (Total Score)*.

e Total score vs. age

e Agevs.NED

The expected type of relations by theory was a positive correlation between total
score and NED, a negative correlation between total score and age, and finally a
negative relationship between age and NED. In other words, it was hypothesized
that individuals with higher total scores were expected to have a substantial
experience with electronic devices. Besides this main expectation, it was
hypothesized that younger individuals should have high total scores and should

have a higher NED.

2 Although the total scores are meant to reflect GISE-S score, at this stage, before the scale was
developed by retaining superior items, it is early to name the total score as GISE
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It should be noted that only the first relationship is a relationship between
independent (NED) and dependent variable (total score). The other relationships
were explored in order to explore further opportunities of providing proof of
validity. Although the type of relationships in these two assumptions does not
depend on previous theoretical discussions, face validity of both of these

relationships are quite high.

5.7.2. Results of item tryout phase

Actual sample profile after data collection in item try out phase

Although not as strictly as it was in the major data collection phase, the sampling
strategy previously discussed was tried to be maintained in item try out. In this
respect, 65 scale forms were submitted to respondents and 62 forms were
returned back to be analyzed. 10 of the cases were excluded due to following

reasons:

e Missing demographical information;

e Pages systematically left blank, or forms with a considerable amount of
unanswered items;

e Forms filled out in an unexpected way (e.g. respondent circles 0 or 10 in

the rating label, ratings scores are totally illegible).

These misapplications were documented and reported to administrators in order

to make sure that similar loss of data does not occur in the next phase.

After the elimination of defective forms ultimate sample size was 52.
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The average age of the respondents was 33.2, with a minimum of 18 and a
maximum of 55 (std. deviation = 11.2). 28 of the respondents were females and
24 of them were males. The geographical distribution of the respondents was 12,
9, 11, and 20 individuals in the districts of Cankaya, Yenimahalle, Keciéren and

Mamak respectively.

Descriptive statistics

Mean values of the 104 items ranged between 3.90 (Iltem 55) and 5.63 (Iltem 42).
These values were within +1/3 standard deviations of the mean**. However, item
42 and 55 were reserved for further evaluation phases since deviation from the

mean was significantly high regarding the other deviation values.

Variances ranged between 7.14 (ltem 28) and 12.76 (ltem 100) without any

abnormally high or low values for any of the items.

With these results, no item reduction based on descriptive statistics was done, but

item 42 was highlighted as a potentially defective item.

* Note that during literature research about scale development, it was not possible to locate a
convention about how to interpret deviations from the expected mean. Therefore, an arbitrary
border of +1/3 standard deviations from the mean was determined. Together with this, outliers
were searched manually even among the values within +1/3 standard deviations from the mean.
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Item-remainder coefficients

Item-remainder coefficients for the 104 items ranged between a minimum of 0.48
(Item 67) and a maximum of 0.92 (Item 51). Table below shows the rankings of

items with respect to item-remainder coefficients.

Table 5-8 Item-remainder coefficients for the 104 items included in item tryout
phase

Rank 1 2 3 4 5 6 7 8

Item no. 51 |92 |90 102 |96 | 80 104 | 86

Item-remainderc. | 0,92 | 0,87 | 0,86 | 0,85 | 0,85 (0,84 | 0,84 | 0,84

Rank 9 10 11 12 13 14 15 16

Iltem no. 57 98 89 84 14 |72 97 52

Item-remainderc. | 0,84 | 0,84 | 0,84 | 0,84 | 0,83 0,83 |0,83 | 0,83

Rank 17 18 19 20 |21 |22 23 24

Item no. 50 |8 |30 |9 |9 101 | 103 |93

Item-remainderc. | 0,83 0,83 |0,83|0,83|0,82|0,82 0,82 | 0,82

Rank 25 26 27 28 29 30 31 32

Item no. 31 82 70 85 71 59 77 48

Item-remainderc. | 0,82 0,82 |0,81|0,80|0,80|0,80|0,80 | 0,79

Rank 33 |34 |35 |36 |37 |38 |39 40

Iltem no. 56 37 79 47 74 |7 38 45

Item-remainderc. | 0,79 0,79 | 0,78 |0,78|0,78 | 0,78 | 0,78 | 0,77
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Table 5-8 cont’d

Rank 41 |42 |43 |44 |45 |46 |47 48
Item no. 76 |2 43 1100 |3 46 |75 88
Item-remainderc | 0,77 0,77 10,77 | 0,77 | 0,76 | 0,76 | 0,76 | 0,76
Rank 49 |50 |51 |52 |53 |54 |55 56
Item no. 27 69 23 99 36 34 58 60
Item-remainderc. | 0,75|0,75|0,75|0,75|0,75| 0,75 | 0,75 | 0,75
Rank 57 |58 |59 |60 |61 |62 |63 64
Item no. 39 |4 44 132 |53 |24 |49 40
Item-remainderc. | 0,75|0,74 | 0,74 |0,74|0,73 0,73 (0,72 | 0,72
Rank 65 |66 |67 |68 |69 |70 |71 72
Iltem no. 1 12 81 5 6 54 55 16
Item-remainderc. | 0,72 0,72 0,71 |0,71|0,71|0,71 0,71 | 0,70
Rank 73 |74 |75 |76 |77 |78 |79 80
Item no. 8 19 |94 |66 |73 |91 |29 11
Item-remainderc. | 0,70 | 0,70 | 0,70 | 0,70 | 0,70 | 0,69 | 0,69 | 0,69
Rank 8 |8 |83 |8 |8 |8 |87 88
Item no. 22 |61 |62 |68 |10 |18 |63 35
Item-remainderc. | 0,69 | 0,69 | 0,68 | 0,68 | 0,68 | 0,68 | 0,68 | 0,67
Rank 8 |90 |91 |92 |93 |94 |95 96
Item no. 65 |33 |21 |78 |87* |26™ |64* |13*
Item-remainderc. | 0,67 | 0,66 | 0,65 | 0,65 | 0,64 | 0,64 | 0,64 | 0,63
Rank 97 |98 |99 |100 |101 |102 |103 | 104
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Table 5-8 cont’d

Iltem no. 15* | 41* | 28* | 17* | 20* | 42* | 25* | 67*

Item-remainderc. | 0,59 | 0,58 | 0,58 | 0,57 | 0,57 | 0,52 | 0,51 | 0,48

Before data collection, reduction strategy was decided to be based on eliminating
items below a certain value. The cutoff value for identifying defective items was
determined as 0.40 (Spector, 1992). However, as shown in Table 5-9, all the
coefficients yielded in this phase was above 0.40. Given the fact that it was not
possible to identify defective items by evaluating the results of descriptive
statistics, it was decided that the cutoff value should be increased so that some
less reliable items are reduced in this phase. Although increasing the cutoff value
may be thought to increase the probability of deleting non-defective items,
Spector (1992) states that an item reduction strategy may be either based on a
pre-determined cutoff value, or on number of items to be retained after the
reduction process. In other words, one may either inter-item reliability may be the
primary criterion, or the number of items to be included in the final scale may
dominate the reduction strategy. Therefore, it may be deduced that, item-
remainder coefficient threshold may be increased safely to some extent. In
accordance with these, first cutoff value was set to 0.70. With this new threshold,
21 items would be eliminated. However, a closer inspection of items to be deleted
revealed that some of the pre-determined categories would not be sufficiently
represented or totally get lost (e.g. usefulness category) in the major data
collection phase, if 0.70 was determined as the cutoff point. Given the fact that it
is not methodologically safe to drastically alter the structure based on a study

conducted on a relatively small sample (N=52), cutoff value was set to 0.65.
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With the establishment of this criterion in a post-hoc fashion, it was possible to
delete 12 items, without any drastic change in the pre-determined structure
discussed in Report Ill and IV. Within this group of items, item 42, previously
reserved for further evaluation given its high deviation value, was also reduced.
However, item 55 was kept since item-remainder coefficient for this item was
sufficiently high (0.71). As a result, scale was refined and a scale with 92 items was

arrived at to be further refined in the major data collection phase.

Reliability

Although it is early to calculate reliability at this stage, since it is not known
whether the scale is unidimensional or multidimensional, Cronbach aIpha44 was
computed as 0.992, which also reflects the high item-remainder coefficients (see
Table 5.9). The fact there were many redundant items utilized at this phase

explains why the Cronbach alpha is above 0.90.

Content sampling after item reduction

After the item reduction done in this step, content sampled by items were

summarized in Table 5-9.

* Cronbach alpha is a measure of inter-item reliability, ranging from 0.00 — 0.99 A higher alpha
level indicates that on average items reliably measure the same construct. In social sciences an
alpha level above 0.80 is considered a strong indication of reliability(e.g. Netemeyer, Bearden &
Sharma, 2003).
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Table 5-9 Content sampling in successive steps

Sub-category 1* |2
1.1 - Novelty — familiarity > familiar product family 4 4
1.2 - Novelty — familiarity > familiar interface / product 17 | 13
1.3 - Novelty — familiarity > familiar brand 6 4
1.4 - Novelty — familiarity > similarity with previous model | 7 3
1.5 - Novelty — familiarity > diffusion 8 7
2.1 - Affection > interest 8 7
2.2 - Affection > emotion 20 | 15
2.3 - Affection > visual appeal 5 0
3.1 - Usefulness > need 20 |16
3.2 - Usefulness > necessity 8 6
3.3 - Usefulness > urgency 7 3
4 - Ease of use [general] 36 |21
4.1 - Ease of use> efficiency 8 4
4.2 - Ease of use> intuitiveness 28 |21
4.3 - Ease of use> physical characteristics 15 |3
4.4 - Ease of use> simplicity >structure 24 |13
4.5 - Ease of use> simplicity >number of functions 8 6
4.6 - Ease of use> language >literal 14 |6
4.7 - Ease of use> language >visual 5 0
5.1 - Help and support > informal help > from salespeople | 6 5
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Table 5-9 cont’d

5.2 - Help and support > informal help > user forums 1 0 0 0
5.3 - Help and support > informal help > to others 3 0 0 0
5.4 - Help and support > informal help > from peers 26 (24 |7 7

5.5 - Help and support > formal help > instruction manual |9 6 2 1
>availability

5.6 - Help and support > formal help > instruction manual | 66 |30 |9 8
> characteristics

5.7 - Help and support > formal help > instruction manual | 8 3 1 1
>support services

6.1 - Learning context and process >method 12 {10 |2 2
6.2 - Learning context and process >achievement 5 4 3 3
6.3 - Learning context and process >opportunities 7 6 1 1
6.4 - Learning context and process >other users 9 6 1 1
7.1 - Breakdowns>cost 9 4 2 2
7.2 - Breakdowns>likelihood 6 3 1 1
8.1 - Prior knowledge>terminology 4 4 1 1
8.2 - Prior knowledge>domain knowledge 6 4 2 1
Non-LEDQ - 33 |17 |17

* 1 —LEDQ, 2 — Expert review, 3 — Iltem try-out, 4 — Major data collection

With the reduction of 12 defective items, only subcategory “Usefulness >

necessity” was totally eliminated from the item pool. However, all the main
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categories remained in the content structure. The scale utilized in major data

collection phase after item reduction is provided in Appendix H.

5.7.3. Results of major data collection phase

In the major data collection phase, 476 forms were returned by administrators.
Nevertheless, 33 of the forms were eliminated. Some of the forms were excluded
because of the similar reasons previously discussed in accordance with item tryout
phase. In addition to these reasons, forms that contain even a single missing
response to an item were also eliminated in order to have a dataset appropriate

for factor analysis.

Ultimately, actual sample size in this phase was 442. The average age of the
respondents was 33.3, with a minimum of 18 and a maximum of 58 (std. deviation
= 10.5). 225 of the respondents were females and 218 of them were males. The
geographical distribution of the respondents was 117, 107, 105, and 114
individuals in the districts of Cankaya, Yenimahalle, Keciéren and Mamak

respectively.

Item remainder coefficients

Similar to the results in the item tryout phase item-remainder coefficients were
quite high (see Appendix J). Only a single item (Item 70) had a considerably low
coefficient (0.45) and was marked as a potentially defective item. Responses for
this item (“Yanimda zaten o aleti kullanmayi Ustlenmis biri varsa”) were quite
variable when compared to the other responses. A close inspection revealed that

some of the respondents considered the instance as a positive factor while others
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considered it as a negative one. Therefore, not only the magnitude, but also the
direction of the responses to this instance showed great variance lowering the
item-remainder coefficient significantly. The rest of the coefficients were above

0.65.

5.7.4. Exploratory factor analysis

As suggested in many scale development procedures (e.g. Netemeyer, Bearden
and Sharma, 2003, in order to reduce items and explore the factorial structure of
the item set utilized an exploratory factor analysis was conducted. One of the
major reasons to conduct such an analysis was to explore the dimensionality **of

GISE.

For determining the number of factors that underlie a construct, Netemeyer,
Bearden and Sharma (2003) suggests that three criteria after factor analysis may

be employed:
e Scree plot46;
e Kaiser-Guttman principle47;

e Comprehensibility of factors

* See Report IV for a brief discussion on dimensionality.

a6 According to scree plot technique, when eigen values are plotted against factors if a sharp
decrease defined as an “elbow” may be detected, it is safe to conclude that number of factors
before the “elbow” may adequately explain the majority of variance.

i According to Kaiser-Guttman principle, the number of factors with eigenvalues higher than 1.0
should be included.
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After factor analysis was conducted®®, the “elbow” observed in the scree plot
indicated that only a single factor solution may be safely chosen, which means that

scale may be regarded as a unidimensional one.

70,00

60,00

50,00 \
40,00 \
30,00 \
20,00 \
10,00 \

0,00 T T T T T T T T 1

Figure 5-16 Scree plot after factor analysis

However, if Kaiser-Guttman principle was relied upon number of factors increased
to 9. According to Netemeyer, Bearden and Sharma (2003) the ultimate decision

should be made by considering comprehensibility of factors extracted.

8 5pss 17 was used for conducting exploratory factor analysis.
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In order to check for theoretical comprehensibility of factors several factor
solutions, starting from a 9-factor solution, were examined before deciding the

number of factors to be extracted.

Only a single item (“70 - Yanimda zaten o aleti kullanmayi Gstlenmis biri varsa”)
was treated as an outlier since the item had considerably low item-remainder
coefficients compared to the other items in the scale. The problem with the item
was probably the possibility that some of the respondents treated the situation
depicted in the item as a positive reinforcement while others treated it as a

condition that affects the motivation to learn a device negatively.

In each factor solution the following set of item reduction criteria were utilized and
the surviving items and factor structure was assessed with regards to their

theoretical plausibility.

Factor analysis was done in accordance with the following main principles

(Kleinbaum & Kupper, 1978):

e Simple structure and complexity reduction
e Independence among factors
e Conceptual meaningfulness and homogeneously sampled

content
Operational criteria for reduction and assessment were as follows:

e Items that have loadings above 0.50 were considered significantly

loaded by a factor™®.

* Since it is impossible to determine an absolute cutoff point was determined as 0.40. With this
threshold it was not possible to eliminate items so that an-easy-to-administer number of items are
retained. Depending on the 9-factor solution, the cutoff was increased until at least 5 items were
retained in each factor group.
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e |tems that are loaded by more than one factor (above 0.40) were
eliminated.

e Items that are theoretically irrelevant were eliminated even they
comply with the other criteria.

e Factors should at least be loaded by 5 items in order to form a

subscale.

9-Factor solution

A close inspection of the item groupings indicated that 9-factor solution is quite
comprehensible (see Appendix K for factor loadings). When items included in
these factors were evaluated it was evident that the preliminary
phenomenological framework suggested was almost reflected in the factorial

structure derived after the factor analysis.

However, after the item reduction was completed, factors 8 and 9 (breakdowns,
learning context-process, and affection) were eliminated since there were no

items significantly loaded by these factors.

8-Factor solution

In 8-factor solution, the factor structure resembles 7-factor solution after the
elimination of factors 8 and 9. In this case 8" factor loads a single item (67),
therefore 8-factor solution was also considered as inappropriate as far as a single

item would not yield reliable results.
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7-Factor solution

In this solution, factors 8 and 9 were totally eliminated. The remaining factors fit

well with the theoretical categorization suggested after LEDQ.

6-Factor solution

In solutions where less than 7 factors were extracted many items were observed
to significantly load more than one factor and both simple structure and
theoretical comprehensibility was heavily compromised. Therefore, the

assessment was terminated.

As a result, 7-factor solution was adopted. After the extraction of 7 factors and the
employment of item reduction criteria defined above 66 items were retained in 7
subscales. However, for the sake of ease of administration, further elimination in
order to have 5 items in each subscale was attained by removal of redundant
items. Since all the items were above the cutoff values and complied with other
criteria this last stage of reduction was not done based on quantitative means. In
order to have a 7 x 5 structure items in each subscale were inspected with the help
of item correlation matrix and redundant items were eliminated. The general
strategy utilized was to reduce items without losing unique items that represent

specific dimensions. Below is the final scale composed of 7 subscales.
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Table 5-10 Subscale: Novelty

Familiarity — Novelty Cronbach Alpha:
0.94

Daha 6nce ayni ise yarayan bir aleti kullanmadiysam

Daha 6nce karsilasmadigim bir aletse

Diger aletlerden alistigim kullanim seklini
uygulayamiyorsam

Daha 6nce alistigim aletlerle arasinda ¢ok fark varsa

Kullanmaya alisik olmadigim teknolojiler iceriyorsa

Table 5-11 Subscale: Motivation

Motivation (usefulness — affection) Cronbach Alpha:
0.91

Severek aldigim bir alet degilse

Kullanmaktan sikiliyorsam

isime yaramayacak 6zellikleri ¢oksa

Fazla ihtiya¢c duymadigim bir aletse

Sik¢a kullanacagim bir alet degilse

172



Table 5-12 Subscale: Intuitiveness

Intuitiveness Cronbach Alpha:
0.92

Cok kullanilan 6zelliklerini bulmak kolay degilse

Hizli bir sekilde istedigime ulasamiyorsam

Sik sik kilavuza bagvurmam gerekiyorsa

Mantik yiriterek ¢ozebilecegim bir alet degilse

Temel 6zelliklerin nasil kullanilacagi acgik degilse

Table 5-13 Subscale: Simplicity

Simplicity Cronbach Alpha:
0.94

Tuslar birden fazla ise yariyorsa

Cok fazla tusu varsa

Mendsi ¢ok karisiksa

GCok karmasik 6zelliklere sahipse

Alet karmasiksa
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5-14 Subscale: Informal help

Informal help Cronbach Alpha:

0.96

Satici nasil kullanacagimi gostermezse

Bilen kisilere sorma sansim yoksa

Kullanimi gosterecek biri yoksa

Kullanabilen birini gozlemleme sansim yoksa

Takildigim zaman yardim edecek kimse yoksa

Table 5-15 Subscale: Formal help

Formal help Cronbach Alpha:

0.95

Kilavuzu yoksa

Kilavuz yeterince aciklayici degilse

Kilavuz anlasilamiyorsa

Kullanim kilavuzunda ginliik dilde kullanilmayan
sozcikler bulunuyorsa

Teknik servisten telefonla yardim almak miimkiin
degilse
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Table 5-16 Subscale: Design

Specific design characteristics Cronbach Alpha:
0.93

Yaptiklarimin dogru mu yanhs mi oldugunu anlamakta
zorlaniyorsam

Alet yaptiklarimi iptal etme sansi vermiyorsa

Ciddi sonuglara yol agabilecek hata yapma ihtimali varsa

Ekranda 6nemli bilgiler net olarak verilmiyorsa

Hata uyarilari anlasiimiyorsa
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5.8. Validity studies

In order to provide evidence on the validity of GISE-S or in other words, to put
forward what is measured by the scale is actually the construct defined as General

Interaction Self Efficacy, some validity studies were conducted:

e One of these studies (Study 1) explored the relationship between GISE,
NED, age, gender, district resided and education level.

e In order to provide an insight on predictive validity, two usability tests were
conducted and effectiveness was compared with GISE scores (Study 2,
Study 3).

e Finally, the structure of GISE was explored with SEM technique and

alternative models were tested (Study 4).

5.8.1. Study 1: GISE and other variables

During major data collection, some additional data were gathered in order to
conduct a validity analysis. These additional data consisted of age, gender, district
resided, level of education and number of types of electronic devices experienced

(NED).
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Study 1A - GISE and Gender

In the first analysis the relationship between gender and GISE was studied. As it
was discussed in the previous sections, gender is known to play a role in attitudes
towards technology and computer use. Nevertheless, it is not too much to claim
that gender causes differences in attitudes and it is observed that males usually
have more positive attitudes towards technology and technology use. Although
studying this phenomenon in detail is not within the aims of this study it was
utilized in a known groups comparison fashion, in order to provide evidence

regarding validity.

Hypothesis

H1: Males do have higher levels of GISE if compared to females

Technique

One-way ANOVA was utilized in order to assess the relation between two

variables.

There were 225 females and 218 males in the sample. The mean GISE for female
respondents was 6.63 whereas mean GISE for male respondents was 7.30. This
difference was found to be significant at 0.05 level (F=6.00; Sig. = 0,015) and null

hypothesis was rejected.

178



Study 1B — GISE and Level of Education

In the second inferential study, the relationship between education level and GISE
was examined. Although there is not much literature on this issue, it was expected
that education level had an effect on GISE. However, it may be argued that this

effect may be an indirect one, most probably moderated by NED.

Hypothesis

H1: GISE will get higher as individuals’ level of education increases.

Technique

One-way ANOVA was utilized in order to assess the relation between two
variables. Level of education was represented with an ordinal variable with 6

levels. These levels were assigned as treatment groups:

1: no education, 2: primary school, 3: secondary school, 4: high school, 5:

university, 6: graduate school.

There were no individuals in group 1 (no education). The descriptive statistics

were provided in the table below:
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Table 5-17 Sample population

Treatment group N Mean | S.D

1: No education 0 - -

2: Primary school 28 [3.93 |1.49

3: Secondary 44 |5.46 | 2.57
school

4: High school 182 | 6.51 |[5.73
5: University 175 | 8.16 | 2.70

6: Graduate school | 14 | 8.57 1.83

The differences between the means were shown to be significant at 0.01 level

(F=24,96; Sig. = 0.00) and null hypothesis was rejected.

Study 1C — GISE and District Resided

In the third study exploring effects of readily observable variables on GISE, the
effect of district resided was examined. Similar to education level, district resided
was hypothesized to influence GISE indirectly. This effect may be suggested to be
moderated by socioeconomic status, and therfore NED. In other words, it may be
argued that as users have high socioeconomic statuses technology consumption

rates increase and this may in turn increase GISE.
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Hypothesis

H1: GISE will show difference across districts.

Technique

One-way ANOVA was utilized in order to assess the relation between two
variables. District resided was represented with a nominal variable with 4

categories. These categories were assigned as treatment groups:

Table 5-18 Distribution across districts

Treatment group N Mean | S.D

1: Cankaya 117 | 7.82 | 2.98
2: Yenimahalle 107 | 6.83 | 2.60
3: Kegidren 105 | 7.42 | 3.00
4: Mamak 114 | 5.77 | 2.54

The differences between the means were shown to be significant at 0.01 level

(F=11.67 ; Sig. = 0.00) and null hypothesis was rejected.
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Compared to other findings that explore known groups comparison, difference
between the means with regards to district resided is a controversial one. First of
all, with only the district info, this finding is only meaningful on local basis. The
differences between the districts on the basis of average income, education level

and other socioeconomic indicators should be explored.

Study 1D — GISE, NED and Age

In the fourth analysis the relationship between age, NED and GISE was explored.
As it was determined in the preliminary studies, GISE is positively correlated with

NED and negatively correlated with age.

The Pearson’s r between age and GISE was found to be -0.31, whereas r between
GISE and NED was 0.46. As expected, there was also a negative correlation
between age and NED (-0.35). In other words, respondents with high GISE were

younger individuals who use more electronic devices.

In order to control the effect of age and isolate the effect of NED on GISE a partial
correlation was run. Results indicate that when controlled for NED the correlation
between GISE and age decreases to -0.17, therefore it is safe to claim that GISE is
mainly affected by NED rather than age. When controlled for age, the correlation
between GISE and NED was decreased to 0.40. Although there was a 0.06 point

decrease, this value still indicates a high level of correlation.

Compared to other studies these results serve two purposes. As it is the case with
other results, showing that GISE is negatively correlated with age gives opportunity
for known groups comparison. Besides this, showing that GISE and NED are closely

correlated and the effect of age considerably decreases when controlled for NED is

182



an evidence for construct validity and a partial justification of triadic model
suggested in this study. However, it should be noted that additional data is

needed to verify these relations.

5.8.2. Study 2: GISE-S and Usability

As it was stated before, both the prototypical apparatus tests and GISES were
developed in order to control individual differences based on individuals’ expertise
in interaction with digital products, in the case of usability tests. In line with this,
definitions for both GIE and GISE are based on individuals’ competencies in coping
with “a novel interaction situation”. Similar to the preliminary validity studies
conducted for studying the relationship between performance in a usability test
and apparatus test scores, a usability test was organized for exploring the

predictive validity of GISES.

Hypothesis:

It was hypothesized that there should be a positive correlation between

performance in a usability test and GISES scores.

Material and method

Selection of product to be tested in the usability test

Prior to selection of the test object, a set of criteria was determined to ensure that

the product was appropriate regarding the aim of the study:
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e The test object should be a consumer product.

e For ensuring versatility it was decided that the test object should be
portable and should not require any sort of installation.

e For controlling prior experience so that “a novel interaction situation” is
attained, the test object should not be a commonly experienced product.

e In order to minimize the effects of domain expertise, the object should
belong to a widely used family of products.

e For maximizing “the novelty” of the interaction situation, interface of the

test object should have uncommon characteristics.

In accordance with the criteria listed above, a Motorola cellular phone was

selected within a set of 10 alternatives. Alternatives were as follows:

e Electrolux microwave oven;

e Panasonic dect phone;

e HTC Touch 2 pro PDA phone;

e Trimax DVD player

e SONY music set

e VESTEL television set with an OSD
e Packard Bell mp3 player

e Canon EOS 40D digital camera

e Canon HD video camera

e Motorola Cellular Phone
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Tasks

12 scenarios were developed and 7 were selected to be included in the test.

Selection of tasks was based on following criteria:

e Scenarios should not contain tasks that require specific knowledge that
may render certain participants advantageous over others. In this regard
settings that are specific to the product or tasks that necessitate domain
specific knowledge were avoided.

e Tasks that require much time or activity were not included in order to limit
what is experienced in each task. Tasks that require more than 1 minute
were eliminated after expert efficiency values were determined™’.

e Scenarios that require a prerequisite task to be completed were not issued.
The following tasks were determined in line with the above criteria®:
Task 1. Participant was asked to find an entry from the phone book

Task 2. Participant was asked to send an SMS containing the message “Merhaba
nasilsin?” to a person recorded as “ALICEP”.

Task 3. Participant was asked to create a new contact in the phone book (Mehmet
Kara: 0 555 220 20 20).

Task 4. Participant was asked to take a photo and find the associated file after

returning to main menu.
Task 5. Participant was asked to assign a photo to an entry in the phone book.
Task 6. Participant was asked to display the remaining credit

Task 7. Participant was asked to setup time and date to 13:30 — 15.05.20089.

*% See Determination of Time-out Threshold Values
> The contents of scenario cards used in the tests were provided in the Appendix.
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Determination of time-out threshold values

It is known that some individual differences are observed regarding when a
participant quits a task or how an individual explores the interface while trying to
attain the goals in a usability test. Some individuals may be inclined towards
quitting a task after an unsuccessful attempt whereas some feel challenged and
are motivated to keep trying until moderator somehow terminates the task. In
this regard, determination of time-out thresholds based on empirical values was

crucial in order to limit what was experienced by each participant after a task.

Values were determined by calculating the average time required to complete
each task by two expert participants in three trials. Expert participants were given
step-by-step instructions and completed each task three times and it was ensured

that participants were fluent enough to be regarded as expert participants.

Procedure

Steps of the procedure followed in the test are listed below:

Screening of the potential participants: Screening was made in order to ensure
that participant was between 25 and 35, was at least a university graduate, uses

PCs on a daily basis, and has no experience with the cellular phone to be tested.

Administration of GISE-S: Scales (see Appendix M) were self-administered
without any verbal instructions. Written instructions and an example were
provided with the scale form. It was ensured that all the participants administered

GISE-S before the usability test.
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Instruction about the usability test: An explanation about how the test will be
conducted was provided in order to ensure that participants will not experience
any problems due to the way test is conducted. Participants were especially

informed about the “time-outs”.

Administration of the usability test: Participants were not recorded during the
test. Simultaneous logging of the data was made by the facilitator. Only
effectiveness and efficiency was measured during the test. Time was kept with a

stop watch.

Contacts, messages and photos taken during each session were deleted and phone

was reverted to the default time and date.

Sample population

In order to control the effect of age, education, computer literacy and gender,
which are known to affect performance with a digital product, a quite narrow
sampling scheme was adopted. The following points summarize the strategy

followed during sampling:
e Participants should be between 25-35;

e Sample population should not be heterogeneous regarding level of

education;
e Sample should not be biased regarding gender,

e Participants should have no prior experience with the specific product

being tested;
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e Participants should have a considerable level of computer literacy;

e Participants should be sustaining their work routines with PCs.

Operationalization of measures

Since the study aims to explore a correlation between usability test performance

and GISE, two representative variables were defined.

Performance in a usability test was represented with effectiveness after 7 tasks. If
a participant was able to complete a task by attaining the pre-set goals,
effectiveness score for that task was recorded as 1. If a participant quits the task,
exceeds the time-out values or thinks that the task was accomplished although it is
not, effectiveness score was regarded as 0. Effectiveness for each task was
operationalized as a dichotomous variable, that is, no means for determining

partial effectiveness was suggested.

GISE was represented with the sum of the ratings after completing GISE-S. In order

to conduct further analyses, sub-scale scores were also calculated.

Results of the study

The mean effectiveness yielded by participants after 7 tasks was 0.55, that is,
roughly 50% of the tasks were not completed successfully. The lowest UP
(compound effectiveness) was 1 out of 7 tasks (0.14), whereas the highest UP
value attained was 6 out of 7 tasks (0.86). GISE-S scores ranged between 161 and

314, with a mean value of 233.83. As far as the highest possible score was 350, it
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may be regarded as a high value. However, since no normative data is present at

the moment, such an interpretation may not be plausible.

Although the sample size is extremely small, the correlation between usability test
performance (UP) and GISE-S scores was significant at 0.01 level (r = 0.93). As
expected, negative correlations between Age - UP and Age — GISE-S were

observed, however these were not significant.

Table 5-19. Results of the usability test and GISE-S

Task ul U2 U3 U4 U5 U6 U7 U8
Finding a phone no. T0®¥ 028 TO TO 029 TO 022 Quit”
Sending an SMS 2:13 TO TO 1:30 1:20 1.:15 TO 3:00
Creating a new entry 1:33 0:30 1:37 0:27 0:43 1:08 1:.07 TO
Taking a picture T0 Quit  TO 2:30 TO 1:03 1:22 TO
Finding the picture 0:40 0:33 TO 0:50 0:334 031 TO TO
Displaying remaining TO Qit TO TO TO 019 TO TO
credits

Setting up date and time 0:40 TO TO TO 0:49 1:22 TO 2:00

UP* (Out of 7) 4 3 1 4 5 6 3 2

GISE-S score 212 187 161 261 268 314 223 195

2 T0: Time out; Quit: User quited before success of timeout
> T0: Time out; Quit: User quited before success of timeout
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Table 5-20 Correlations between variables

Age upP GISES
Age Pearson Correlation -,420 -,481
Sig. (2-tailed) ,300 ,228
N 8 8
upP Pearson Correlation [-,420 ,929**
Sig. (2-tailed) ,300 ,001
N 8 8
GISES Pearson Correlation [-,481 ,929**
Sig. (2-tailed) ,228 ,001
N 8 8

**_ Correlation is significant at the 0.01 level. Age: Age of
participant, UP: Usability test performance, GISES: General
Interaction Self Efficacy Scale Score
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Figure 5-18 GISE-S vs. UP

Since interpretation of efficiency values are quite problematic any analysis on

efficiency values was not done.
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Table 5-21 Subscale scores and their correlations with UP

UpP

Novelty Pearson Correlation ,678%*

Sig. (1-tailed) ,032

N 8
Motivation Pearson Correlation ,665*

Sig. (1-tailed) ,036

N 8
Intuitiveness Pearson Correlation ,879**

Sig. (1-tailed) ,002

N 8
Simplicity Pearson Correlation ,759*

Sig. (1-tailed) ,014

N 8
Infhelp Pearson Correlation ,696*

Sig. (1-tailed) ,028

N 8
Formhelp Pearson Correlation ,945**

Sig. (1-tailed) ,000

N 8
Spdesignch Pearson Correlation ,914**

Sig. (1-tailed) ,001

N 8

* Correlation is significant at 0.05 level.
**Correlation is significant at 0.01 level
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When the correlations of each subscale score to UP is considered, it is observed
that all the correlations were significant. The lowest correlation was observed
between UP and motivation. These findings should be systematically explored

with further studies.

5.8.3. Study3

Similar to the validity study “Study 2” GISES was administered in a real-life usability

test to further explore the predictive validity of GISES.

Hypothesis

It was hypothesized that there should be a positive correlation between

performance in a usability test and GISES scores.

Material and method

Although the usability test was a real-life one, the product tested complied with
the criteria defined in the previous study. The test object was an IP (Internet
Protocol) TV set-top box, used with a remote control and a TV set. In addition to
the conventional TV features, system included VOD (video on demand). The
interface was a full-screen GUI utilized by navigation controls and color-coded

buttons>*.

>* No additional information can be given about the interface due to Non Disclosure Agreements.
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Tasks

8 scenarios were defined and included in the test. Selection of tasks was based on
interests of the manufacturer and research design, so that no control over

scenarios was possible.

The following tasks were administered during tests:

Task 1. Participant was asked to turn on the system.
Task 2. Participant was asked to switch to a channel.

Task 3. Participant was asked to find TV programme info for two channels using

EPG (Electronic Programme Guide).

Task 4. Participant was asked to set a reminder for a TV programme using EPG, and

then cancel it.

Task 5. Participant was asked to search a movie by name in the free VOD movie

archive.

Task 6. Participant was asked to look for a movie by genre among movies to be

rented.
Task 7. Participant was asked to find and watch a missed TV series.

Task 8. Participant was asked to form a favorites list and then zap among them.

Determination of time-out threshold values

In line with the first study, time-out thresholds were determined in this study as

well.
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Values were determined by calculating the average time required to complete
each task by two expert participants in three trials. Expert participants were given
step-by-step instructions and completed each task three times and it was ensured

that participants were fluent enough to be regarded as expert participants.

Procedure

Steps of the procedure followed in the test are listed below:

Screening of the potential participants: Screening was done in order to have a
participant profile consistent with manufacturer’s target population. Therefore,

no control was possible at this step.

Instruction about the usability test: An explanation about how the test will be
conducted was provided in order to ensure that participants will not experience

any problems due to the way test is conducted.

Administration of the usability test: Participants were recorded during the test.
Simultaneous logging of the data was made by the facilitator. Effectiveness,
efficiency was measured and problems were logged during the test.

Measurements were refined after the test with observation software.
After each session, system was reset and reverted to the initial settings.

Because of the initial research design, participants had to fill in GISE-S after

completing the test.
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Sample population

Participants were between 25 and 35. The gender distribution was 50% and 7 of
the participants were cable TV subscribers, whereas 5 of them were accustomed

to digital platforms or satellite receivers.

Operationalization of measures

As it was in the previous study, since the study aims to explore a correlation
between usability test performance and GISE, two representative variables were

defined.

Performance in a usability test was represented with effectiveness after 8 tasks. If
a participant was able to complete a task by attaining the pre-set goals,
effectiveness score for that task was recorded as 1. If a participant quits the task,
exceeds the time-out values or thinks that the task was accomplished although it is
not, effectiveness score was regarded as 0. Effectiveness for each task was
operationalized as a dichotomous variable, that is, no means for determining

partial effectiveness was suggested.

GISE was represented with the sum of the ratings after completing GISE-S (see
Appendix M). In order to conduct further analyses, sub-scale scores were also

calculated
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Results of the study

The mean effectiveness yielded by participants after 8 tasks was 0.62, that is, 62%

of the tasks were not completed successfully.

Table 5-22 Results of the usability test and GISE-S

Task™ U1 U2z U3 U4 US U6 U7 U8 U9 U10 U1l U1

UP 6.00 50 1.0 700 ND 6.00 40 30 45 60 4.0 80

Cont

GISE-S 166. 162 125 261. ND 282. 85. 181 297 219 120 25
score 00 .00 .00 00 00 00 .00 .00 .00 .00 6.0

UP: Usability test performance, compound effectiveness scores

>> Order of scenarios were shuffled and no Scenario number information was provided in order to
comply with non-disclosure agreements.

*® Data for this participant was eliminated since it was revealed that participant scored GISE-S items
specifically for the product being tested.

>’ One of the scenarios could not be completed because of system breakdown.
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The lowest UP (compound effectiveness) was 1 out of 8 tasks, whereas the highest
UP value attained was 8 out of 8 tasks. GISE-S scores ranged between 85 and 297,

with a mean value of 195.92.

Although the sample size is small, the correlation between usability test

performance (UP) and GISE-S scores was significant at 0.05 level (r = 0.61).

350,00
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200,00

150,00 ®
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0,00 2,00 4,00 6,00 8,00 10,00

Figure 5-19 GISE-S vs. UP

As it was discussed in the Study Il, since interpretation of efficiency values are

quite problematic, analysis on efficiency values were not done.
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Table 5-23 Subscale scores and their correlations with UP

up
Novelty Pearson Correlation |,280
Sig. (1-tailed) ,202
N 11
Motivation  Pearson Correlation |,542*
Sig. (1-tailed) ,042
N 11
Intuitiveness Pearson Correlation |,229
Sig. (1-tailed) ,249
N 11
Simplicity Pearson Correlation |,516
Sig. (1-tailed) ,052
N 11
Infhelp Pearson Correlation |,786**
Sig. (1-tailed) ,002
N 11
Formhelp Pearson Correlation |,608*
Sig. (1-tailed) ,024
N 11
Spdesignch  Pearson Correlation |,662*
Sig. (1-tailed) ,013
N 11

* Correlation is significant at 0.05 level.

** Correlation is significant at 0.01 level.
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When the correlation coefficients of each subscale score with UP are considered, it
is observed that the significant correlations were attained by the subscales
motivation, informal help, formal help specific design characteristics. The lowest

correlation was observed between UP and intuitiveness.

In both studies presented above, GISE-S scores were correlated with usability test
performance in the expected direction. It was shown that participants having high
GISE-S scores performed well in usability tests and participants with low GISE-S
scores were mostly poor performers. This relation was observed to be a very
strong one in Study 2 (r = 0.95) whereas proportionality was weaker in Study 3 (r =
0.61). Despite this difference, r value yielded in Study 3 may also be regarded as a

high value in the field of social sciences.

Besides the fact that both values were high enough to indicate a strong
relationship and provide evidence for predictive validity, what may have caused

this difference will be discussed in Chapter 6.

5.9. Study 4: Structure of GISE

Up to this point, GISE was handled within a measurement perspective, as an
aggregate score to represent a user’s self-efficacy beliefs. Therefore, in the validity
studies, GISE was treated as a single variable and was correlated with
corresponding variables. Although this treatment is plausible with regards to have
a parsimonious, simple model; it was thought that exploring how sub constructs of
GISE relate to each other may make it possible to gain insights about the

phenomenon and the process of building GISE.
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With the purposes of building a model that reveals the structure of GISE and how
sub constructs are related to each other, Structural Equation Modeling (SEM)

technique was employed.

According to Joreskog & Sérborm (1993; also ctd. in Simsek, 2007), SEM may be

utilized with regards to three research strategies.

(1) A strategy for confirmatory purposes may be adopted by the researcher so

that, a clear and well-defined model may be tested for confirmation.

(2) A second strategy is defined as alternative models strategy where a number of

models are checked as to find out the best-fitting model.

(3) Model building may be a third strategy to find out best-fitting model and refine
it in order to arrive at an ultimate model. With this strategy partial models may be

developed and then nested in a main model.

The strategy adopted in this study is both a generative and an evaluative one.
From generative perspective, results of the scale development process were tried
to be explored in order to arrive at a deeper understanding of the construct
defined as GISE. From the evaluative perspective, theoretical appropriateness or
comprehensibility of the model developed would be helpful in providing evidence

for the construct validity.

With these concerns in mind, a two-step modeling approach was adopted (Kline,
2005). Before testing alternative structural models and determining the best fitting

model, measurement model was studied and refined.
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5.9.1. Theoretical background in the model building process

Before testing the measurement model, seven factors extracted after exploratory
factor analysis were evaluated and a structural model was specified. Latent
constructs which cannot be theoretically related to other constructs were left
undefined at this stage. In the following lines each latent construct was discussed

regarding how they can be handled in the model building process.

NED

In line with the triadic model proposed in this study, number of electronic devices
experienced by users (NED) was assigned as the only independent variable,
consisted of a single observable variable. There is both theoretical and empirical
evidence in order to safely state that there is a directional relationship between

NED and GISE, where NED is independent and GISE is a dependent variable.

Formal Help

Among the factors extracted formal help was determined to be inappropriate to
be included in the structural model, since it may be claimed that reading
instruction manuals is a matter of personal style and most of the users do not refer
to instructional material (e.g. Novick & Ward, 2006; Rettig, 1991) regardless of
their level of expertise. Although it was utilized as a subscale within the
measurement perspective, theoretically it is hard to specify the relation of this sub
construct to other ones. In other words, although belief in ability to learn a new

device without the presence of formal help may be regarded as a sign of high GISE
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for some users, act of referring to instruction manuals may not be related with
GISE or a stage in the GISE development process. In order formal help to be

included to the model, more theoretical and empirical findings are necessary.

Intuitiveness

Intuitiveness is a trait of interfaces that are easy to use and is valuable especially
for novice users (Cooper & Reimann, 2003). Intuitiveness is a goal for good
interface design where minimal knowledge or experience is assumed in the user’s
side, so that user may interact with the product almost instinctively. For example,
it is suggested that walk up-and-use-products should be intuitive ensuring that no
prior experience or training is necessary for first and one-time users (ISO 20282).
Therefore, it may be stated that belief in ability to cope with non-intuitive
interfaces may be regarded as the first step towards building self-efficacy beliefs.
In other words, it may be suggested that users who believe that they are able to
learn intuitive interfaces but not more complex ones may be in the preliminary

stages of building GISE beliefs.

Complexity, Novelty, Design (Design characteristics)

By definition, belief in ability to cope with novel interaction situations, where
individuals come across with complex products that may bear unfavorable design
characteristics were suggested as sign of somewhat developed GISE. Compared to
intuitiveness; complexity, novelty and design characteristics may be regarded as
targeting the core of GISE. In other words, it is plausible to suggest that as

individuals start to build GISE, they would most probably build beliefs regarding
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intuitive interfaces first but would experience problems with the ones that are

novel, complex and composed of design characteristics that hinder ease of use.

Others (Informal help) and Motivation

Interpreting and specifying self-efficacy beliefs on informal help with regards to a
level or stage of GISE seems to be problematic compared to others, although it is
observed that experts mostly learn on their own and help others (Kiesler, Zdaniuk,
Lundmark, & Kraut, 2000) and this is a form of strengthening social position (Ribak,
2001). It is argued that self-efficacy beliefs may flourish if the environment is not
supportive (Compeau and Higgins, 1995; ctd. in Wu & Rocheleau, 2001) indicating
that self-belief in coping with challenging situations is definitely an important
aspect of GISE. However, whether this is a cause or effect cannot be safely
assumed at the moment, even it seems plausible to argue that dependence to
others in the process of learning an electronic device may be associated with

individuals with low GISE or individuals that are new in GISE building process.

As it may be recalled, motivation was revealed as a composite factor that
corresponds to situations where lack of usefulness and affection is present. Similar
to depending on others for learning, belief in ability to learn new electronic
devices even if they are not useful or emotionally attractive for a user may both be
a cause or an effect. In other words, “ability” to learn a new electronic device
even if it is not seen useful or emotionally satisfying may help one to build GISE
quickly, or this belief may be a result of strong self-efficacy beliefs. The fact that
high self-efficacy beliefs determine what an individual experiences and is a strong
motivation in itself for dealing with corresponding activities probably indicate that

motivation may mostly be an effect.
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The core model

In the figure above, a core model to be explored and further specified with SEM
technique was proposed. The core model specifies that NED is antecedent of GISE,
but not necessarily in a cause and effect relationship.

Number of
electronic
devices

Figure 5-20 Core model

Within GISE, intuitiveness is suggested to antecede other latent constructs. Due to

theoretical ambiguities, others and motivation were not positioned within the
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model at this stage, but it was hypothesized that these may be located either
before intuitiveness or at the end of the model. Note that the construct informal

help was named as others.

Procedure

The final form of GISE, obtained by the factorial structure revealed after principal
component analysis was first trimmed and tested with a first-order path analysis.
With these purposes, analyses were conducted on the covariance matrix derived

from the final data.
The strategy followed during the procedure was summarized below:

e A covariance matrix consisted of items that are included in the final form of
GISE-S, except items that are included in the subscale Formal Help, was
derived from the major data;

e The measurement model revealed after principal component analysis was

accepted as the first-order model;

The model was trimmed with an aim of having at least 3 indicators that yield high
standardized path coefficients for each latent variable, and having acceptable

values for the following goodness-of-fit indices>®:

o Keeping RMSEA and SRMR values below 0.050 for good fit, below 0.080 for
reasonable fit ( McDonald & Moon-Ho, 2002; Thompson, 2000; also ctd. in
Simsek, 2007; Schumacker & Lomax, 2004; Kline, 2005);

e CFl values above 0.90 (Kline, 2005)

>% Since there is a lack of consensus in the literature regarding which goodness-of-fit indices should
be utilized (e.g. Schumacker, Randall & Lomax, 2004; Statnotes, [n.d.]) a relatively large set of
indices that are frequently employed where monitored (Schumacker, Randall & Lomax, 2004).
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e GFl values above 0.90’s (Raykov & Marcoulides, 2006; Byrne, 1998)
e PGFl values above 0.60 (Stat Notes, [n.d.])
e NFl values above mid 0.90’s (Raykov & Marcoulides, 2006)

Modifications that decrease Chi square / df ratio were looked for (e.g. Statnotes,
[n.d.]; Kline, 2005). This ratio was also utilized to compare alternative models in

the second stage.

It was ensured that each latent variable was represented by at least three

observable variables (e.g. Bollen, 1989; Kline, 2005; Dwivedi et al., 2009).
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Figure 5-21 Measurement model

A first-order path analysis was conducted for assessing the fit of measurement
model using LISREL 8.30 software package. All t values pertaining to paths
between latent variables and indicators were significant. After successive
reduction of items in order to arrive at a better model, it was possible to retain

three indicators for each latent variable and meet goodness-of-fit criteria as well.



All goodness-of-fit indices, except RMSEA were within limits to claim that model fit
is good. RMSEA, residing between 0.05 and 0.08 was determined to indicate a

‘reasonable’ fit.

With inclusion of the construct instruct (formal help) this trimmed measurement
model was suggested as a simplified version (7x3) of GISE-S. This model was

briefly presented at the end of this Chapter.

Alternative Models

Before specifying alternative models for exploring and building on the core model

presented, variations of the core model were tested.

Structural models for the variations tested are given below:
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MODEL CORE 1

Chi square 397,390
df 143,000
Chi square / df 2,779
RMSEA 0,063
SRMR 0,039
CcFl 0,970
GFI 0,910
PGFI 0,690
Significantt Yes

0.71 @
Number of 0,15 /
electronic —_— >
devices \08:3
- @

R

—

0’12

X

0,39
0,33
40
0

Figure 5-22 Alternative model, core 1

MODEL CORE 2

Chi square 562,620
df 143,000
Chi square / df 3,93
RMSEA 0,081
SRMR 0,043
Al 0,950
GFI 0,880
PGFI 0,660
Significant t No

0,70
Number of 0,15 Aﬁ:
electronic E— >
devices \
0,91

Figure 5-23 Alternative model, core 2
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MODEL CORE 3

Number of

electronic
devices

Chi square 1013,39%0
df 143,000
Chi square / df 7,087
RMSEA 0,117
SRMR 0,050
CFI 0,910
GFI 0,810
PGFI 0,610
Significant t No

Figure 5-24 Alternative model, core 3
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MODEL CORE 4

0,76
Number of 0,37 /9;
electronic ) =—p >
devices \
0,98

Chi square 412,240
df 143,000
Chi square / df 2,883
RMSEA 0,065
SRMR 0,041
CFl 0,970
GFI 0,910
PGFI 0,690
Significantt No

Figure 5-25 Alternative model, core 4

As it can be recalled, Core 1 is the model specified in accordance with the triadic
model suggested in this study and the brief theoretical discussion presented
before. NED is the only exogenous variable, intuitiveness, novelty, complexity and
design are moderator variables and finally motivation and others are dependent

variables.

Variations were specified in order to find out whether the configuration of the
variables intuitiveness, novelty, complexity and design was as it was hypothesized.
In other words, the aim was to check whether intuitiveness really anteceded other

moderator variables or not.
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Variations above were constructed in LISREL 8.30 and a path-analysis was done for
each. Output files were examined in order to ensure that there were no warning
messages. T values for each model were checked to see whether there were
insignificant relations. Both standardized estimations and t-values were recorded

together with goodness-of-fit indices.

Table 5-24 Goodness-of-fit Indices for alternatives core models

Corel Core 2 Core 3 Core 4
(A1)

Chi square 397,390 562,620 1013,390 412,240
df 143,000 143,000 143,000 143,000

Chisquare/ 2,779 3,934 7,087 2,883

df

RMSEA 0,063 0,081* 0,117* 0,065
SRMR 0,039 0,043 0,050 0,041
CFI 0,970 0,950 0,910 0,970
GFlI 0,910 0,880* 0,810* 0,910
PGFI 0,690 0,660 0,610 0,690
Significantt  Yes No* No* No*

* Criterion violated
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High RMSEA and low GFl values indicate that models Core 2 and 3 were hard to
accept and contain some paths that were not significant (shown with red dashed
arrows in Figure 5-23, Figure 5-24) Despite the fact that all t values were not
significant, model Core 4 is quite satisfactory as far as goodness-of-fit criteria. It
may be speculated that intuitiveness and complexity are closely related constructs

rendering Core 4 a satisfactory model.

It was concluded that alternative models should be built around Core 1, which

yielded best results and is theoretically sound.

Two main alternatives were specified in order to find out whether motivation and
others were dependent variables or not. In this regard model A1l (identical to Core

1) and model B1 were compared.
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MODEL A1

Number of
electronic

Chi square 397,390
df 143,000
Chi square / df 2,779
RMSEA 0,063
SRMR 0,039
CFl 0,970
GFI 0,910
PGFI 0,690
Significant t Yes

Figure 5-26 Alternative model Al
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MODEL B1

0,14 0,54
Number of / \ /06'8
electronic - »
devices \ / wASB
OY 1 5 0’63 0’93
Chi square 595,760

df 146,000
Chi square / df 4,081
RMSEA 0,083
SRMR 0,190
CFI 0,930
GFI 0,880

PGFI 0,670
Significant t Yes

Figure 5-27 Alternative model B1

Although both models yielded significant t values, goodness-of-fit indices reveal
that model Al fits much better to data. It was observed that model B1 was not
able to yield acceptable values for RMSEA, SRMR and GFIl. Furthermore, Chi
square / df ratio for model B1 almost doubled A1, indicating that model Al was a

superior one.
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Table 5-25 Goodness-of-fit Indices for models Al and B1

Al Bl

Chisquare 397,390 595,760
df 143,000 146,000

Chisquare 2,779 4,081

/ df

RMSEA 0,063 0,083*
SRMR 0,039 0,190*
CFI 0,970 0,930
GFI 0,910 0,880*
PGFI 0,690 0,670
Significantt Yes Yes

* Criterion violated

Finally, alternative models for model A was specified and tested. Aim of this step
was to see whether it was possible to refine model Al and arrive at a better-fitting

structure.

With this aim, 4 alternatives were generated. In A2, motivation was specified as
the dependent variable, where core constructs were moderated by others. A3 was
a variation of this where motivation and others changed places. Finally in A4 and

A5 paths between motivation and others were tested in both directions.
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MODEL A2

o,7o
\2,16
electronic E— —_— B — )
devices Qﬁg 0,3 0.81
%,'44

Chi square 483,360
df 145,000
Chi square / df 3,334
RMSEA 0,073
SRMR 0,059
CF1 0,950
GFI 0,900
PGFI 0,680
Significantt Yes

Figure 5-28 Alternative model A2
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MODEL A3

0’70 @
\2,29
Number of 0,15
electronic e — > —> e
devices Vﬁg 0,2 0,85
0,43
0195 @
Chi square 532,630

df 145,000
Chi square / df 3,673
RMSEA 0,078
SRMR 0,051
CFI 0,950
GFI 0,89
PGFI 0,680
Significant t Yes

Figure 5-29 Alternative model A3
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MODEL A4

Number of
electronic

Chi square 394,450
df 142,000
Chi square / df 2,778
RMSEA 0,063
SRMR 0,039
CFl 0,970
GFI 0,910
PGFI 0,680
Significant t No

Figure 5-30 Alternative model A4
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MODEL A5

0,34
E——
0,71 )

Number of 0,15 / 0,38 :
electronic _ > 10,07
devices \89 0,10 ¥

0,38
0,95
—_— o

Chi square 394,450
df 142,000
Chi square / df 2,778
RMSEA 0,063
SRMR 0,039
CFl 0,970
GFI 0,910
PGFI 0,680
Significant t No

Figure 5-31 Alternative model A5

Analysis of alternatives that explored an additional path between motivation and
others, namely A4 and A5, indicate that paths in neither direction were significant.
Results show that models A3 and A4 were acceptable however, they were not
better than Al in fitting the data. Nevertheless, it may be concluded that models
that specify motivation and others as dependent variables, towards the end of the

model, fit well.
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Table 5-26 Goodness-of-fit Indices for alternatives of model Al

Al A2 A3 A4 A5 Bl

Chisquare 397,390 483,360 532,630 394,450 394,450 595,760
df 143,000 145,000 145,000 142,000 142,000 146,000

Chisquare 2,779 3,334 3,673 2,778 2,778 4,081
/ df

RMSEA 0,063 0,073 0,078 0,063 0,063 0,083*
SRMR 0,039 0,059 0,051 0,039 0,039 0,190*
CFI 0,970 0,950 0,950 0,970 0,970 0,930
GFI 0,910 0,900 0,890* 0,910 0,910 0,880*
PGFI 0,690 0,680 0,680 0,680 0,680 0,670
Significantt Yes Yes Yes No* No* Yes

* Criterion violated

In the light of analyses completed in three steps, model A1 was shown to be
acceptable. However, this is not to say there is only one model that is verified by
data. It was observed that some of the alternatives of A1, namely A2 and A3, were

almost equally acceptable.

It should also be stated that the structural model built in this study neither

specifies nor verifies causal relations between the latent variables included.
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However, it can be stated that some variables are either directly or indirectly

affected by others and some others precede others.

5.10. GISE-S Lite as an outcome of SEM

In the first step of model development process, measurement model was shown
to be satisfactory even with a 6 x 3 design. With the inclusion of sub scale formal
help and eliminating items that yield low path coefficients, a measurement model

with a 7 x 3 design was arrived at.
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Figure 5-32Measurement model of GISE-S Lite

GISE-S Lite should be tested in the field, with other samples in order to verify that
reliability is not actually sacrificed for the sake of having a more compact design.
With further elimination of 14 items, it may be possible to cut down duration of

administration by 40%.
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CHAPTER 6

6. DISCUSSION: A MULTI-PERSPECTIVE VIEW

As stated in the Introduction, aim of this study was to develop an approach to
measure and accommodate individual differences, namely GIE, in usability tests of
consumer products. The measurement perspective adopted in this study was to
know more about the factors that may obscure the causal link assumed between
design and user performance in a test, and to devise cost-effective ways of

controlling expertise-related factors quantitatively.

In accordance with this, a nomothetic approach was adopted, that is, rather than
trying to explain all that can account for expertise related with the use of digital
products in an idiographic fashion, a probabilistic approach was suggested (Babbie,
2001). In accordance with this, prediction with a minimum of predictors rather
than a vivid explanation was the ultimate aim. The distinctions between these
approaches may best be reflected in the following lines by Babbie (2001):
The difference between idiographic and nomothetic explanation relates to
another distinction [...] [T]he distinction between qualitative and quantitative
data. Qualitative data, containing a greater depth of detailed information, lend
themselves readily to idiographic explanations. Quantitative data, on the other
hand, are more appropriate to nomothetic explanations. Thus, for example, an

in-depth interview with one homeless person might yield a full (idiographic)
understanding of the reasons for that person’s fate, whereas a quantitative
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analysis might tell us whether education or gender was a better (nomothetic)

predictor of homelessness.

about
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(pp. 74-75)

Figure 6-1 Idiographic vs. Nomothetic Explanation [reprinted from E. Babbie, 2001,

pp. 74]
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Although results and theoretical discussions were treated with a reductionist
perspective deliberately, it was evident that a relatively idiographic explanation
about phenomena that revolve around GIE and GISE could also be provided. Both
perspectives may be regarded as knowing, where measurement may mean
‘knowing quantitatively’ whereas, qualitative approach may help grasping the

plethora of dimensions.

A qualitative approach to the findings may be helpful in non-test situations, where
expertise of learning a new device should be studied with qualitative techniques
and where it is necessary to gather in-depth knowledge about individuals
participated in the study. Especially, in cases where individual accounts of
participants should be studied for providing feedback to design decisions and for
other generative purposes, outcomes may be utilized as a framework for guiding

researchers and designers.

In this Chapter, findings of the study will be discussed encompassing the

continuum below.
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Figure 6-2 Continuum of nomothetic — idiographic approach

In the first part, the results obtained with GIE-T and GISE-S will be discussed; then
pros and cons of these two approaches will be compared. In the second part,
outcomes of the studies conducted to develop GISE-S will be handled in a different
manner and the focus will be on utilization of GISE-S as a means of evaluating
design alternatives rather than as a tool for sampling. In the third part, the
construct GISE-S will be expanded to reveal its sub constructs and GISE
development process will be discussed in the light of SEM results reported in
Chapter 5. Finally, the phenomenological model that guided the scale
development process will be presented as a framework, and the potentials of this

framework as a guide for qualitative studies will be briefly discussed.
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6.1. Measurement perspective

In Chapter 4 and 5 the development process, reliability and validity information
was provided for both tests. Initial results show that there is prospective evidence
indicating that GIE measurement model proposed here may prove to be useful for
measurement purposes. In their fully-fledged forms, GIE-T and GISE-S may be
valuable tools for sampling or may be administered when any sort of control over

experiential factors is necessary.

Depending on the nature of research, tools may be administered in combination or
individually, or just in reduced forms. GISE-S, being a paper-based tool, has certain
advantages over GIE-T such as cost and ease of administration. However,
administration of GIE-T provides the opportunity to observe actual performance of
participants. A variety of real-life studies, where tools are administered in parallel
to running usability projects are necessary to weigh cost-effectiveness of both

tools.

Measurement of GIE may be helpful for:
1) Justification of certain assumptions regarding participant profile;
2) Manipulating GIE as an independent variable;

2) Ascertaining that the effects of GIE on test results were kept to a

minimum.

Examples and research scenarios about the potentials of measuring GIE were

provided in Chapter 3.
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As far as GIE-T is concerned, a further merit of pre-evaluating participants would
be to detect the individuals that exhibit intolerable levels of test / performance
anxiety before the actual usability test. Furthermore, if normative standards are
determined, both tools may also be used to evaluate usability of interfaces in
absolute terms. In other words, it would be possible to identify interfaces that

require high levels of GIE and those do not.

In the tables below, pros and cons of both tools were listed.

Table 6-1 Pros and Cons of GIE-T and GISE-S

GIE-T

Pros

e Opportunity to observe participant during performance

e Face validity is high

e Score is available just after test

e Since it does not involve attitude measurement, it is not influenced by
artifacts such as social desirability or satisficing.

e |s asort of ‘standardized’ usability test

e Shown to have predictive power

e Does not seem to cause high ‘instrument reactivity’; however, it is a short
rehearsal before the actual test—i.e participants may relax after GIE-T and

behave naturally

230




Table 6-1 cont’d
e Behavior during breakdowns and ability to cope with stressful situations
are also observed—i.e. Individuals with ‘over-sensitivity to being tested’

are diagnosed beforehand

Cons

e Time consuming

e Tester should be trained

e Candidate should be brought to laboratory or to another isolated

environment

e Requires special software

e Some individuals may get exhausted after the test

e Content validity is hard to attain
e Some participants may feel like a “guinea pig” especially in GIE_PS tasks
o Tests should be kept up to date to include state-of-the-art interaction

styles

GISE-S

Pros

e (Can easily be administered

e No need for extra equipment

e No need for an isolated environment

e Administration in groups is also possible

e Easier to integrate to a sampling organization where recruitment agencies
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Table 6-1 cont’d
are in charge
e Trained testers are not required
e Not time consuming, not expensive
e Relatively easy to develop — relevant examples and know-how are easily
accessed

e No need for update, therefore low maintenance costs

Cons

e Needs to be validated and shown that it is reliable

e Theoretical basis may be undermined by counter-theories

e Inferences may not be straightforward

e Intricacies of social sciences should be faced with (especially problems with
self assessment)

e Can be mistaken for a post-test questionnaire that targets user satisfaction

6.2. Beyond Measurement

6.2.1. Evaluation of Design Alternatives

Up to this point, benefits of measuring GIE were viewed from a measurement

perspective. In this section the model will be approached from the other way
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around and potential uses of the tool as a means for evaluating design alternatives
will be discussed. In this regard, findings after the usability tests reported in
Chapter 5, for providing evidence for predictive validity will be discussed from
another perspective. As it may be recalled, in both tests it was shown that GISE-S
values were highly correlated with usability test results, but there was a 0.34 point

difference between the correlation coefficients.

If the definition of GISE is revisited one may generate ideas in order to explain the

0.34 point difference between the studies. In Chapter 2 GIE was defined as follows.

General Interaction Expertise (GIE) is acquired by experiencing several interfaces and
helps users to cope with novel interaction situations.

Commencing with this definition, GISE was defined as follows:

General Interaction Self-Efficacy (GISE) is a judgment of capability to establish
interaction with a new device and to adapt to novel interaction situations...

As it can be seen, GISE was defined as a construct to denote the changes in
individual’s attitudes towards her or himself, induced by several positive or
negative cases of interaction. In this sense both GIE and GISE may be briefly
defined as adaptations in order to cope with novel and unfavorable situations. It is

»59

evident that users exhibit individual differences with regards to ‘ability’”” to cope

*° The term ‘ability’ is not used to denote a basic cognitive ability.
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with unfavorable conditions, and in turn some of them perform well, while others
experience problems. Although this argument holds true in many cases, one of the
essential factors may be missing in some circumstances rendering this correlation

useless.

6.2.2. Design characteristics: Link between GIE and Usability
Performance

While relating GIE with usability performance, there is a crucial moderator which
makes this link possible that is design. From design perspective, ideally an
interface should make it possible for everyone to have a problem-free experience.
In ideal conditions, there should be no correlation between GIE and usability
performance. However, it should be noted that there may be no correlation
between GIE and usability performance when the interface is almost impossible to
use for even the most experienced users. In other words, in cases where design is
so successful that everybody may sustain a problem-free interaction GIE should
play no role. This observation will also be valid for cases where design is so poor

that nobody is able to use the product.

Within this perspective, measurement of GIE, either with GIE-T or GISE-S may
enable designers and researchers to compare two interfaces and determine the

one that requires less GIE, or that is more intuitive.

In Study 2 and 3 presented in Chapter 5, two products were tested and GISE-S was
administered to participants. Since no actions were taken against, mean and
dispersion of GISE-S scores were not the same for two studies and participant
profile exhibited variation with regards to GISE-S. If descriptive statistics

calculated with data gathered in major data collection phase are assumed as
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normative, mean GISE-S z-scores in Study 2 and 3 would be +0.45 and +0.85
respectively. In other words both samples were positively biased with regards to
GISE, where individuals participated to Study 2 were almost one standard
deviation above the population mean®®, whereas participants of Study 3 were 0.5

standard deviation above the population mean.

As far as usability performances are concerned, participants in Study 3 were more

successful (0.56) than the ones in Study 2 (0.50).

If GISE-S is accepted as a reliable and valid scale then it may argued that product
tested in Study 3 (an IPTV) had a better interface design regarding usability than
the cellular phone tested in Study 2. This result is also in line with the fact that
although a very high correlation was observed between GISE-S scores and usability
performance for the cellular phone (r=0.95), this was not the case for the IPTV

(r=0.61).

It should be noted that usability performance—i.e. effectiveness scores, is not only
determined by design characteristics, but also by other factors that delineate what
is experienced by participants. Tasks selected, the way test was conducted,
timeout thresholds and some others affect what is experienced by the

participants.

In order to put the phenomenon technically more accurate, terminology should be

clarified and the relations should be simply defined.

GIE level: General Interaction Expertise of participants

60 Actually, the sample size in major data collection phase is far from representing the population.
Here this data was utilized for comparing samples in Study 2 and 3.
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Experience Difficulty: Test difficulty that is determined by design characteristics,
complexity of scenarios, whether time limits are set for scenarios, assistance

provided during tests, and all the other factors that may alter effectiveness scores

Usability Performance: Aggregate effectiveness scores for each participant across

all scenarios included in the test.

It may be assumed that if Pearson’s r between GIE and usability performance is
low but usability performance is high (see quadrant Ill in Figure 6-3) the experience
difficulty is extremely low. If r is low but usability performance is also low (see
guadrant IV in Figure 6-3) then it may be concluded that Experience Difficulty is

extremely high.
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Figure 6-3 Relationship between r (GIE-Usability performance) and usability
performance

It should be noted that these interpretations may only be valid if average GIE
levels of participants reside around the population mean. If GIE levels are
extremely low or high, or variance is too low (for example if GISE-S scores are in
the range of 100 £ 5) these relations may no longer be valid. Moreover, factors
other than design characteristics should be isolated to augment the effect of

design on the results, so that alternative designs may safely be compared.

Going one step further, it may be argued that the correlation of subscale scores
with Usability Performance may also be interpreted in certain ways. If the

correlation between individual subscale scores and usability performance scores
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were compared, it can be seen that all the subscales yield high and significant
correlation coefficients in Study 2 (see 5.8.1). However, in Study 3 (see 5.8.2)
formal help, specific design characteristics (design), motivation_and informal help
(others) scores correlated significantly with Usability Performance. Although, it is
interesting to see that some of the subscales correlated well while other did not,

interpretation of this finding at this stage is not an easy task.

With additional studies that are experimental in nature, how certain interfaces
“tap” certain sub constructs should be explored in order to look for patterns that
may give valuable information for designing easy-to-use interfaces or generating

user profiles like personas (Cooper & Reimann, 2003).

In such studies, certain patterns or ‘personalities’ may be associated with certain
behavior or preferences. For example, users that rely on others to learn and have
low self-efficacy regarding learning novel interfaces may be explored compared
with self-learners who enjoy experiencing novel interfaces regarding expectations

from a new interface.

Findings up to this point indicate that measuring GIE is not only useful for
controlling individual differences in usability tests, but also for exploring to what

extent certain interfaces or parts of interfaces tap GIE.
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Figure 6-4 Relationship between GIE, design characteristics and accomplishing
goals.

Within this approach both GIE-T and GISE-S may be employed to compare design
alternatives, different modes of interaction or individual features and scenarios of

a particular product.
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Furthermore, GIE-T or GISE-S may be partially administered in order to see how
certain behaviors (in the case of GIE-T) or sub constructs (in the case of GISE-S)

interact with certain design alternatives or features.

In addition to this, individual sub scale scores may be utilized as a means of user
profiling, where GISE-S is administered to a large sample, and handled with a multi

dimensional approach.

6.2.3. Structure of GISE

As a second outcome of the validity studies conducted in this project, structural

relations within GISE was specified with a model built with SEM technique.

In this section, the construct of GISE will be expanded first for discussing the
structural model built in Chapter 4. In this discussion GISE will be handled in a
different way to bridge the gap between nomothetic and idiographic approaches

briefly presented in this chapter.

As users experience digital®® products they have both positive and negative
experiences about them. Before acquiring a certain amount of GIE, users prefer
and use products with intuitive interfaces. This behavior may be exemplified by
users looking for simple interfaces and even sacrificing functionality. Avoiding
complex functions of a product and using only some basic features may also be
associated with behavior that users with low GISE would exhibit. Such individuals
may get frustrated in situations when they had to learn new products. Such

circumstances may be irresistible when user had to replace a product which is

®! Note that the term “electronic device” in NED was suggested for the sake of clarity while
administering LEDQ.
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indispensible for them (e.g. a cellular phone) or others decided to renew a product
that was in joint use (e.g. a television set, or a new alarm system). Motivation by
necessity (i.e. usefulness) and lack of negative feelings may be crucial for them,
together with help from others to support them while they learn the new product

(see 1in Figure 6-5).

As users gain a certain amount of GIE and further build GISE beliefs, they may try
mastering non-intuitive interfaces and attempt to manage complex, novel
products that do not comply with good interface principles (see 2 in Figure 6-5).
Users may be more willing to attempt to learn a new product at this stage even if
they are not necessary to do since the cost of learning is not so high for them. With

new experiences they would either strengthen their GISE or lose confidence.

At this level, good performers would rely less on others’ help and non-intuitive
products would no more pose a problem for them. Ultimately, as their GISE beliefs
get stronger they would be confident in learning new and complex devices on their
own and even start to help others. Eventually, they would start to enjoy learning
process. This would help them build an even stronger GISE, and together with the
help of other transformations they will believe that they can easily learn a new
product even if they are not motivated by usefulness or affection (see 3 in Figure

6-5).

Soon, they would start to get involved into more learning situations in their jobs
and family life owing to their strong GISE (see 4 in Figure 6-5) and their expertise
will turn into a social role. It is even claimed that such individuals are known to
choose, configure or customize digital products so that perceived complexity is

increased to underscore their expertise even stronger (Kiesler et al, 2000).
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Figure 6-5 Structure of GISE

In that sense intuitiveness is not a requirement for them. It may even be argued
that such users may start to look for highly complex systems where ease-of-use is
not a concern, or sacrificed for reducing costs or for more functionality. This may

be exemplified by a computer enthusiast who rejects using systems with a

graphical user interface and insists on

interfaces.

programs that utilize command based
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6.2.4. A framework for Qualitative Studies

As mentioned in Chapter 5, the primary source for item pool was 550 negative and
positive expressions that respondents subjectively gauge their self-efficacy beliefs.
The vividness of the original phenomenological model was partially reflected in the

final form of GISE-S and the structural model.

The opportunities of using the phenomenological model developed with the
results of LEDQ as a framework was not discussed in a detailed fashion. This
phenomenological model, together with the structural model discussed here may
be utilized for studying individuals’ personal histories or styles of developing GISE
during the acquisition of GIE. Furthermore, framework may prove to be useful if
employed in order to study what individuals experience during learning a new
digital product (i.e. while acquiring SS; see Chapter 3) or a new family of products

(i.e. while acquiring a specific AS).

In qualitative research, even when data is collected with unstructured interviews,
it is devised that a framework called ‘aide-mémoire’ is established in order to
guide the process (e.g. Briggs, 2000; Zhang, 2006). These agenda serve as guides
so that every aspect of the phenomenon are discussed and individual interviews
are kept in a definite scope, rather than a specific list of questions to be asked
(zhang, 2006). The phenomenological model presented in this study (see Figure 5-
9) can be utilized as a general aide-mémoire to explore several aspects of GIE —
GISE related constructs. Furthermore, the model may be utilized as a template for
affinity diagrams or visual databases where data is sorted or to track data
collection process so that researchers might decide whether saturation occurred

and study should be terminated or not.
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With the speculative scenarios below, how this model may operationally be used

in several settings was tried to be illustrated.

It was left to researchers to translate LEDQ expressions that form the atomic
elements of the phenomenological model into mini tour questions and categorize

them to obtain grand tour questions (Spradley, 1979).

Research scenario |

In a field study, a prototype trial is going to be carried out in order to explore the
reactions of a diversity of participants. Researchers decide to see how different
individuals succeed or fail to build self-efficacy with regards to a novel product. In
this case the model may be used as an aide-mémoire to capture the experiences of

individuals during successive home visits.

Research scenario Il

In a participative design study of a new product, in order to include extremes into
the study, individuals are interviewed to learn about their personal histories and
styles of learning to use a specific family of digital products. Individuals are
grouped into a set of classes reflecting their styles, instead of their expertise levels,
and feedbacks they provided are interpreted in accordance with their styles and

choices.
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Research Scenario Il

In a comparative study, participants are given enough time to experience and learn
to use two alternative prototypes. User experiences in the process of learning of
both prototypes are compared by a post-study interview, based on grand and mini

tour questions derived from the model provided.

Research scenario IV

In a prototype trial, a new product is given out and the learning process is
monitored with a longitudinal study. In certain periods, home visits are carried out
and problems witnessed are organized with the model provided in the form of a

conceptual map.
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CHAPTER 7

7. CONCLUSION

In this chapter, first a brief review of answers acquired during research, based on

literature review and empirical studies will be presented.

In the second part, an integrated model will be presented that schematizes all the
constructs studied and combines partial models utilized throughout the study into
a single conceptual model. A concise meta-discussion of the work done in this

study will be done with reference to this model.

In the third part, limitations of the study will be discussed. Finally, further studies

that are required to complement the progress made will be suggested.

7.1. Answers acquired

As the reader may recall, research questions were addressed in the Introduction,
with an aim of first defining the problem, and then devising ways for studying the

problem. The primary aim of the study was stated as follows:
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“...to develop a framework to accommodate experiential factors in
usability tests and other user-centered design techniques in the case of
consumer products, so that results are not affected by individual
differences.”

In order to attain this aim, the following questions were tried to be answered
during research.

7.1.1. What is mainstream approach to sampling in usability studies?

Before defining the problem, it was stated that problem with testing of consumer
products was the application of conventions valid for the domain of HCI to the
domain of consumer products in a verbatim fashion. In accordance with this, it
was suggested that homogeneity assumptions valid for professional products may
not be valid in case of consumer products. Then literature was revisited to see
whether mainstream approach in sampling was suitable for testing consumer
products. Through the literature review, it was observed that current approach to
sampling was rather problematic in the way that experiential factors are treated.
The common practice was determined as utilization of readily observable variables

to represent experience.
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7.1.2. What are the individual differences that may affect usability test
results? Do experiential factors play a significant role?

Several types of individual differences that may affect usability test results were
enumerated in Chapter 2. Literature findings emphasized the significance of
experiential factors, which was actually rationale behind the study. It was found
that experiential factors were listed among the most important factors to be
considered during sampling by many authors. However, a proper way of handling

these factors was not recommended.

7.1.3. How should experiential factors be approached so that they no
more obscure the link between design characteristics and usability
performance?

It was concluded that it is not plausible to reduce experiential factors to what was
experienced by the individual. Although experiential factors are influenced by
what was experienced, it was argued that the changes induced should be focused
on. Therefore, an approach based on “expertise” was adopted. With such a
perspective, expertise was defined as an attribute that influences performance
directly. However, reservation was left for other variables such as gender, age,
education level and others. After empirical studies, it was shown that those
readily observable variables may correlate with experiential factors.
Neverhtheless, this relation is most probably indirect—i.e. moderated by the

quality and quantity of experience with digital products.
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In the rest of the study, the main effort was to measure “expertise” in different
ways so that a triangulation was possible, as well as alternative tools to be

employed under a diversity of circumstances.

It may be concluded that in order to maintain that the link between design
characteristics and usability performance is visible, controlling experiential factors
are necessary. The nature of control may vary depending on the research design.
For example, experiential factors may be measured for screening purposes and
ensuring that several samples are comparable with regards to expertise. In
another research setting, measurement may be utilized for handling level of
expertise as a treatment group. Regardless of the way it is employed,
measurement should be done for transforming experiential factors to a variable

that enhances research designs rather than inducing systematic error.

7.1.4. How can experiential factors be approached within a
measurement perspective?

Within a measurement perspective, first a construct definition (GIE) was
developed to guide the whole process. Then, concrete manifestations of this
construct were looked for. With this aim, based on Bandura’s Social Learning
Theory (see Chapter 3), a triadic model was proposed to specify how people
acquire GIE and the transformations took place during this process. This main
model was augmented with additional models, and then, with empirical findings

(see Chapter 4 and 5).

It was argued that, GIE was a latent construct by definition, and could only be

‘observed’ indirectly through its reflection in certain mechanisms. Based on the
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triadic model, a two-fold measurement scheme was proposed that target both

actual performance (GIE-T) and attitudes (GISE-S).

Measurement of actual performance was formulated as a straightforward tool,
where automatic and controlled processes were targeted by individual apparati
(GIE_XEC and GIE_PS). In order to grasp attitudes that reflect and moderate
performance, a construct called General Interaction Self Efficacy was defined. A
scale to measure this construct was developed. Reliability and validity evidence

was provided for each tool. However, additional studies are necessary.

7.1.5. How can this framework be utilized for evaluating design
alternatives?

Although tools that target GIE may be regarded as valuable additions to
researcher’s and designer’s toolbox, a further means of utilizing this was
suggested. It was stated that ideally a design should be easily used by everyone,
and expertise should not play a role in enhancing one’s performance. Stemming
from this assumption, measurement of GIE may be suggested as a benchmark

against which design alternatives may be compared (see Chapter 6).

7.1.6. How can this framework be utilized in qualitative research?

In this study a research strategy based on convergence was employed. Although
primary aim was to handle phenomenon in a minimal fashion so that
measurement was possible, at early stages phenomena targeted were broadly

defined and their plethora was tried to be grasped. At later stages this richness
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was sacrificed for the sake of parsimony through controlled processes of
reduction. While this reduction process enabled to establish a measurement
framework, it was thought that initial findings could serve as a road map whenever

plethora of dimensions should be studied.

The phenomenological model derived from respondents’ ideas about favorable
and unfavorable conditions when learning a new electronic device may be defined
as a plethora of dimensions of this sort. This model, together with the structural
model built with SEM technique, may serve as an aide-mémoire while conducting
qualitative studies. Furthermore, the phenomenological model may be developed
to aggrandize differences and define axes on to which users may be mapped to

define patterns, as in the case of developing personas.

7.2. Integrated model

The model that integrates all the partial models suggested in this study is
presented in Figure 7.1. As it can be seen, the main relation explored in this study

was the one between experience and usability performance.
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As it was put forward in the theoretical discussions throughout the study, since GIE
is a latent construct, this relation was assumed to be moderated by actual
performance and attitudes. These were depicted as two main paths that link

experience and usability performance.

The integrated model consists of the experience model presented in Chapter 4
(see Figure 3-3), the triadic model (see Figure 3-1) and finally the structural model

developed with SEM (see Figure 5-26).

In addition to these, some auxiliary findings were tried to be explicitly put in this
model. For example, an alternative to GIE_XEC score was found out to be # of
visual feedbacks, orientation or various types of keystroke latencies. These
measures may be worked on as to devise an easier and cheaper way of observing

actual performance.

Similar to that, the effect of gender, age and education, which were discussed in
Chapter 5, were included to form another triadic relationship between NED and

GISE.

As it can be seen in the integrated model, the link that was not studied in any
means was between experience and actual performance, and the work was
concentrated mostly on the GISE path. This was mainly because the fact that
working on GIE-T was more time consuming and it was only possible to develop
GIE-T as a ‘proof of concept’. GISE-S, on the other hand, was almost fully
developed, together with a ‘lite’ form to further reduce administration costs.
Nevertheless, theoretical framework for GIE-T that is based on the dichotomy of
controlled vs. automatic processing can be defined as a parsimonious and firm
framework, which is in line with main learning or skill acquisition theories that

pertain to schools of information processing and activity theory.
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7.3. Limitations of the study

Although almost all research questions were answered, there were certain

limitations of the study.

As it was previously mentioned, due to its costly nature, it was not possible to
develop GIE-T into a fully-fledged tool. In this regard, GIE-T may be regarded as a
prototypic tool, or a proof of concept. Especially, in the case of GISE_PS, it was
only possible to show that such apparatus tests would be valuable in targeting

controlled processes.

Second, it was not possible to administer both tools in real-life settings to see how
they interact and how they correlate. Validity studies were conducted separately
and there were no opportunities to observe whether it is possible to augment the

predictive power when tools are administered in combination.

Another limitation was the fact that reliability and factor structure was not tested

with a new sample, although scale was administered to small sets of participants.

7.4. Further studies

Further studies are necessary in order to obtain a full proven measurement

framework and fully-fledged tools.

GISE-S should be translated to English using specific techniques to guarantee
accuracy. Having an English version of GISE-S is necessary for dissemination of

knowledge and for exploring intercultural aspects with regards to GIE. For these
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purposes, GISE should be administered to a sample in English and results should be

compared.

Data should be collected with GISE-S or GISE-S Lite in order to provide further
information on reliability and validity of the scale. In this regard, known groups
comparison and questionnaires that may open up opportunities to situate GISE on

a nomological network may be worked for.

New items and parallel forms should be developed and prototyped especially for

GIE_PS, in order to have a tool that can be administered in real-life situations.

The phenomenological model specified after LEDQ and the structural model built
with SEM technique should be explored qualitative through interviews and field
studies in order to gain more insight so that social and cultural aspects are studied

as well.

Furthermore, experimental research is necessary for studying how this
measurement framework may be utilized for comparing design alternatives and

understanding constructs defined here.
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APPENDIX A
LEARNING ELECTRONIC DEVICES QUESTIONNAIRE SAMPLE FORM

Cinsiyet: _ Kadmn - _ Erkek

Yas:

Egitim durumu: __ Ilkokul- _ Ortaokul-  Lise - Universite - Y. Lisans
Meslek:

Katdacagiuz bu aragtirma Orta Dogu Teknik Universitesi, Endiistr Uriinleri Tasannu Bélimii'nde devam
etmekte olan bir doktora calismasi wcin ven toplamay:r amaclamaktadir. — Arastrma tican bir amac
giitmemektedir. Elde edilecek sonuclar tamamen akademik amaclar dogrultusunda degerdendinlecektir

Elektronik Aletlerin ﬁgrem'mi

Elektronik aletlerin yasantimizdaki yeri giinden gine artmakradir  Elektronik aletleri artik
hem ginlik sslennmizde, gereksinimlenmuzin karsilanmasinda, hem de eflence amaciyla
daha ¢ok kullanryoruz. Bu durumun sonucu olarak her gecen giin daha fazla iiriintin nasil

kullanddiging renmek zorunda kaliyoruz.

Arastirmamuzin amaclanndan bin kullamcidanin elektromk aletlenn Sgremmlenm kolaylastiran ve
ZOI].ﬂ'SU.(ﬂl] Etkfn.lef_i Sﬂp[ﬂlnﬂkm, Cﬂh?mﬂ kﬂpsﬂmﬂ]dﬂ ‘elEkt{D[ﬂk ﬂlet, Olﬂ[ﬂk tﬂﬂ.\l}]lﬂl]ﬂ[] l‘irﬁlﬂfr
dijital ekranlar veya elektronik panellers bulunan, meniiler aracdigryla kullandan dijital tirinlerdir

‘Elektronik aletler’ grubuna giren triinlere asagidaki Srnekler venleblu:

CEP telffolllﬂﬂ;

Dijital fotograf makinalan, video kameralar;

Dijital ekranh finn, camagir makinass, bulagik makinas: gibi trunler;
MP3 calarlar;

Elektronik ajandalar, sozhikler;

DVD/VCD oynateilar ve kaydediciler, uydu alicdlar;

l[l‘lzik SEﬂfIi‘

Televlz}:onlar;

Elektronik oyunlar;

Bankamatik cihazlan

dnemli bir katkida bulunmus olacaksimz

>>> Liitfen bir sonraki sayfaya geginiz =~ >>>
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1) Liitfen ne gibi durumlarda elektronik aletlerin kullanimim daha kolay égrendiginizi
belirtiniz..

Ornek:

Kullanim kelavzp apk yagplmigsa once kilavuzgn okurum ve aleti kolayca gizerin.

Alet eok fazla szellize sabip degilve pabuk sgrenivin.

2) Latfen ne gibi durumlarda elektromk aletlenn kullanimin daha zor 8grendiginizi belirtimz. .

Ornek:
Takeldigimda yardin edecek kimse yoksa daha gor dgrenirini.
Utriinden ok boglanmamigsam igrenmekte orlanirn.

Cahismamuza katldiginz 1cin cok tesekkir edenz. .

Eger bu formu elektronik ortamda cevapladiysamz litfen dosyay: ali berkman(@email com adresine epostayla iletiniz._.
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APPENDIX B
POSITIVE AND NEGATIVE EXPRESSIONS COMPILED AFTER LEDQ

Novelty — familiarity > familiar product family

Effect Expressions f%62
1 + “Daha 6nce kullandigim tir aletse” 1
2 - “Daha 6nceden kullanmadigim bir tir aletse” 1
3 + “Ayni ise yarayan bir alet kullandiysam” 1
4 - “Daha 6nce karsilasmadigim bir tirtinse” 1

Novelty — familiarity > familiar interface / product

1 + “Bildigim bir aletin sistemiyle ayniysa”

2 + “Daha 6nceden kullandigim aletlere benziyorsa”

3 + “Daha 6nce kullandigim aletlerin kullanimina benziyorsa”
4 + “Sik sik kullandigim bir alete benziyorsa”

®2 humber of times the argument is expressed
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5 + “Diger aletlerden bildigim kullanim mantigini uygulayabiliyorsam”

6 + “Cok degisik o6zelliklere sahip degilse”

7 + “Menisi benzer Urlinlerle paralel yapidaysa”

8 - “Diger Urlinlerle benzerlik tasimiyorsa”

9 + “Onceki tecriibemi kullanabiliyorsam”

10 - “Standart disi tasarimi olan bir Girlinse”

11 - “Farkh kullanilan tuslari, kontrolleri varsa”

12 = “Cok farkli bir aletse”

13 = “Modern bir aletse”

14 - “Tuslar genelde kullanilan amacglara tersse”

15 + “Daha 6nce benzer bir meniyle karsilagsmigsam”
16 - “Daha 6nce kullandigim aletlerden ¢ok farkliysa”
17 -

“Bana yabanci bir {irlinse”

Novelty — familiarity > familiar brand

1 + “Alistigim bir markanin Griniyse”

2 + “Ayni markanin bagka drtnlerini kullanmigsam”
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3 - “Yepyeni bir markaysa”

4 + “Herkes tarafindan tercih edilen bir markaya aitse”
5 - “Bilinen, taninan bir marka degilse”
6 + “Piyasada en ¢ok satilan markaysa”

Novelty — familiarity > similarity with previous model

1 + “Mevcut olan bir modelin yeni versiyonuysa”

2 + “Daha 6nceki modelleriyle benzerlik gosteriyorsa”
3 + “Eski modelin Ustline eklemeler yapilmissa”

4 - “Eski aleti degistirip yeni bir alet aldigim zaman”

5 - “Daha 6nceden farkh bir model kullanmigsam”

6 - “Daha once alistigim aletle arasinda ¢ok fark varsa”
7 - “Once kullandigim modelden farkli gériiniiyorsa”

Novelty — familiarity > diffusion

4

1 + “Cok kisi tarafindan kullanildigi icin g6z asinaligi olustuysa’
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2 - “Aletin kullanimi yaygin degilse”

3 - “Yeni teknlojiler iceriyorsa”

4 - “Cok yeni bir aletse”

5 - “Aletin ilk kullanicilarindansam”

6 - “Yaygin olmayan bir Uriinse”

7 + “Genellikle gogunluk tarafindan biliniyorsa”
8 - “Kullanimi yaygin bir {riin degilse”
Affection > interest

1 - “ligimi cekmemisse”

2 - “ligi cekici gelmediginde”

3 - “Cok ilgilenmedigim bir aletse”

4 - “llgi alanima girmiyorsa”

5 + “llgi alanima giriyorsa”

6 + “Alete karsi ilgim fazlaysa”

7 - “ligim azaldiysa”
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8 - “UOriine ilgi duymuyorsam’

Affection > emotion

1 + “Sevdigim bir Grlinse”

2 + “Hoslandigim bir Giriinse”

3 - “Oriinden ¢ok hoslanmadigim zamanlarda”
4 - “Uriine ok fazla isinamadiysam”

5 - “Oriinii cok fazla sevmediysem”

6 - “Urtinden ¢cok hoslanmamissam”

7 - “Alete karsi tepkiliysem”

8 - “Ogrenme isteksizligi varsa”

9 + “Kullanmayi gercgekten istiyorsam”

10 + “Ogrenmeyi gercekten istiyorsam”

11 - “Ogrenme istegim cok degilse”

12 - “Ogrenmekten zevk almiyorsam”
13 + “Nasil kullanildigini ¢gzmek hosuma gidiyorsa”

14 - “Kullanmak istemiyorsam”
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15 -

16 -
17 +
18 -
19 +
20 -
Affection

“Oriini kullanmak beni sikiyorsa”
“Ogrenmekten cabuk sikiliyorsam”

“Alet bende merak uyandiriyorsa”

“Alet bana itici geliyorsa”
“Kullaniciya hitabeden bir aletse”

“Severek aldigim bir Grin degilse”

> visual appeal

1 -
2 -
3 -
4 +
5 +

“Gorsel agidan keyif vermeyen bir Griinse”
“Rengi cekici degilse”

“Aletin gorlintsiini sevmemissem”
“Glzel tasarlanmis bir Griinse”

“liging bir gériinimii varsa”

Usefulness > need

“Cok gerek gérmedigim bir aletse”
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10

11

12

13

14

15

16

17

18

7

“Oriiniin 6zelliklerini ok fazla kullanmayacaksam’

“Kisisel isteklerime uygun ozellikleri varsa”

“UOriine fazla ihtiyagc duymuyorsam”

“Ihtiyaglarimi karsilayacaksa”

“Ihtiyaclarima cevap verecek nitelikteyse”

“Alet ihtiyagtan alinmigsa”

“Gunlik yasantimi kolaylastiracak nitelikteyse”
“Ihtiyaglarima cevap vermiyorsa”

“Ihtiyactan 6tiirii edinmemissem”

“GUnlik hayatta kullanabilecegim bir sey degilse”
“Kullanmayacagim fonksiyonlari yoksa”

“Isime yaramayacak fonksiyonlari, 6zellikleri coksa”
“Isime yaramayacak bir iiriinse”

“Isime yariyorsa “

“Aletin ilgilendigim kisimlari goksa”

“Islevselligi iyiyse”

“Islevselligi iyi degilse”
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19 + “Isimi daha iyi yapmam icin gerekli bir aletse”

20 + “Yaptigim isleri daha iyi yapmami saglayacaksa”

* not directly expressed by respondents

Usefulness > neccesity

1 - “GUnlik hayatta sirekli kullanmayacagim bir aletse”
2 - “Kullanmak zorunda olmadigim bir triinse”
3 - “Kullanimi ¢ok elzem degilse”

4 + “GUnlik hayatta cok kullandigim bir aletse”

5 + “Aleti kullanmam gerekiyorsa”

6 + “Yasantimi ¢ok etkileyecek bir aletse”

7 + “Sik¢a kullandigim bir Girlinse”

8 - “Sirekli kullanmam gerekmiyorsa”

“Kullanmak zorunda birakildiysam” [was previously listed under
urgency]

Usefulness > urgency
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1 + “Aleti kullanmaya mecbursam”

2 + “Aleti kullanmaktan baska ¢arem yoksa”
3 + “Cok acelem oldugu zamanlarda”

5 - “Hizh bir sekilde 6grenmem gerekiyorsa”
6 + “Acilen 6grenmem gerekiyorsa”

7 + “Cok zor durumdaysam”

Ease of use [general]

1 + “Basit bir tasarima sahipse”

2 + “Tasarimi iyiyse”

3 - “Tasarimi kotlyse”

4 + “Basit bir aletse”

5 + “Yanlis yaptigimda uyari gelirse”

6 + “Ekranindan yaziyla bilgi veriliyorsa”

7 + “Meni mantigi bana ters gelmiyorsa”

8 + “Meni mantigl basitse”

9 + “Yanlis yaptigimda uyari gelirse”
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

“Mantigl saglam degilse”

“Mentler anlasilirsa”

“Meniisi agiksa”

“Kolay okunabilir bir mentiye sahipse”
“Basit bir arayiizi varsa”

“Kullanimi pratikse”

“Meni kullanimi kolaysa”

“Nasil kullanilacagi agiksa”

“Kolay kullanilabilen bir aletse”

“Basit tasarlanmissa”

“Basit adimlarla istedigime ulasabiliyorsam”
“Ilk gdriste basit olduguna inandiysam”
“Kullanim agik degilse”

“Nasil kullanilacagi net degilse”
“Ozellikleri kolayca kullanilamiyorsa”
“Kullanimi zor bir aletse”

“Kullanissiz bir Girtinse”

“Aletin kullanimi karisiksa
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28

29

30

31

32

33

34

35

36

“Meni kullanimi zorsa”
“Pratik degilse”

“Basit tasarlanmamigsa””

“Araylizi anlasiimazsa”

“Cok kullanilan fonksiyonlar kolay bulunuyorsa”

“Kullanim asamalari akilda kaliciysa“”

“Menilerde her islemin diizgln sirayla yerlestirilmis olmasi”

“Ortntin ¢alisma bigimini kavrayamadiysam”

“Tuslarin fonksiyonlarini kavrayamadiysam”

Ease of use> efficiency

“Kisa yollari varsa”

“Kisa yollari yoksa”

“Sonuca kolay gétirecek menusi varsa”

“Islemler tek tusla yapilabiliyorsa”

“Hizli bir sekilde istedigime ulasabiliyorsam”

“Kullanim dolambagh olursa”
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7 - “Kullanim sirasinda bir siirii asamadan gecmek gerekiyorsa”

8 + “Ozelliklere hemen ulasabiliyorsam”

Ease of use> intuitiveness

1 - “Tuslarin aciklamalari yoksa”

2 + “Tuslarin Ustlinde ne ise yaradiklari yaziyorsa”

3 - “Kullanilan semboller belirgin degilse”

4 - “Tuslarin Gstindeki aciklamalar diger aletlerden farkliysa”
5 - “Sik sik kilavuza basvurmam gerekiyorsa”

6 - “Ic glidiilerime dayanarak ¢6zemiyorsam”

7 + “Kullanim sirasinda diizglin yonlendirmeler yapiliyorsa”

8 + “Meniilerde direktifler agiksa”

9 + “Meniilerde agiklayici bilgiler varsa”

10 + “Menide ikonlar (kiguk resimler) kullanildiysa”

11 + “Basitce mantik ylriiterek ¢dzebilecegim bir aletse”
12 + “llk bakista nasil kullanilacagini anliyorsam”

13 + “Aletin Gstinde ikonlar bulunuyorsa”
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

’

“Temel fonksiyonlar aletin lstlinde belirgin sekilde gdsterilmisse’

“Aletin Ustlinde isaretler bulunuyorsa”

“Simgelerden ¢alisma mantigini anlayabiliyorsam”

“Kilavuza ihtiyag duymadan alet kendi kendini anlatabiliyorsa”

“Kullanilan ikonlar anlatilmak istenen konuyu c¢agristiriyorsa”

“Anlasilmayan semboller olursa”

“Tuslarin ne ise yaradigi anlasiimiyorsa”

“Menii tGzerindeki isaretler tanidik olmazsa”

“Meni Uzerindeki harfler tanidik olmazsa”

“Aletin Ustlinde belirsiz agiklamalar olursa”

“Kullanim sekli 6n ylizde gosteriliyorsa”

“Aletin Gzerindeki yazilar agiklayiclysa”

“Aletin Gzerindeki yazilar yonlendirici degilse”

“Aletin Ustlinde yonlendirici bilgiler olursa”

“Kullanim sirasinda uygun yonlendirici bilgiler verilirse”

Ease of use> physical characteristics
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10

11

12

13

14

15

“Tek bir dligmesi varsa”

“Tek tusla kullanilabiliyorsa”
“Tuslarin birden fazla islevi varsa”

“Cok fazla diigmesi varsa”

“Cok fazla tusu varsa”

“Fazla tusu yoksa”

“Genis bir ekrani varsa”

“Fonksiyonlar net bir sekilde digmelerle tanimlanmissa”
“Belirli fonksiyonlar i¢in belirli tuslar varsa”

“Cok fazla tusu yoksa”

“Kullanim paneli Grinln gorinmeyen yerlerindeyse”
“On panel karmasik gériinimliiyse”

“ligili digmeler birbirine yakin yerlestirilmisse”

“Tuslar ¢ok kiiglik oldugu icin rahat kullanamiyorsam’

“Yazilar ve rakamlar biiytk degilse”

Ease of use> simplicity >structure
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10

11

12

13

14

15

16

17

18

“Menisi cok karisik degilse”

“Alet karmasik bir yapiya sahip degilse”

“Zincirleme olarak alt meniilere girilmesi gerekmiyorsa”

“Fazla karmasik degilse”

“Az detay iceriyorsa”

“Cok komplike degilse”

“Menilerde c¢ok fazla degisken varsa”

“Menisi ¢ok karigiksa”

“Alette cok menii varsa”

“Fazla alt mensi oldugu icin sikiirsam”

“Menisi sarekli alt agilimlar veriyorsa”

“Mendiiler ¢ok fazla karisik yapilmissa”

“Mendilerin igerigi ¢ok fazlaysa”

“Mentiler ¢ok karmasik olursa”

“Cok detayliysa”

“Alet cok karmasik 6zelliklere sahipse”

“Cok ayrintili 6zelliklere sahip olmas!”

“Alet karmasiksa”
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19

20

21

22

23

24

“Cok komplike bir aletse”

“Kompleks bir aletse”

“Fonksiyonel yapi iyi basamaklandiriimissa”

“Ozellikler iyi yerlestirilmisse”

“Mendtilerin igerigi azsa”

“Karmasik goriiniiyorsa”

Ease of use> simplicity >number of functions

“Fazla 6zellige sahip degilse”

“Cok fazla 6zellige sahip degilse”

“Az 6zelligi varsa”

“Alet az fonksiyonluysa”

“Cok fonksiyonluysa”

“Cok amach bir Griinse

“Cok fazla 6zellige sahipse”

“Eger ¢ok programliysa”
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Ease of use> language >literal

1 + “Ozellikler, fonksiyonlar iyi adlandiriimigsa”

2 + “Ozellikler iyi adlandiriimamigsa”

3 - “Kullanilan teknik kelimeler anlasilmaz olursa”

4 - “Ust meniilerle alt menilerin isimleri uyumlu degilse”
5 - “Meni basliklarini anlamli degilse”

“Oriiniin Gstiinde anlasilmayan giinliik hayatta kullanilmayan

6 ) sozcukler varsa”

7 + “Oriin kullanicinin dilinden konusuyorsa “
8 + “Meniilerde dil secenegi varsa”

9 + “Tlrkge meniliyse”

10 + “Tuslarin Ustlinde Tirkge yazilar varsa”
11 - “Uriinde bilmedigim bir dil kullaniliyorsa”
12 - “0Oriinde dil karmasasi varsa”

13 + “Alette kullanilan dil agiksa”

14 - “Dil dizgin degilse”
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Ease of use> language >literal

1 + “Menilerde sekiller kullaniimigsa”

2 + “Menilerde resimler kullaniimigsa”

3 + “Mendileri renkliyse”

4 - “Menilerde dikkat cekici unsurlar varsa”

5 - “Mendilerde diiz siyah yazilar kullaniimissa”

Help and support > informal help > from salespeople

4

1 + “Satin aldigim yerden kullanim &nerileri alabilirsem’

2 + “Satin aldigim yerde 6greten biri varsa”

3 + “Satilirken aciklayici bilgi verilirse”

4 - “Satan yer yardimci olmazsa”
5 + “Satici nasil kullanacagimi gosterirse”
6 + “Satis elemani yardimci oluyorsa”

Help and support > informal help > user forums
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1 + “Aletle ilgili forumlar varsa”

Help and support > informal help > to others

1 - “Orlini 6grenip baskasina 6gretmek zorundaysam”
2 - “Oriinii baskast icin kullanmam gerekiyorsa”
3 - “Oriinii gcabuk kurmam ve kullanmam isteniyorsa”

Help and support > informal help > from others

1 + “Aleti kullananlardan bilgi alabilirsem”

2 + “Bilen kisilere sorabiliyorsam”

3 + “Bilen biri tarafindan kullanim anlatilirsa”

4 + “Biri bana nasil kullanildigini 6zetleyebilirse”

5 + “Bilen biri gosterdiginde”

6 + “Oriinii daha 6nce kullanmis bir arkadasim varsa”
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

4

“Zorlandigimda yardim alabilecegim biri olursa’
“Kullanabilen birini gbzlemleme sansim varsa”
“Meraki olan birinden destek alabiliyorsam”
“Tanidigim biri aleti bana 6gretirse”

“Bilen birinden yardim alabilirsem”
“Ogrenmemi destekleyecek biri yoksa”

“Daha 6nce kullananlardan destek alirsam”
“Daha 6nce kullananlara danisma firsatim varsa”
“Kullanimi bilen bir uygulamali olarak anlatirsa”
“Kullanan biri anlatirsa”

“Uzman bir kisi anlatirsa”

“Yardim alabilecegim kimse yoksa”

“Kullanan baska insanlar yoksa”

“Takildigim zaman yardim edecek kimse yoksa”
“Kullanimi gosterecek kisiler yoksa”

“Bilgi alabilecegim kimse yoksa”

“Bilen biri yoksa”
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24 - “Yonlendirecek biri olmadiginda”

25 - “Detayli sekilde anlatacak biri yoksa”

26 = “Anlatacak bir kisi yoksa”

Help and support > formal help > instruction manual >availability

1 + “Kilavuzu varsa”

2 + “Kilavuz yardimiyla “

3 - “Kullanim kilavuzu yoksa”

4 - “Herhangi bir kaynaga sahip degilsem”
5 + “Rehberinden yardim alabiliyorsam”

6 + “lyi bir yardim men(isiine sahipse”

“Kilavuzda 'hizli baslangi¢' gibi kisaca kullanimi anlatan bir bélim

7 + )

varsa
8 + “Alet icinde kullanimi 6greten bir bélim olursa”
9 + “Kullanimi anlatan CD olursa”
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Help and support > formal help > instruction manual > characteristics

10

11

12

13

14

15

16

+

“Kilavuz sade olursa”

“Kilavuz belirsiz olursa”

“Kilavuz anlasilir degilse”

“Kilavuzda verilen bilgiler net degilse”

“Kilavuz iyi degilse”

“Kafa karistirici bir kilavuzu varsa”

“Kilavuz Gstlinkori hazirlanmigsa”

“Kilavuz yetersizse”

“Kullanim kilavuzu uzun anlatimlarla hazirlandiysa”

4

“Kilavuzda uzun sayfalar dolusu agiklamalara yer verildiyse’

“Kilavuz agik degilse”

“Kilavuz yeterince agiklayici degilse”

“Kilavuzda semalarla anlatilmamigsa”

“Kilavuz fazla detayliysa”

“Anlatim tarzi kotlyse”

“Kilavuzda gerekli bilgiler yoksa”
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17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

“Oriiniin 6zellikleri kilavuzda agik anlatiimamissa
“Herhangi bir kaynaga sahip degilsem”

“Kilavuzla Grin modeli uyusmuyorsa”

“Kilavuzla kullanim birbirini tutmazsa”

“Kilavuzda kullanim adim adim tariflenmemisse”

“Ne yapmam gerektigi acik bir sekilde ifade edilmemisse”
“Kilavuzda yazanlari tek tek uygulayabiliyorsam”

“Kilavuz ne yapilmasi gerektigini kisaca anlatiyorsa”
“Kilavuzda kullanim neden sonug iliskisiyle anlatiliyorsa”
“Kilavuzda bilgiler neden sonug iliskisiyle anlatiimiyorsa”
“Kilavuzda basit talimatlar veriliyorsa”

“Kilavuz adim adim anlatiyorsa”

Kilavuz neyapilmasi gerektigini tek tek ifade ediyorsa “
Kullanim kilavuzu kullanishysa”

Kullanim kilavuzu yeterince anlasilabiliyorsa”

Kullanim kilavuzu agiklayiciysa”

Kullanim kilavuzunu anlayabiliyorsam”
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34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Kilavuz yeterince detayliysa

Kilavuzda anlatilanlar Griinde rahatca goriliyorsa”
Kilavuzda sadece aldigim Griin anlatihyorsa”

iyi bir kullanim kilavuzuna sahipse”

Kilavuzda pratik kullanim bilgileri veriliyorsa”
Kilavuzda agiklamalar iyi yapilmissa”

“Kilavuz anlasilir olursa”

“Kilavuz net olursa”

“Kullanim kilavuzunda yalin bir dil kullaniimigsa”
“Kullanim kilavuzu acik olursa”

“Kullanim kilavuzu iyi dizenlenmisse”

“Kullanimi kolay bir kilavuzu olursa”

“Kullanma kilavuzunda ¢ok basit sekilde anlatiimissa”
“Kullanma kilavuzunda ¢ok acik anlatiimissa”
“Kullanim kilavuzu basit tablolarla anlatiyorsa”

“Kilavuz sekillerle anlatiyorsa”

“Kilavuzda semalar olursa”
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51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

“Kilavuzda resimler olursa”

“Kullanim kilavuzunda glinlik dilde kullanilmayan sézculkler
bulunuyorsa”

“Kilavuz bilmedigim bir dilde yazilmissa”

“Kullanim kilavuzu yabanci dille hazirlanmigsa”

“Kullanim kilavuzu ingilizce hazirlanmigsa*”

“Turkce agiklamalari varsa”

“Kilavuz Tirkce olmazsa”

“Tirkce tercimesi basariliysa”

“Dlizglin bir Turkce'yle cevrilmisse”

“Kilavuz yabanci dille yazilmigsa”

“Kilavuz Tirkge’yse”

“Kilavuzda kullanlilan dil agiksa”

“Kilavuzda kullanilan dil basitse”

“Kilavuzda teknik terimler kullaniliyorsa”

“Kilavuzda anlasilir bir Tirkge kullanildiysa”

“Kilavuzdaki dil kullanimi kotiyse”
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Help and support > formal help > instruction manual >support services

1 - “Internet sayfasi yoksa”

2 + “Internet sayfasi varsa”

3 + “Teknik servisten telefonla yardim alabiliyorsam”
4 + “Teknik servise ulasabiliyorsam”

5 + “Musteri hizmetlerini arayabiliyorsam”

6 - “Teknik destek sistemi yoksa”

7 - “Yardim merkezi yoksa”

8 + “Danisma merkezi olursa”

Learning context and process >method

1 + “Kilavuzu okursam”

2 - “Kilavuzu hig¢ okuyamadiysam”

3 + “Uygulama yapabiliyorsam”

4 + “Deneme yanilma yontemi uygulayabiliyorsam”

5 - “ic glidilerimle dayanarak ¢dzemiyorsam”
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6 - “Kilavuzdan okumadan 6grenmeye calistigimda”

7 - “Deneme yanilmayla 6grenme sansim yoksa”
8 - “Teorik anlatimlarla 6grenmek zorundaysam”
9 - “Aletin kendisini gormeden 6grenmek zorundaysam”

“Denemeden sadece kullanimi anlatilarak 6grenmek zorunda

10 -
kalirsam”
11 - “Herseyi tek tek denemek zorunda kaliyorsam”
12 - “Kullanabilmek 6nce sayfalarca kilavuz okumam gerekiyorsa”

Learning context and process >achievement

1 - “Bir kag kullandigimda hala sorun yasiyorsam”

2 - “IIk kullanimda sorun yasarsam”

“Eger aletle ilgili bir sorun yasadigim igin tekrar yasamaktan

3 -
korkarsam”

4 - “Kullanirken ¢ok hata yapiyorsam”

5 + “Cozmeye basladigimi hissedersem”
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Learning context and process >opportunities

1 - “Alete az zaman ayirabiliyorsam”

2 - “Yeteri kadar ugrasma firsati bulamiyorsam”

3 + “Ogrenmek icin vaktim bolsa”

4 - “Ogrenmek icin zamanim ¢ok darsa”

5 + “Aleti sikga kullanma firsati bulabiliyorsam”

6 + “Aleti kurmak ve kaldirmak igin ugragsmak gerekmiyorsa”
7 - “Sarji cok uzun gitmiyorsa”

Learning context and process >other users

1 - “Ogrenmeye calisirken yanimda bana miidahale eden biri olursa”
2 - “Yanimda 6grenme konusunda benden daha becerikli biri varsa”
3 - “Yanimda 6grenme konusunda benden daha hizli bir varsa”

4 + “Baskalari yanimdayken 6nce ben ¢6ziiyorsam”

5 - “Yanimda zaten o aleti kullanmayi tstlenmis biri varsa”
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6 - “Uriinii cabuk kurmam ve kullanmam isteniyorsa”

7 + “Daha 6nce baskasi tarafindan kullaniimigsa”

8 + “Daha 6nce baskasi tarafindan alinmissa”

9 - “Aletin karisik oldugunu daha 6nce birinden duyduysam”
Breakdowns>cost

1 - “Alet pahali oldugu icin fazla deneme yapamazsam”

2 - “Pahali oldugu icin deneme yanilma yontemini kullanamiyorsam”
3 - “Aletin bozulma riski yliksekse”

4 - “Bozulabilecegini dustinirsem”

5 - “Hemen bozulursa”

6 - “Bozulmaya agcik bir aletse”

7 - “Bozuldugunda yaptirmak zorsa”

8 - “Yanlis yaptigimda geri donis yoksa”

9 - “Yanlis kullanildiginda basa donmek zorsa”
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Breakdowns>likelihood

1 - “Cabuk arizalanacak bir alet oldugunu dislintiyorsam”
2 - “Yanhs kullanildiginda ariza verirse”

3 - “Hassas bir aletse”

4 - “Kullanmaya ¢ekindigim bir aletse”

5 - “Kullanmaktan korkuyorsam”

6 - “Yanlis kullanildiginda basa donmek zorsa”

Prior knowledge>terminology

1 + “Kisaltmalarin ne anlama geldigini bilirsem”
2 + “Terimlerin ne anlama geldigini bilirsem”

3 - “Cok fazla 6zel terim kullaniliyorsa”

4 - “Cok fazla kisaltma kullaniliyorsa”
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Prior knowledge>domain knowledge

1 - “Gerekli bilgiye sahip degilsem”

2 - “Gerekli alt yapim yoksa”
3 - “Bilgi seviyeme uygun degilse”
4 - “Daha onceden alet hakkinda bilgim yoksa””

5 - “Alet bilgi birikimim disinda bilgi gerektiriyorsa”

6 - “Cok karisik bilgi iceriyorsa”
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APPENDIX C

Positive and Negative Expressions Compiled after LEDQ (English)

WARNING: The expressions listed below were not translated using a systematic
procedure and no data was collected in order to provide an English version of GISE-S.
Therefore, following item stems should not be used for item generation or data

collection.

Novelty — familiarity > familiar product family

Effect  Expressions £+
1 + “If it is a type of device that | used before” 1
2 - “If it is a type of device that | didn’t use before” 1
3 + “If I used a device for a similar task” 1
4 - “If it is a product that | didn’t come across” 1
Novelty — familiarity > familiar interface / product
1 + “If it has a similar system with a device that | know” 1
2 + “If it resembles devices that | used before” 8
3 + “If its use is similar to devices that | used before” 1
4 + “If it is similar to a device that | often use” 1

® number of times the argument is expressed
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5 + “If I can’t apply the logic of use that | learnt using other devices”

6 + “If it doesn’t have unconventional features”

7 + “If its menu is like similar products”

8 - “If it doesn’t bear similarities to other products”
9 + “If | can utilize my previous experiences”

10 - “If it is a product with an unconventional design”
11 - “If it has buttons and controls with unusual style of use”
12 - “If it is a very unusual device”

13 - “If it is a modern device”

14 - “If its buttons contradict with their general uses”
15 + “If | came across with a similar menu”

16 - “If it is very different from devices that | used”
17 - “If  am alien to the product”

Novelty — familiarity > familiar brand

1 + “If it is a product of a brand that | am used to”
2 + “If I used that brand’s other products before”
3 - “If it is a new brand”

4 + “If it is not a brand preferred by everyone”

5 - “If it is not a known, recognized brand”
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6 + “If it is the most-selling brand”

Novelty — familiarity > similarity with previous model

1 + “If it is a new version for an existing model”

2 + “If it resembles previous models”

3 + “If some features are added to an old model”

4 - “When | replaced old device with a new one”

5 - “If 1 used a different model before”

6 - “If it has many differences with a device that | used to”
7 - “If it looks different from a model that | previously used”

Novelty — familiarity > diffusion

1 + “If it looks familiar because it is used by many”
2 - “If device is not commonly used”

3 - “If it has new technologies”

4 - “If it is a new device”

5 - “If  am one of the first users of the product”

6 - “If it is not a common product”

7 + “If it is known by majority”
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8 - “If it is not widely used”

Affection > interest

1 - “If it is not interesting”

2 - “If it doesn’t seem interesting”

3 - “If it is a device that | was interested with”
4 - “If it isn’t in my area of interest”

5 + “If it is in my area of interest”

6 + “If  am quite interested in this device”

7 - “If I lost my interest”

8 - “If  am not interested in this product”

Affection > emotion

1 + “If it is a product that | love”

2 + “If it is a product that | like”

3 - “In times when | don’t like the product”

4 - “If I was not able to get fond of the product”
5 - “If I didn’t love the product”

303



6 - “If 1 didn’t like the product”

7 - “If I am reactive against the device”
8 - “If  am reluctant to learn”

9 + “If I really want to use”

10 + “If I really want to learn”

11 - “If  don’t want to learn”

12 - “If  don’t enjoy learning “

13 + “If I enjoy figuring it out”

14 - “If  don’t want to use”

15 - “If | get bored of using the device”

16 - “If I quickly got bored of using it”

17 + “If device makes me curious”

18 - “If I think that it is unattractive”

19 + “If it is suitable for users”

20 - “If it is not a product that | liked and bought”

Affection > visual appeal

1 - “If it is not visually pleasing”

2 - “If its color is not attractive”

3 - “If I didn’t like to look of the product””
4 + “If it is a well-designed product”

5 + “If it has an interesting look”
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Usefulness > need

1 - “If I think that it is not much necessary”

2 - “If | won’t use functions of the product much”

3 + “If it has features that fit to my personal preferences”
4 - “If  don’t need the product much”

5 + “If it will satisfy my needs”

6 + “If it is good enough to answer my needs”

7 + “If device is bought out of necessity”

8 + “If it will make my daily life easier”

9 + “If it answers my needs”

10 - “If I had it because it is necessary”

11 - “If I will not be able to use it in my daily life”

12 + “If it has many functions that | will use”

13 - “If it has many functions and features that | don’t need”
14 - “If the product is not useful for me”

15 + “If it is useful for me”

16 + “If device has many aspects that | am concerned with”
17 + “If it has good functionality”

18 - “If it doesn’t have good functionality”

19 + “If it is necessary for me to do by job better”

20 + “If it will help me to be better in what | do”

* not directly expressed by respondents

Usefulness > neccesity
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”

1 - “If it is not a device that | will always use in my daily life

2 - “If  don’t have to use that product”

3 - “If it is not crucial for me to use it”

4 + “If it is a device that | frequently use in my daily life”

5 + “If I have to use the device”

6 + “If it is a device that will affect my way of living”

7 + “If it is a device that | frequently use”

8 - “If  don’t have to use it always”

9 - “If  was obliged to use it” [was previously listed under urgency]

Usefulness > urgency

1 + “If  am doomed to use that device”

2 + “If  don’t have any alternatives and should use it”
3 + “Iflamin a hurry”

5 - “If | have to learn it fast”

6 + “If I should urgently learn it”

7 + “If I am in a desperate situation”

Ease of use [general]

1 + “If it has a simple design”

2 + “If its design is good”
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

“If its design is bad”
“If it is a simple device”

“If | am warned when | make a mistake”

“If textual information is provided through its screen”

“If the logic behind its menu is suitable for me”
“If it has a simple logic behind its menu”

“If there is a warning when | make a mistake”
“If its logic is not sound”

“If its menus are easy to grasp”

“If it has a clear menu”

“If its menu is easy to read”

“If it has a simple interface”

“If it is practical to use”

“If it has a simple style of use”

“If usage is clear”

“If it is an easy-to-use device”

“If it is designed simply”

“If I can reach what | want with simple steps”
“If | believe that it is simple at first sight”

“If usage is not clear”

“If it is not clear how to use it”

“If its features are not easy to use”
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25

26

27

28

29

30

31

32

33

34

35

36

“If it has a difficult usage”

“If it is an impractical product”

“If usage of device is complex”

“If menu usage is hard”

“If it is not practical”

“If it is designed in a way that it is not simple”
“If its interface is not comprehensible”

“If it is easy to find the most frequently used functions”
“If procedure of use is easy to recall”

“If actions are ordered in a proper way”

“If | couldn’t understand how it works”

“If I couldn’t grasp the functions of its buttons”

Ease of use> efficiency

“If it has shortucts”

“If it doesn’t have shortcuts”

“If it has a menu that helps reaching goals”
“If tasks can be done with a single button”
“If I can quickly access what | want”

“If usage is full of zigzags”

“If one has to complete many steps during usage”
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8 + “If | can reach its features quickly”

Ease of use> intuitiveness

1 - “If buttons have no explanations on them”

2 + “If the functions of buttons write on them”

3 - “If the pictures on buttons are not explicit”

4 - “If descriptions on buttons are not similar to the ones on other devices”
5 - “If | often have to refer to instruction manual”

6 - “If I can’t work it out with my instincts”

7 + “If there is proper guidance while using it”

8 + “If directions in menus are clear”

9 + “If there are illustrative explanations in menus”

10 + “If icons (small pictures) are used in menus”

11 - “If it is not a device that | can work out simply by reasoning”
12 + “If I can sort it out at first glance”

13 + “If device has icons on it”

14 + “If basic functions are explicitly shown on device”

15 + “If there are signs on device”

16 + “If I can understand how it works by looking at symbols on it”
17 + “If device can explain itself without instruction manual”

18 + “If icons resemble what is tried to be explained”
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19

20

21

22

23

24

25

26

27

28

“If there are icons that are incomprehensible”

“If I can’t understand what buttons do”

“If signs in menus are not familiar”

“If letters in menus are not familiar”

“If there are ambiguous descriptions on product”
“If usage is shown on its front face”

“If textual information on device is descriptive”
“If texts on device do not guide me”

“If information on device guide me”

“If guidance is provided during usage”

Ease of use> physical characteristics

“If it has a single button”

“If it can be used with a single button”

“If buttons have more than one function”

“If it has many buttons”

“If it has many controls”

“If it doesn’t have many controls”

“If it has a wide screen”

“If functions are defined clearly with buttons”

J

“If there are specific buttons for specific functions”
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10 + “If it doesn’t have many controls”

11 - “If control panel is located in a hard-to-see place”

12 - “If panel has a complex look”

13 + “If related controls are located together”

14 - “If  am not able to easily use it because controls are small”
15 - “If letters and numbers are not big enough”

Ease of use> simplicity >structure

1 + “If it doesn’t have a complex menu”

2 + “If device doesn’t have a complex structure”

3 + “If one is not required to go deep into sub menus”
4 + “If it is not too much complicated”

5 + “If it doesn’t have many details”

6 + “If it is not very complicated”

7 - “If there are many variables in menus”

8 - “If its menu is very complex”

9 - “If device has many menus”

10 - “If I got bored because it has many sub menus”

11 - “If menu has many levels”

12 - “If menus are designed so that they are very complex”
13 - “If content in menus is excessive”
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14

15

16

17

18

19

20

21

22

23

24

“If menus are too much complicated”

“If it is too much detailed”

“If device has complicated features”

“If device has detailed features”

“If device is complex”

“If it is a complicated device”

“If device is complex”

“If functional structure is not staged well”
“If features are not located well”

“If content is scarce”

“If it looks complex”

Ease of use> simplicity >number of functions

“If it doesn’t have many functions”

“If it doesn’t have too much functions”

“If it has a small number of features”

“If device has a small number of functions”
“If it has many functions”

“If it is a multi-purpose device”

“If it has many features”

“If it has many programs”
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Ease of use> language >literal

10

11

12

13

14

“If features and functions are termed well”

“If features are badly named”

“If technical terms that are used are not easy to understand”

“If names of main menus and submenus are inconsistent”

“If menu titles are not meaningful”

“If there are incomprehensible words that are not used in daily life”
“If product speaks users’ language”

“If there is language option for menus”

“If its menus are in Turkish”

“If there are labels in Turkish”

“If  don’t know the language used in the product”
“If there is a language chaos in the product”

“If language is clear”

“If language is not neat”

Ease of use> language >literal

“If there are shapes in menus”

313



2 + “If there are pictures in menus”

3 + “If it has colorful menus”
4 - “If there are entities in the menus that attract attention”
5 - “If only straight black texts are used”

Help and support > informal help > from salespeople

1 + “If | can get tips about use from where | buy the product”

“If there is someone where | buy it who teaches how to use the

2 * product”

3 + “If explanations are provided during purchase”
4 - “If seller doesn’t help me”

5 + “If seller shows me how to use it”

6 + “If seller helps me”

Help and support > informal help > user forums

1 + “If there are relevant forums about the product”

Help and support > informal help > to others

1 - “If | have to learn the product and teach someone else”
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2 - “If I have to use the product for someone else”

3 - “If I have to quickly install and use the product”

Help and support > informal help > from others

1 + “If I can get info from others that use the device”

2 + “If I have the opportunity to ask people who know the product”

3 + “If usage is explained by someone who knows how to use it”

4 + “If someone can briefly show how the product is used”

5 + “When a person who know it shows me”

6 + “If I have friend that used the product before”

7 + “If there is someone that | can ask for help when | have problems”
8 + “If I have the opportunity to observe someone while using the product”
9 + “If | can get support from someone interested”

10 + “If an acquaintance can teach me how to use it”

11 + “If I can get help from someone that knows the product”

12 - “If there is nobody that can support me while learning the product”
13 + “If I can get support from people that previously used it”

14 + “If I can get advice from people that previously used it”

15 + “If someone who knows how to use it can show me”

16 + “If someone who uses the product can explain”

17 + “If an expert tells me how to use it”
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18 - “If there is nobody to help me”

19 - “If there is nobody using it”

20 - “If there is nobody to help me when | got stuck”

21 - “If there is no one around to show me how to use it”
22 - “If there is no one that | can get information”

23 - “If there is nobody who knows the product”

24 - “If there is nobody to guide me”

25 - “If there is nobody to explain it in detail”

26 - “If there is no one to tell me how to use it”

Help and support > formal help > instruction manual >availability

1 + “If it has an instruction manual”

2 + “With the help of instruction manual “
3 - “If there is no instruction manual”

4 - “If  don’t have a source”

5 + “If I can get help from its guide”

6 + “If it has a good help menu”

“If there is a section in the instruction manual such as a “quickstart” that

7 +

briefly explains how to use it”
8 + “If there is a section in the device that show how to use it”
9 + “If there is a CD that explains how to use it”

Help and support > formal help > instruction manual > characteristics
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10

11

12

13

14

15

16

17

18

19

20

21

“If manual is plain”

“If manual has ambiguities”

“If manual is hard to comprehend”

“If information provided in the manual are not clear”
“If manual is not good”

“If manual confuses me”

“If manual is sketchy”

“If manual is not sufficient”

“If there are long explanations in the manual”

“If there are pages-long instructions in the manual”
“If manual is not clear”

“If manual is not sufficiently descriptive”

“If there are no diagrams in the manual”

“If manual is too much detailed”

“If writing style is bad”

“If some necessary information are skipped in the manual”

“If features of the product are not clearly explained”

“l don’t have any source”

“If there are inconsistencies between guide and product”

“If manual and usage are inconsistent”

“If step by step instructions are not provided in the guide”
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22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

45

46

47

“If instructions of use are not clearly expressed in the manual”
“If | can apply exactly what it says in the manual”

“If manual briefly tells me what to do”

“If usage is described with cause-effect relations”

“If usage is not described with cause-effect relations”

“If there are simple directions in the manual”

“If there are step by step instructions in the manual”

“If manual explains what to do one by one”

“If instruction manual is practical to use”

“If manual is comprehensible enough”

“If instruction manual is illustrative”

“If | can understand the manual

“If manual is detailed enough”

“If what is described in the manual can be seen in the product”
“If manual only explains my product”

“If it has a good manual”

“If practical instructions are provided in the manual”

“If descriptions in the manual are good”
“If manual is comprehensible”

“If manual is explicit”

“If instruction manual has a plain language”
“If instruction manual is clear”

“If manual is easy to use”

“If instruction manual simply explains”

“If instruction manual very clearly explains”
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48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

“If instruction manual uses simple tables to explain”
“If manual explains with figures”

“If there are diagrams in manual”

“If there are pictures in the manual”

“If there are words in the manual that are not used in everyday
language”

“If manual is written in a language that | don’t speak”
“If manual is in a foreign language”

“If instruction manual is in English” [Turkish audience]
“If there are Turkish explanations”

“If manual is not Turkish”

“If Turkish translation is successful”

“If it is translated with good Turkish”

“If manual is written in a foreign language”

“If manual is Turkish”

“If the language used is clear”

“If the language used in manual is simple”

“If technical terms are used”

“If a comprehensible written language (Turkish) is used”

“If use of language is bad”

Help and support > formal help > instruction manual >support services
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1 - “If it has no internet page”

2 + “If it has an internet page”

3 + “If I can get assistance from call center”
4 + “If | can access technical service”

5 + “If I can call customer service”

6 - “If there is no technical service system”
7 - “If there is no help center”

8 + “If there is a call center”

Learning context and process >method

1 + “If I read the manual”

2 - “If | wasn’t able to read the manual”

3 + “If I can do some practice”

4 + “If | can learn with trial and error”

5 - “If | can’t figure it out intuitively”

6 - “When | try to learn it without reading the manual”

7 - “If I have no chance for learning with trial and error”
8 - “If I have to learn it theoretically”

9 - “If | have to learn it without the actual device”

10 - “If | have to learn it by directions, without hands-on experience”
11 - “If | have to try everything one by one”

12 - “If I have to read pages of instructions before using it”
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Learning context and process >achievement

1 - “If I still have problems after a couple of trials”

2 - “If | experience problems in my first trial”

3 - “If  am concerned of new problems, after having some problems with it”
4 - “If I make many mistakes”

5 + “If | feel that | am figuring it out”

Learning context and process >opportunities

1 - “If I can only use it for short periods of time”

2 - “If  don’t have many opportunities for using it”

3 + “If I have plenty of time for learning it”

4 - “If I have a little time for learning it”

5 + “If | often find the opportunity to use the product”

6 + “If installing and disassembling the product takes too much time”
7 - “If its charge does not last much”

Learning context and process >other users

321



1 - “If there are others interfering when | try to learn it”

2 - “If there is someone more talented next to me”
3 - “If there is someone quicker than me”
4 + “If | can learn faster than others around”
5 - “If there is someone who already undertook the usage of that device”
6 - “If I am asked to quickly install and use the device”
7 + “If it is used before by someone else”
8 + “If it is bought by someone else before”
9 - “If I heard that device is complex before”
Breakdowns>cost
1 - “If I can’t have the opportunity to try it because it is too expensive”

“If | can’t use trial and error methods because the device is too

2 - .
expensive
3 - “If risk of damaging the device is high”
4 - “If I think that it will be damaged”
5 - “If it breaks down easily”
6 - “If device is prone to damage”
7 - “If it is hard to get it fixed when it breaks down”
8 - “If it is not possible to fix a mistake”
9 - “If it is hard to return when | make a mistake”
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Breakdowns>likelihood

1 - “If I think that device gets easily damaged”

2 - “If it breaks down when it is improperly used”
3 - “If it is a delicate device”

4 - “If I hesitate to use the product”

5 - “If  am scared to use the product”

6 - “If it is hard to return when a mistake is done”

Prior knowledge>terminology

1 + “If I know what abbreviations stand for”
2 + “If I know the terms”

3 - “If there are many specific terms”

4 - “If there are many abbreviations”

Prior knowledge>domain knowledge

1 - “If  don’t have the necessary knowledge”

2 - “If I don’t have the necessary background”

3 - “If it isn’t suitable for my level of knowledge”

4 - “If  don’t have prior knowledge about the product”
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“If device requires extra knowledge that is beyond my experience”

“If it includes complex information”
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APPENDIX D

Expert Review Definitions and Instructions (Sample)

Genel Etkilesim Oz Yeterligi Olcegi — Madde Havuzu Uzman
Degerlendirmesi

Katilacagimz bu ¢aligma Orta Dogu Tekmik Universitesi, Endiistri Uriinleri Tasartm: Béliimii Doktora
Programi kapsaminda yiiriitillmekte olan **tez baghgi™* bashkii arastirma igin uzman gériigii almayt
amacglamaktadir.

Arastirmada kullamlabilirhik testlen ve kullacilarla gerceklestirilen benzen {iriin geligtirme —
degerlendirme cabismalarinda kullamlmak tzere bir olgek gelistirilmektedir  Bu tip
cahismalara yonelik bir 6lgek gelistirme gereksimnu kabaca tammlanacak olursa kullanicilar
aras1 ‘arayiiz deneyimi’ cesitliliginin etkili oldugu niceliksel ve niteliksel ‘performans’
farklarindan kaynaklanmaktadir.

Olgegin(1) amact ¢aligmalara(2) katilan kullamcilanin dijital arayiiziere(3) sahip tirinleri
konusundaki &z yeterliklerini (4) dlemektir.

Tammlar

Uzman goristiinin calismada tanimlanan islevini yerine getirmesi ontindeki en biiyik engel
tammlanan kavramlarn belirgin bir sekilde uzmanlara aktarilamamas: olarak gorildiginden
yukarida kullanilan kavramlar agik bir sekilde tarif edilmeye ¢alisilomgtir.

1- “Olgek’

Bu calismada élgek, bir ¢ok sorunun (madde) tek bir kavranu farkli acilardan irdelemek
amactyla katilimerya yéneltilmesi ve katilimernin bir konuyu tutum, yaklagmm, yakinlik gibi
psikolojik kavramlar agisindan degerlendirmes: olarak tammlannustir. Dolayisiyla, élgek
maddeleri dogru veya yanlis cevaplari olmayan ve katilimeimin kendisiyle ilgili yargilarmi
anlamaya c¢abismak amaciyla gelistirilmis ifadelerden (madde govdesi) ve cevaplama
formatindan olusmaktadir.  Calisma sonucunda gelistirilecek olan 6lgegin kisa bir
agiklamanin  ardindan  katibmeilar tarafindan bir  anketér veya gozlemci olmadan
cevaplanmasi diistintlmektedir.

2 - ‘Cahgmalar’

Kapsama giren ¢alismalarda genel anlamda katilimeinin 1lk kez karsilastif bir arayiizii daha
onceden belirlenmis kullamm senaryolarn dogrultusunda deneyimlemesi ve bu sirada
vennmlibik — etkmbk degerlernmin olgiilmes:, yasanan problemlenn gozlenmes: ve iliskili
konulardaki fikirlerinin alinmasina dayali bir yéntem izlenmektedir. Temel tamm bu olmakla
beraber katilumcilarin yeni triinlerle karsilastign ya da urin fikirleri gelistirmeleri,
degerlendirmeleri istendifi durumlar da ‘calisma’ tammina girerek dlgegin kullamm alanim
genisletmektedir.

3 - ‘Dijital arayiiz’

‘Dijital’ tamimlamasi arayiiz teknolojisine isaret etmekten cok arayiiz tipine ve karmasa
seviyesine referans vermektedir. Tammlanmaya caligilan arayiiz gostergeler ve tuslar
araciligivla kullanilan derin arayiizli Griinleri kapsamaktadir. Ancak katithmeilara verilecek
agiklamalarda ‘elektronik alet” anahtar sozetigii kullanilnms daha sonra “dijital ekranlan veya
elektronik panelleri bulunan, meniiler aracilifiyla kullamlan dijital driinler’ olarak
tanimlanmistir.
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4 - ‘Oz yeterlik’

Katihmeilara aciklanmamakla beraber dlgek 6z yeterlik kavramn iizerinde yogunlasmaktadir.
Oz vyeterlik kavrami A. Bandura tarafindan ortaya atilmis olup bireylerin belirli bir 151 yapma
konusunda kendilerine duyduklar: given olarak tammlanabilir. Bandura’ya gore 6z yeterlik
belirli bir 151 tamamlayabilmek i¢in gereken becerilere sahip olmanm &tesinde bir kavram
olarak tanimlanabilmektedir'. Buna gore 6z yeterlik bir isin nasil sonuclanacagima iliskin bir
beklenti degil bireyin herhangi bir iste belirli bir seviyede performans gosterebilmesine iliskin
6z mancidir. Ancak 6z yeterlik sadece bireyin yapabildiklerinin bir yansimas: degil islevsel
bir mekanizmadir. Bandura’ya gore 6z yeterlik inanci bireyin gelecekteki performansina
iliskm tahnunler yiiritmeye yaradig: gibi bireyin hangi tiir seqimler yapacagmi da belirleyerek
bir olgiide kigisel geligime yon verir.

Genel Etkilesim Oz Yeterligi Kavram

Genel etkilesim 6z yeterligi kavramu bireylerin yeni elektronik aletler1 6grenme konusundaki
oz yeterlik algilar olarak ele almmaktadir. Her ne kadar bu tanim i¢ersinde 6grenme uzun
donemli bir stureci kapsamamaktaysa da olcegin kapsadigi alam cok daraltmamak igin
dgrenme genel anlamiyla kabul edilmistir.

Genel Etkilesim Oz Yeterligi yeni bir elektronik aletle etkilesime girme, etkilesim
sirasinda karsilasilabilecek yen: durumlara adapte olabilme beceris1 olarak
tanimlanmaktadir.

Degerlendirme Kriterleri

Yapilan tammlamalar isiginda maddelerin  degerlendirilmesine ge¢ilmeden once olgek
maddelerinin hangi kriterlere giire degerlendinleceg: bu béliimde kisaca ele almmustir. Bu
kriterler sadece literatiirden derlenmis olan prensipler hakkinda fikir vermek i¢in sunulmustur
Uzmanlar maddeleri uygun gordikleri sekilde, farkli kriterlere gore degerlendirebilirler
Ancak yapilacak olan degerlendirmelerin asagida verilen grup tammlamalarina uygun olmasi
gerekmektedir. Uzmanlar bu gruplar dismda kalan, maddeleri farkli acilardan degerlendiren
yorumlarini da ayrica not alabilirler.

Degerlendirme kriterler1 anlatum ve icerik olmak iizere ki ana grup altinda toplanmmstir.
Anlatim - Maddenin yazim - anlafim — iletisimsel nitelikler acisindan degerlendirilmesi
Igerik ne olursa olsun madde govdelerinin katihmeilar tarafindan rahathikla anlasilabilecek

nitelikte olmasi gerekmektedir.

1) Maddelerde kullanilan sézeiiklerde teknik terimler ve sadece belirli bir kesimin
anlayabilecegi ya da farkh anlamlara gelebilecek jargon kullamlmamalidir.

2) Anlatimu diizgiin olsa da dikkat dagilmasma neden olabilecek uzun maddelerden
kacilmalidir

3) Maddeler katilmeilari olumlu ya da olumsuz yonde kosullandirabilecek igermemelidir.
0. “Her cagdas insan gibi kitap okumay: severim ™

! Bandura, A. (1986). Social foundations of thought and action. Londra: Prentice Hall.
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4) Birden fazla vargi iceren, tek bir cevapla yamtlanamayacak sorulardan kagmmak
gerekmektedir.
Crn. “Kitap okumayi ve miizik dinlemeyi severim™
5) Cift olumsuz iceren ciimleler kullanilmamalidir.
Orn. “Dogm olan kitap okumavyi sevmemek degildir™

6) Igerigi ne olursa olsun zayif veya ¢ok kuvvetli argiimanlar, ya da herkesin kabul
edecegi ya da reddedecegi argiimanlardan kagimlmalidir.

Not. Birbirine ¢ok benzer sekilde yaziloms maddelerin elenmesinin veriye dayali olarak
vapilmas: yontemsel acidan daha uygun olacagindan benzer sekilde yazilnms maddeler 1lk
asamada korunmalidir.

Tcerik — Maddenin amaca uyguniugu acisindan degeriendirilmesi
Maddelerin hedeflenen kavramla ilgili icerige sahip olmasi gerekmektedir.

1) Maddeler cevap vermeyi zorlastiracak sekilde bircok olayi - durumu kapsayacak veya
genel kavramlar icerecek sekilde yazilmamalidr.

2) Maddeler ¢ok spesifik bir olay1 — durumu ele almamalidir.
3) Madde igerikleri hedeflenen kavramu temsil eder nitelikte olmalidir.

4) Maddeler katilime: profili konusunda on yargili olmamahdir.
Orn. “Okudugum kitaplar Ingilizee terimler igeriyorsa anlayamuyomm”™ — Katthmemnin cevabi
Ingilizce bilip bilmedigine gore degigecektir

5) Maddeler katibmcilarin  deneyimlememis  olabilecei  durumlar  fGzerine
kurulmamalidir.
O “Bilimsel makaleleri okumak gazete okumak kadar kolay” — Katthmerlarn bir kismi
bilimsel makale okumamng olabileceginden bu maddeyi cevaplayamayacaktir

6) Madde igeriklerinde bir ¢ok konuda (cinsel, dini, wka dayali, ideolojik v.b.)
ayrnumeiliktan kagimlmahdar.

Not. Tam olarak Genel Etkilesim Oz Yeterligi kavrami i¢ine gmmmeyen ancak yakin anlamlar
iceren maddeler veriye dayal olarak elenmek iizere bu asamada korunabilir.

Degerlendirme

Verilen bu tammlamalar 1;ifinda  lutfen  degerlendirme formlarim  doldurunuz.
Degerlendirmeler esas olarak 2 farkli puanlamayi gerektirmektedir. Maddeler: 6nce yukarida
tammlandig sekliyle anlatim acisindan, sonra igerik agisindan 1-9 arasinda puan vererek
degerlendiriniz. Daha sonra, aynlan bolime degerlendirmede etkili olan duostncelerinizi
belirtebilirsiniz. Yapmak istediiniz diizeltmeleri de bu bélimde yapabilirsiniz. Formun
sonunda yer alan kisumda olgege eklenmesi gerektigini diisindaganiiz maddelert
yazabilirsiniz. Genel Gnenler kismunda dlgekle ilgili her konudaki genel yorumlarimzi,
onerilerinizi yazabilirsiniz.

Tesekkiirler...
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APPENDIX E
GISE-S EXPERT REVIEW FORM (SAMPLE PAGES)

Genel Etkilesim Oz Yeterligi Olcegi — Madde Havuzu Uzman
Degerlendirmesi

Katilacagimz bu ¢caligma Orta Dogu Teknik Universitesi, Endiistri Uriinleri Tasarim Boliimii Doktora
Program: kapsaminda yiiriitilmekte olan bir aragtirma i¢in uzman gériigii almay: amaglamaktadr.

Arastirma kullamlabilirlik testler1 ve kullamcilarla gerceklestirilen benzer: iiriin geligtirme —
degerlendirme ¢aliymalarnda kullamilmak tizere bir 6lgek gelistirilmesini amaglamaktadir.
Bu tip ¢alismalara yénelik bir 6leek gelistirme gereksinini genel anlamda kullanicilar arasi
‘arayiiz deneyimi’ gesitliliginin etkili oldugu miceliksel ve niteliksel ‘performans’ farklarindan
kaynaklanmaktadir.

Olcegin(l) amaci ¢aligmalara(2) katilan kullameilarin difital arayiizlere(3) sahip tirinleri
konusundaki 6z yeterliklerini (4) 6lgmektir

Tammlar

Uzman goriisiiniin ¢alismada tanimlanan 1slevim yerme getirmes: dniindek: en biiyiikk engel
tammmlanan kavramlarm belirgin bir sekilde uzmanlara aktarilamamasi olarak goriildiigiinden
yukarida kullamlan kavramlar agik bir sekilde tarif edilmeye cahisilomstir.

1- “Olgek’

Bu calismada 6lgek, bir cok sorunun (madde) tek bir kavramm farkli agilardan irdelemek
amaciyla katilmeiya yoneltilmesi ve katilimeinm bir konuyu tutum, yaklasim, yakinlik gibi
psikolojik kavramlar acisindan degerlendirmesi olarak tammlanmustir. Dolayisiyla, élgek
maddeleri dogru veya yanlis cevaplan olmayan ve katihmeinin kendisiyle ilgili yargilarim
anlamaya calsmak amaciryla gelhistinlmig ifadelerden (madde govdesi) ve cevaplama
formatindan olusmaktadir.  Calisma sonucunda gelistirilecek olan olcegin kisa bir
aciklamanin  ardindan  katihmeilar tarafindan bir anketor veya gozlemci olmadan
cevaplanmasi diisiiniilmektedir.

2 - ‘Cahsmalar’

Kapsama giren ¢alismalarda genel anlamda katilimeimin ilk kez karsilastifn bir arayiizi daha
onceden belirlenmis kullamm senaryolan dogrultusunda deneyimlemesi ve bu swrada
verimlilik — etkinlik degerlerinin Glciilmesi, yasanan problemlerin gdzlenmest ve 1liskili
konulardaki fikirlerinin alinmasina dayali bir yontem izlenmektedir. Temel tamm bu olmakla
beraber katilimeilarin yemi frinlerle karsilashigs ya da urin fikirleri gelistirmelers,
degerlendirmeleri istendigi durumlar da ‘calisma’ tamnuna girerek 6lgegin kullamm alanim
genigletmektedir

3 - ‘Dijital arayiiz’

‘Dijital’ tammlamasi arayiiz teknolojisine isaret etmekten cok arayiiz tipine ve karmasa
seviyesine referans vermektedir. Tammlanmaya cahsilan arayiz gostergeler ve tuslar
aracihigiyla kullamlan derin araytizla triinleri kapsamaktadir  Anecak katilimeilara verilecek
aciklamalarda “elektronik alet” anahtar sézetigh kullamlnus daha sonra ‘dijital ekranlan veya
elektronik panelleri bulunan, meniiler aracilifiyla kullamlan dijital fdriinler’ olarak
tammlanmistir.

328




4) Birden fazla yargi igeren, tek bir cevapla yamflanamayacak sorulardan kacmmak
gerekmektedir.
Orm. “Kitap okumay: ve miizik dinlemeyi severim™
5) Cift olumsuz igeren ciimleler kullanilmamalidir.
Orn. “Dogru olan kitap okumayi sevmemek degildir™

6) ILgerigi ne olursa olsun zayif veya ¢ok kuvvetli argiimanlar, ya da herkesin kabul
edecegl ya da reddedecegi argiimanlardan kaginilmalidar.

Not. Burbirine ¢ok benzer sekilde yazilims maddelerin elenmesinin veriye dayali olarak
vapilmasi yontemsel agidan daha uygun olacagmdan benzer sekilde yazilmig maddeler ilk
asamada korunmalidir

Icerik — Maddenin amaca uyguniugu acisindan degerlendirilmesi
Maddelerin hedeflenen kavramla ilgili icerige sahip olmasi gerekmektedir.

1) Maddeler cevap vermey: zorlastiracak sekilde bircok olay: - durumu kapsayacak veya
genel kavramlar igerecek sekilde yazilmamalidar.

2) Maddeler ¢ok spesifik bir olay1 — durumu ele almamalidir.
3) Madde 1geniklen hedeflenen kavramu temsil eder mtelikte olmalidir

4) Maddeler katilimes profili konusunda 6n yargili olmamalidar.
Orn. “Okudugum kitaplar Ingilizce terimler ieriyorsa anlayamiyorum™ — Katihimcinin cevabi
Ingilizce bilip bilmedigine gére degisecektir

5) Maddeler  katilimeilarin  deneyimlememis  olabilecegi  durumlar  iizerine

kurulmamalidir.
O “Bilimsel makaleleri okumak gazete okumak kadar kolay™ — Katilimeilarm bir kismu
bilimsel makale okumamus olabileceginden bu maddeyi cevaplayvamayacaktir

6) Madde igeriklennnde bir ¢ok konuda (cinsel, dini, wka dayali, ideolojik w.b.)
ayrimeiliktan kaginilmalidir.

Not. Tam olarak Genel Etkilesim Oz Yeterligi kavranu i¢ine girmeyen ancak yakm anlamlar
iceren maddeler veriye dayali olarak elenmek fizere bu asamada korunabilir.

Degerlendirme

Verilen bu tammlamalar 1s1ginda  liutfen  degerlendirme formlarnm  doldurunuz.
Degerlendirmeler esas olarak 2 farkli puanlamay: gerektirmektedir. Maddeler: 6nce yukarida
tammlandig: sekliyle anlatim acisindan, sonra icerik agisindan 1-9 arasinda puan vererek
degerlendiriniz. Daha sonra, ayrilan bolume degerlendirmede etkili olan dustncelerinizi
belirtebilirsimiz.  Yapmak 1stediginiz diizeltmeler: de bu bélimde yapabilirsimz.  Formun
sonunda yer alan lkisunda olgege eklenmesi gerektifini  diisindiginiz maddeleri
vazabilirsiniz.  Genel oneriler kismunda olgekle ilgili her konudaki genel yorumlarimzi,
onerilerinizi yazabilirsimiz.

Tesekkiirler. .
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Degerlendirmeyi yapan
No Madde
1 Daha dnce kullandifim tiir bir alet degilse
2 Daha énceden kullanmadifim bir tiir aletse
3 Daha dnce aym ige yarayan bir aleti kullanmadiysam
4 Daha énce karsilasmadifim bir aletse
5 Daha énceden kullandigim aletlere benzemiyorsa
6  Kullaninu 6nceden bildifzim aletlere benzemiyorsa
7 Sik sik kullandigim aletlere benzemiyorsa
g  Diger aletlerden bildigzim kullamim seklini uygulayamiyorsam
9 Cok degisik dzelliklere sahipse
10 Menisi aym tir aletlerin meniisiine benzemiyorsa
11 Duger aletlere benzemiyorsa
12 Oncelsi aletlerden kazandigim tecriibeyi kullanamiyorsam
13 Daha dnce benzer bir meniiyle karsdasnussam
14 Daha énce kullandifim aletlerden cok farkliysa
15 DBana yabanc bir aletse
16 Abstigam bir markaya st deglse
17 Aym markaya ait baska alet kullanmanussam
18 Herkes tarafindan tercih edilen bir markaya ait degilse
19 Alistizim bir aletin vem model: degilse

Anlatim (1-9)
Igerik (1-9)

Jodddodbdooio000000
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Note. The rest of the items were provided in Appendix E
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APPENDIX F

ITEMS IN THE FIRST ITEM POOL — ENGLISH AND TURKISH (EXPERT REVIEW
PHASE)

WARNING: The expressions listed below were not translated using a systematic
procedure and no data was collected in order to provide an English version of GISE-S.
Therefore, following item stems should not be used for item generation or data

collection.
No Item
1 Daha 6nce kullandigim tir bir alet degilse

If it is not a type of device that | used before

2 Daha 6nceden kullanmadigim bir tiir aletse
If it is a type of device that | didn’t use before

3 Daha 6nce ayni ise yarayan bir aleti kullanmadiysam
If it is not a type of device that | uses before

4 Daha 6nce karsilasmadigim bir aletse
If it is a type of device that | didn’t use before

5 Daha 6nceden kullandigim aletlere benzemiyorsa
If it doesn’t resemble devices that | used before

6 Kullanimi 6nceden bildigim aletlere benzemiyorsa
If its use isn’t similar to devices that | used before

7 Sik sik kullandigim aletlere benzemiyorsa
If it is not similar to a device that | often use

8 Diger aletlerden bildigim kullanim seklini uygulayamiyorsam
If I can’t apply the style of use that | learnt using other devices
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10

11

12

13

14

15

16

17

18

19

20

Cok degisik ozelliklere sahipse
If it has unconventional features

Menlsu ayni tir aletlerin menisiine benzemiyorsa
If its menu is not like similar products

Diger aletlere benzemiyorsa
If it doesn’t bear similarities to other products

Onceki aletlerden kazandigim tecriibeyi kullanamiyorsam
If I can’t utilize my previous experiences

Daha 6nce benzer bir meniyle karsilasmissam
If I didn’t come across with a similar menu

Daha 6nce kullandigim aletlerden ¢ok farkliysa
If it is very different from devices that | used

Bana yabanci bir aletse
If  am alien to the product

Alistigim bir markaya ait degilse
If it is a product of a brand that | am used to

Ayni markaya ait baska alet kullanmamissam
If I used that brand’s other products before

Herkes tarafindan tercih edilen bir markaya ait degilse
If it is not a brand preferred by everyone

Alistigim bir aletin yeni modeli degilse
If it is not a new version for an existing model | got used to

Daha 6nceki modelleriyle benzerlik tagimiyorsa
If it does not resemble previous models
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21

22

23

24

25

26

27

28

29

30

31

32

Daha 6nce alistigim aletle arasinda ¢ok fark varsa
If it has many differences with a device that | used to

Aletin kullanimi yaygin degilse
If device is not commonly used

Yeni teknolojiler iceriyorsa
If it has new technologies

Cok yeni bir aletse
If it is @ new device

Aletin ilk kullanicilarindansam
If | am one of the first users of the product

Yaygin olmayan bir aletse
If it is not a common product

Kullanimi yaygin olmayan bir aletse
If it is not widely used

Alet ilgimi gekmemigse
If it is not interesting

Alet bana ilgi cekici gelmediyse
If it doesn’t seem interesting

Cok ilgilenmedigim bir aletse
If it is a device that | was not interested with

Alet ilgi alanima girmiyorsa
If it isn’t in my area of interest

Alete karsl ilgim fazla degilse
If I am not much interested in this device
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33

34

35

36

37

38

39

40

41

42

43

44

Sevdigim tiir bir alet degilse
If it is not a product that | love

Hoslandigim bir alet degilse
If it is not a product that | like

Alete fazla 1sinamadiysam
If | was not able to get fond of the product

Aleti fazla sevmediysem
If I didn’t love the product

Aletten ¢cok hoslanmamissam
If I didn’t like the product

Kullanmayi gercekten istemiyorsam
If I do not really want to use

Ogrenmeyi gergekten istemiyorsam
If | don’t want to learn

Ogrenmekten zevk almiyorsam
If  don’t enjoy learning

Nasil kullanildigini ¢6zmek hosuma gitmiyorsa
If | don’t enjoy figuring it out

Aleti kullanmak beni sikiyorsa
If | get bored of using the device

Ogrenmekten ¢abuk sikildigim bir aletse
If I quickly get bored of using it

Alet bende merak uyandirmiyorsa
If device does not make me curious

334



45

46

47

48

49

50

51

52

53

54

55

56

Alet bana itici geliyorsa
If I think that it is unattractive

Severek aldigim bir alet degilse
If it is not a product that | liked and bought

Cok gerek gormedigim bir aletse
If | think that it is not much necessary”

Ozelliklerini ¢ok fazla kullanmayacaksam
If  won’t use functions of the product much

Fazla ihtiya¢ duymadigim bir aletse
If  don’t need the product much

ihtiyaglarimi karsilayacak bir alet degilse
If it will not satisfy my needs

ihtiyaglarima cevap verecek nitelikte degilse
If it is not good enough to answer my needs

Alet ihtiyagtan alinmamigsa
If device is not bought out of necessity

Gunlik hayatimi kolaylastiracak bir alet degilse
If it will not make my daily life easier

ihtiyaclarima cevap vermiyorsa

If it does not answer my needs

ihtiyactan 6tiirii alinmis bir alet degilse

If it is not a device that is bought out of necessity

Ginlik hayatta kullanabilecegim bir alet degilse
If | will not be able to use it in my daily life
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57

58

59

60

61

62

63

64

65

66

67

Kullanmayacagim o6zellikleri varsa
If it has many functions that | won’t use

isime yaramayacak 6zellikleri coksa
If it has many features that | do not need

isime yaramayacak bir aletse
If the product is not useful for me

isimi daha iyi yapmam icin gerekli bir alet degilse
If it is not necessary for me to do by job better
Yaptigim isleri daha iyi yapmami saglayacaksa

If it will not help me to be better in what | do

Ozelliklerinin gogu isime yaramiyorsa
If | will not need many of its features

Gunlik hayatta strekli kullanacagim bir alet degilse
If it is not a device that | will always use in my daily life

Kullanmak zorunda oldugum bir alet degilse
If it is not a device that | have to use

Aleti kullanmam gerekli degilse

If 1 don’t have to use that device

Sikc¢a kullanidigim bir alet degilse

If it is not a device that | frequently use

Sirekli kullanmam gerekmiyorsa
If  don’t have to use it always
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68

69

70

71

72

73

74

75

76

77

78

79

Aleti kullanmaya mecbur degilsem
If | was obliged to use it

Aleti kullanmam sart degilse

If  am not doomed to use that device

Basit bir alet degilse

If it is not a simple device

Meniisu bana ters geliyorsa

If the logic behind its menu is not suitable for me
Meni kullanimi kolay degilse

If menu usage is not easy

Meniisi aclk - net degilse

If it does not have a clear menu

Basit bir kullanimi yoksa
If it does not have a simple style of use

Nasil kullanilacagi acik degilse
If usage is not clear

Kolay kullanilabilen bir alet degilse
If it is not an easy-to-use device

Basit adimlarla istedigime ullasmam mimkiin degilse
If I can not reach what | want with simple steps

ilk gdriiste bana zor gériindiyse
If | believe that it is hard at first sight

Kullanim agik degilse
If usage is not clear
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80

81

82

83

84

85

86

87

88

89

920

91

Nasil kullanilacagi net degilse
If it is not clear how to use it
Kullanimi zor bir aletse

If it has a difficult usage

Aletin kullanimi karigiksa
If usage of device is complex

Cok kullanilan 6zellikleri kolay bulunamiyorsa
If it is not easy to find the most frequently used functions

Kullanim asamalari akilda kalici degilse
If procedure of use is not easy to recall

Galisma bigimini kavrayamadiysam
If | couldn’t understand how it works

Tuslarin ne ise yaradigi acik degilse
If I couldn’t grasp the functions of its buttons

Hizli bir sekilde istedigime ulasamiyorsam
If | cannot quickly access what | want

Kullanimi dolambagli olursa
If usage is full of zigzags

Kullanim sirasinda bir siirli asamadan ge¢mek gerekiyorsa
If one has to complete many steps during usage

Ozelliklere hemen ulasamiyorsam
If one has to complete many steps during usage

Tuslarin agiklamalari yoksa
If buttons have no explanations on them
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92

93

94

95

96

97

98

929

100

101

102

103

Tuslarin Ustlinde ne ise yaradiklari yazili degilse
If the functions of buttons doew not write on them

Tuslarin Gstiindeki resimler belirgin degilse
If pictures on buttons are not explicit

Tuslarin Gstiindeki agiklamalar diger aletlerden farkliysa
If descriptions on buttons are not similar to the ones on other devices

Sik sik kilavuza basvurmam gerekiyorsa
If | often have to refer to instruction manual

i¢c giidiilerime dayanarak ¢cdzmem miimkiin degilse
If | can’t work it out with my instincts

Kullanim sirasinda yonlendirmeler yoksa
If there is no proper guidance while using it

Menilerde agiklamalar net degilse
If directions in menus are not clear

Menilerde agiklayici bilgiler yoksa
If there are no illustrative explanations in menus

Mantik yiriterek ¢ozebilecegim bir alet degilse
If it is not a device that | can work out simply by reasoning

ilk bakista nasil kullanilacagini anlayamadiysam
If I cannot understand how it works by looking at symbols on it

Temel ozelliklerin nasil kullanilacagi acik degilse
If basic functions are not easy to use

Kilavuza ihtiya¢ duymadan alet kendi kendini anlatamiyorsa
If device can not explain itself without instruction manual
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104

105

106

107

108

109

110

111

112

113

114

115

Anlasilmayan resimler-semboller varsa

If there are icons that are incomprehensible
Tuslarin ne ise yaradigi anlasiimiyorsa

If | cannot understand what buttons do
Aletin Ustiinde belirsiz agiklamalar olursa

If there are ambiguous descriptions on product

Kullanim sekli aletin Ustlinde gosterilmiyorsa
If usage is not shown on its front face

Aletin Uzerindeki yazilar yonlendirici degilse
If textual information on device is not descriptive

Aletin Ustlinde yonlendirici bilgiler yoksa
If information on device does not guide me

Kullanim sirasinda yonlendirici bilgiler verilmiyorsa
If guidance is not provided during usage

Tuslar birden fazla ise yariyorsa
If buttons have more than one function

Cok fazla tusu varsa
If it has many buttons

Mendsi ¢ok karisiksa
If it has a complex menu

Alet karmasik bir yapiya sahipse
If device has a complex structure

Mendiilerde ¢ok fazla degisken varsa
If there are many variables in menus
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116

117

118

119

120

121

122

123

124

125

126

127

Menisu ¢ok karisiksa
If its menu is very complex

Alette cok meni varsa
If device has many menus

Fazla alt menisi varsa
If it has many sub menus

Meniler ¢ok karisik yapilmissa
If menus are designed so that they are very complex

Mendlerin icerigi coksa
If content in menus is excessive

Meniler ¢cok karmasgiksa
If menus are too much complicated

Alet ¢ok karmasik ozelliklere sahipse
If device has complicated features

Alet karmasiksa
If device is complex

Cok fazla 6zellige sahipse
If device has many features

Cok ozelligi varsa
If it has many features

Cok amagh bir aletse
If it is a multi-purpose device

Ozellikler iyi adlandirilmamissa
If features are not properly named
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128

129

130

131

132

133

134

135

136

137

138

139

Kullanilan teknik kelimeler anlasiimaz olursa
If technical terms that are used are not easy to understand

Ustiinde anlasiimayan sézciikler varsa
If there are incomprehensible words on it

Tuslarin Ustiinde bilmedigim dilde yazilar varsa
If there there are labels on buttons in a language that | do not speak

Alette bilmedigim bir dil kullaniliyorsa
If | don’t know the language used in the product

Alette kullanilan dil agik degilse
If language is clear

Satin aldigim yerde 6greten biri yoksa
If there is nobody where | buy it that teaches how to use the product

Satilirken agiklayici bilgi verilmezse
If explanations are not provided during purchase

Satan yer yardimci olmazsa
If seller does not help me (?)

Satici nasil kullanacagimi gostermezse
If seller does not show me how to use it
Satis elemani yardimci olmazsa

If seller does not help me

Aleti kullananlardan bilgi alamiyorsam

If | cannot get info from others that use the device

Bilen kisilere sorma sansim yoksa
If | do not have the opportunity to ask people who know the product
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140 Bilen biri tarafindan kullanim anlatiimazsa
If usage is not explained by someone who knows how to use it

141  Nasil kullanildigini 6zetleyebilecek biri yoksa
If there is no one that can briefly show how the product is used

142  Kullanimi gosterecek biri yoksa
If there is no one to show how to it

143 Aleti daha 6nce kullanmis bir arkadagim yoksa
If | do not have a friend that used the product before

144 Zorlandigimda yardim alabilecegim biri yoksa
If there is no one that | can ask for help when | have problems

145 Kullanabilen birini gézlemleme sansim yoksa
“If I do not have the opportunity to observe someone while using the product”

146 Aleti bana 6gretecek bir tanidik yoksa
If there is no acquaintance who can teach me how to use it

147 Bilen birinden yardim alamiyorsam
If I cannot get help from someone that knows the product

148 Ogrenmemi destekleyecek biri yoksa
If there is nobody that can support me while learning the product

149 Daha 6nce kullananlardan destek alamiyorsam
If | cannot get support from people that previously used it

150 Daha 6nce kullananlara danisma firsatim yoksa
If I cannot get advice from people that previously used it

151  Kullanimi bilen bir uygulamali olarak anlatmazsa
If someone who knows how to use it does not show me
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152

153

154

155

156

157

158

159

160

161

162

163

Yardim alabilecegim kimse yoksa
If there is nobody to help me

Cevremde kullanan baska insanlar yoksa
If there is nobody using it

Takildigim zaman yardim edecek kimse yoksa
If there is nobody to help me when | got stuck

Kullanimi gosterecek kisiler yoksa
If there is no one around to show me how to use it

Bilgi alabilecegim kimse yoksa

If there is no one that | can get information
Cevremde aleti bilen biri yoksa

If there is nobody who knows the product
Yonlendirecek biri yoksa

If there is nobody to guide me

Detayl sekilde anlatacak biri yoksa
If there is nobody to explain it in detail

Kilavuzu yoksa

If it does not have an instruction manual

iyi bir yardim meniisiine sahip degilse
If it does not have a good help menu

Kilavuzda kullanimi kisaca anlatan bir bélim yoksa
If there is not a section in the instruction manual such as a “quickstart” that briefly explains
how to use it

Alet icinde kullanimi 6greten bir bélim yoksa
If there is not a section in the device that show how to use it
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164

165

166

167

168

169

170

171

172

173

174

175

Kilavuz anlasilamiyorsa
If manual is hard to comprehend

Kilavuzda verilen bilgiler net degilse
If information provided in the manual are not clear

Kilavuz iyi degilse
If manual is not good

Kilavuz yetersizse
If manual is not sufficient

Kullanim kilavuzunda uzun anlatimlar varsa
If there are long explanations in the manual

Kilavuzda sayfalar dolusu agiklamalar varsa
If there are pages-long instructions in the manual

Kilavuz acgik degilse
If manual is not clear

Kilavuz yeterince aciklayici degilse
If manual is not sufficiently descriptive

Kilavuzda gerekli bilgiler yoksa
If some necessary information are skipped in the manual

Kilavuzda kullanim adim adim anlatiliyorsa
If step by step instructions are not provided in the guide

Kullanim kilavuzu yeterince anlasilir degilse
If manual is not comprehensible enough

Kullanim kilavuzu agiklayici degilse
If instruction manual is not illustrative
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176

177

178

179

180

181

182

183

184

185

186

187

Kullanim kilavuzunda yalin bir dil yoksa
If instruction manual does not have a plain language

Kullanim kilavuzu agik degilse

If instruction manual is not clear

Kullanim kilavuzunda giinlik dilde kullanilmayan soézciikler bulunuyorsa
If there are words in the manual that are not used in everyday language
Kilavuz bilmedigim bir dilde yazilmissa

If manual is written in a language that | don’t speak

Kilavuzda teknik terimler kullaniliyorsa
If technical terms are used

Teknik servisten telefonla yardim almak mimkin degilse
If I cannot get assistance from call center

Kilavuzu hi¢ okuma sansi bulamadiysam
If I wasn’t able to read the manual

istedigim kadar deneme yapma sansim yoksa
If | don’t have many opportunities for using it

Herseyi tek tek denemek zorunda kaliyorsam

If I have to try everything one by one

Kullanabilmek 6nce sayfalarca kilavuz okumam gerekiyorsa
If I have to read pages of instructions before using it

Bir ka¢ kez kullandigimda hala sorun yasiyorsam

If I still have problems after a couple of trials

ilk kullanimda sorun yasarsam
If | experience problems in my first trial
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188 Kullanirken ¢ok hata yapiyorsam
If I make many mistakes

189 (Codzmeye basladigimi hissedemiyorsam
If | do not feel that | am figuring it out

190 Alete az zaman ayirabiliyorsam
If I can only use it for short periods of time

191 Aleti sik¢a kullanma firsati bulamiyorsam
If  don’t have many opportunities for using it

192 Ogrenmeye calisirken yanimda bana miidahale eden biri olursa
If there are others interfering when | try to learn it

193 Baskalari yanimdayken 6nce ben ¢ozemiyorsam
If  am the first to figure it out while others are around

194 Yanimda zaten o aleti kullanmayi Gstlenmis biri varsa

If there is someone who already undertook the usage of that device
195 Aletin karisik oldugunu daha 6nce birinden duyduysam

If I heard that device is complex before
196 Denerken aletin bozulma ihtimali varsa

If risk of damaging the device is present

197 Yanhs yaptigimda geri donis yoksa
If it is hard to return when | make a mistake

198 Hata yapildiginda basa donmek zorsa
If it is hard to return when | make a mistake

199 Cabuk arizalanacak bir alet oldugunu disiiniiyorsam
If I think that device gets easily damaged
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200 Kullanmaya gekindigim bir aletse
If I hesitate to use the product
201 Yanhs kullanildiginda basa dénmek zorsa
If it is hard to return when a mistake is done
202 Alette kullanilan kisaltmalarin ne anlama geldigini bilmiyorsam
If 1 do not know what abbreviations stand for
203 Kullanilan terimlerin ne anlama geldigini bilmiyorsam
If 1 do not know the terms
204 Cok fazla 6zel terim kullaniliyorsa
If there are many specific terms
205 Cok fazla kisaltma kullaniliyorsa
If there are many abbreviations
206 Gerekli bilgiye sahip degilsem
If I don’t have the necessary knowledge
207 Daha 6nceden alet hakkinda bilgim yoksa
If  don’t have the necessary background
208 Alet bilgi birikimim disinda bilgi gerektiriyorsa

If it isn’t suitable for my level of knowledge

209 Cok karisik bilgi igeriyorsa
If it includes complex information

210 lyi dusiinilerek yapilmamis bir alet degilse
If it is not a well-thought device

211 Menisi kotl yapilmissa
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212

213

214

215

216

217

218

219

220

221

222

223

If its menu is badly designed

Mendiileri kolay kullanima gore yapilmadiysa
If its menus are not designed for ease of use

Kullanim kolayhgi disiiniilmeden yapilmis bir aletse
If the device is done without considering ease of use
Bilmedigim bir konuyla ilgliyse

If it is about something | do not know

Zor kontrol edilen bir aletse

If it is a device that is hard to control

Aletle yapilabilecek ¢cok sey varsa

If there is much to do with the device

Kullanmadan 6nce bir siiri ayar yapmak gerekiyorsa

If there is much to do before using it

ilk kez agildiginda ayarlanmasi gereken cok sey varsa

If there is much to adjust when it is operated for the first time
Yaptiklarimin dogru mu yanlis mi oldugunu anlamakta zorlaniyorsam
If I can hardly understand whether the things | did are right or wrong
Hangi islemin ne ise yaradigi agik degilse

If it is not clear which action is for which task

Hangi tusa basinca ne oldugu acik degilse

If the function of the buttons are not clear

Kullanim sirasinda alet beni bilgilendirmiyorsa

If device does not inform me during usage

Anlamsiz bir stri kisaltma kullaniliyorsa
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224

225

226

227

228

229

230

231

232

233

234

235

If there are many meaningless abbreviations
Bana dogal gelmeyen bir kullanim sekli varsa

If style of use is not instinctive for me

Kullanimi mantigima uygun degilse

If it does not fit my style of use

Bilindik terimler yerine yeni terimler kullaniliyorsa
If there new terms are used for common terms
Alet yaptiklarimi iptal etme sansi vermiyorsa

If device does not give me the opportunity to cancel what | do

Kullanim sirasinda meniiler arasinda kayboluyorsam

If | get lost among menus during use

Alet hata yapmami engelleyecek sekilde diistiniimemisse
If device does not prevent errors

Ciddi sonuglara yol agabilecek hata yapma ihtimali varsa

If there is the possibility to make a mistake that may cause serious damage
Kullanim sirasinda bir ¢ok seyi aklimda tutmam gerekiyorsa
If I have to recall many things while | use it

Kullanim sirasinda gerekli bilgileri alet bana hatirlatmiyorsa
If device does not make me recall crucial information

En ¢ok kullanacagim o6zelliklere ulagsmak ¢ok zorsa

If it is hard to access frequenly used features

Mendileri kendi ihtiyaglarima gore diizenleyemiyorsam

If | cannot arrange menus according to my needs

Ekranlarda 6nemli bilgiler net olarak verilmiyorsa
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236

237

238

239

240

241

242

If crucial information is not clearly displayed

Ekranda bir siirli gereksiz bilgi varsa

If there are lots of unnecessary information in the screen
Mendiilerde ihtiyacimdan ¢ok daha fazla bilgi veriliyorsa.
If information provided in menus are more than | need
Alet karisik ekranlara sahipse

If device has complex screens

Hata uyarilari anlasiimiyorsa

If error messages cannot be understood

Hata uyarilari beni ¢6ziime ydnlendirmiyorsa

If error messages does not lead me to solution

Hata olustugunda nedeni anlasilamiyorsa

If | cannot understand the reason of an error

Hata uyarilarinda anlasilmaz sézcikler kullaniliyorsa

If there are incomprehensible words in error messages
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APPENDIX G

RESULTS OF EXPERT REVIEW

Form Content Composite
No Item 2 o ol s 9 Av.  St.dev. 2 o ° S ) Av.  St.dev. Av.
1 Daha 6nce kullandigim tir bir alet degilse 7 4 3 7 3 480 2.05 8 7 6 9 6 7.20 1.30 6.00
2 Daha 6nceden kullanmadigim bir tiir aletse 5 4 6 8 5 5.60 1.52 8 I 6 9 6 7.20 1.30 6.40
3 Daha 6nce ayni ise yarayan bir aleti 5 7 9 9 7 7.40 1.67 4 6 8 9 9 720 2.17 7.30
kullanmadiysam
4 Daha 6nce karsilasmadigim bir aletse 8 8 8 7/ 9 8.00 0.71 7 8 8 5 9 7.40 1.52 7.70
5 Daha 6nceden kullandigim aletlere benzemiyorsa 6 7 8 6 7 6.80 0.84 8 8 9 6 9 8.00 1.22 7.40
6 Kullanimi 6nceden bildigim aletlere 8 6 4 5 3 520 1.92 5 7 8 7 6 6.60 114 5.90
benzemiyorsa
Z Sik stk kullandigim aletlere benzemiyorsa 6 8 8 5 9 7.20 1.64 2 8 6 9 8 6.60 2.79 6.90
8 Diger aletlerden bildigim kullanim seklini 4 T 5 4 540 1.52 9 8 8 5 9 7.80 1.64 6.60
uygulayamiyorsam
9 Cok degisik 6zelliklere sahipse 2 1 5 7 5 4.00 2.45 1 4 8 6 7 520 2.77 4.60
10 Meniisii ayni tir aletlerin mentistine il 6 9 6 9 6.20 3.27 1 8 9 S5 9 6.40 3.44 6.30
benzemiyorsa
11 Diger aletlere benzemiyorsa 1 5 6 4 5 4.20 1.92 % 4 3 4 8 4.00 2.55 4.10
12 Onceki aletlerden kazandigim tecriibeyi 8 5 7 9 7.20 1.48 9 7 9 5 7 1740 1.67 7.30
kullanamiyorsam
13 Daha 6nce benzer bir mentiyle karsilasmamigsam il 7 8 5.33 3.79 2 8 9 * 9 7.00 3.37 6.17
14 Daha 6nce kullandigim aletlerden ¢ok farkliysa 7 6 4 9 9 7.00 2112 8 8 6 7 9 7.60 1.14 7.30
15 Bana yabanci bir aletse 8 6 6 5 7 6.40 1.14 7 6 7 3 7 6.00 1.73 6.20
16 Alistigim bir markaya ait degilse i7 6 7 9 9 7.60 1.34 7 5 4 7 1 4.80 2.49 6.20
17 Ayni markaya ait bagka alet kullanmamigsam 5 6 8 8 6  6.60 1.34 2 5 6 9 7 5.80 2.59 6.20
18 Herkes tarafindan tercih edilen bir markaya ait 1 7 7 9 1 5.00 3.74 1 8 6 5 1 420 3.11 4.60
degilse
19 Alistigim bir aletin yeni modeli degilse 3 4 8 9 9  6.60 2.88 5 5 8 9 9 7.20 2.05 6.90
20 Daha 6nceki modelleriyle benzerlik tagimiyorsa 8 7 7 7 4  6.60 1.52 9 7S 6 7 6.80 1.48 6.70
21 Daha 6nce aligtigim aletle arasinda ok fark varsa 8 6 7 8 9 7.60 1.14 7 7 7 8 9 7.60 0.89 7.60
22 Aletin kullanimi yaygin degilse 5 8 8 6 4  6.20 1.79 2 8 7 6 6 5.80 2.28 6.00
23 Yeni teknolojiler igeriyorsa 1 8 7 9 7 6.40 3.13 2 8 8 7 8 6.60 2,61 6.50
24 Cok yeni bir aletse 1 6 5 6 3 420 2:17 74 /3 5 5 4.40 1.95 4.30
25 Aletin ilk kullanicilarindansam 2 6 8 6 8 6.00 245 1 7 8 3 3 440 2.97 5.20
26 Yaygin olmayan bir aletse 2 5 8 4 5 480 217 2 6 7 4 5 480 1.92 4.80
27 Kullanimi yaygin olmayan bir aletse 5 7 9 9 7 7.40 1.67 4 7 9 8 6 6.80 1.92 7.10
28 Alet ilgimi gekmemigse 5 6 7 6 7 6.20 0.84 4 8 8 4 5 5.80 2.05 6.00
29 Alet bana gelmediyse 6 8 8 6 8 7.20 1.10 4 8 8 4 6 6.00 2.00 6.60

352



Cok ilgilenmedigim bir aletse

Alet ilgi alanima girmiyorsa

Alete kars! ilgim fazla degilse

Sevdigim tur bir alet degilse
Hoslandigim bir alet degilse

Alete fazla isinamadiysam

Aleti fazla sevmediysem

Aletten gok hoslanmamigsam
Kullanmayi gercekten istemiyorsam
Ogrenmeyi gercekten istemiyorsam
Ogrenmekten zevk almiyorsam

Nasil kullanildigini ¢gézmek hosuma gitmiyorsa
Aleti kullanmak beni sikiyorsa
Ogrenmekten cabuk sikildigim bir aletse
Alet bende merak uyandirmiyorsa

Alet bana itici geliyorsa

Severek aldigim bir alet degilse

Cok gerek gormedigim bir aletse

Ozelliklerini gok fazla kullanmayacaksam

Fazla ihtiyag duymadigim bir aletse
ihtiyaclarimi karsilayacak bir alet degilse
ihtiyaglarima cevap verecek nitelikte degilse
Alet ihtiyagtan alinmamissa

Gunlik hayatimi kolaylastiracak bir alet degilse
ihtiyaclarima cevap vermiyorsa

ihtiyactan otiirti alinmis bir alet degilse

Gunlik hayatta kullanabilecegim bir alet degilse
Kullanmayacagim ozellikleri varsa

isime yaramayacak ozellikleri coksa

isime yaramayacak bir aletse

isimi daha iyi yapmam icin gerekli bir alet degilse
Yaptigim isleri daha iyi yapmami saglayacaksa
Ozelliklerinin cogu isime yaramiyorsa

Gunluk hayatta strekli kullanacagim bir alet
degilse

Kullanmak zorunda oldugum bir alet degilse
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Aleti kullanmam gerekli degilse

Sikga kullanidigim bir alet degilse

Surekli kullanmam gerekmiyorsa

Aleti kullanmaya mecbur degilsem

Aleti kullanmam sart degilse

Basit bir alet degilse

Meniisi bana ters geliyorsa

Mend kullanimi kolay degilse

Meniisii agik - net degilse

Basit bir kullanimi yoksa

Nasil kullanilacagi agik degilse

Kolay kullanilabilen bir alet degilse

Basit adimlarla istedigime ulagsmam miimkiin
degilse

ilk goriiste bana zor goriindilyse

Kullanim agik degilse

Nasil kullanilacagi net degilse

Kullanimi zor bir aletse

Aletin kullanimi karisiksa

Cok kullanilan 6zellikleri kolay bulunamiyorsa
Kullanim asamalari akilda kalici degilse
Calisma bigimini kavrayamadiysam

Tuslarin ne ise yaradigi acik degilse

Hizli bir sekilde istedigime ulagamiyorsam
Kullanimi dolambagli olursa

Kullanim sirasinda bir stirti asgamadan gegmek
gerekiyorsa

Ozelliklere hemen ulagamiyorsam

Tuglarin agiklamalari yoksa

Tuglarin Gstlinde ne ise yaradiklari yazili degilse
Tuglarin Gstiindeki resimler belirgin degilse
Tuslarin Gstiindeki agiklamalar diger aletlerden
farklysa

Sik sik kilavuza bagvurmam gerekiyorsa

ic gidtilerime dayanarak ¢6zmem miimkiin
degilse

Kullanim sirasinda yénlendirmeler yoksa
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Mentilerde agiklamalar net degilse

Meniilerde agiklayici ler yoksa

Mantik yuruterek ¢ozebilecegim bir alet degilse
ilk bakista nasil kullanilacagini anlayamadiysam
Temel 6zelliklerin nasil kullanilacagi agik degilse
Kilavuza ihtiya¢ duymadan alet kendi kendini
anlatamiyorsa

Anlasilmayan resimler-semboller varsa

Tuslarin ne ise yaradigi anlagilmiyorsa

Aletin Usttinde belirsiz agiklamalar olursa
Kullanim sekli aletin Ustiinde gosterilmiyorsa
Aletin tizerindeki yazilar yonlendirici degilse
Aletin tstlinde yonlendirici bilgiler yoksa

Kullanim sirasinda yénlendirici bilgiler
verilmiyorsa
Tuglar birden fazla ise yariyorsa

Cok fazla tusu varsa

Menlisii ok karisiksa

Alet karmagsik bir yapiya sahipse

Meniilerde gok fazla degisken varsa
Mentisti ¢ok karigiksa

Alette cok menu varsa

Fazla alt mendisti varsa

Meniiler gok karigik yapilmigsa

Mendilerin igerigi goksa

Mentiler cok karmasiksa

Alet gok karmasik 6zelliklere sahipse

Alet karmasiksa

Cok fazla 6zellige sahipse

Cok ozelligi varsa

Cok amagli bir aletse

Ozellikler iyi adlandiriimamigsa

Kullanilan teknik kelimeler anlagilmaz olursa
Ustiinde anlagilmayan sézciikler varsa
Tuglarin tsttinde bilmedigim dilde yazilar varsa
Alette bilmedigim bir dil kullaniliyorsa
Alette kullanilan dil acik degilse
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Satin aldigim yerde 6greten biri yoksa
Satilirken agiklayici bilgi verilmezse

Satan yer yardimci olmazsa

Satici nasil kullanacagimi géstermezse

Satis elemani yardimci olmazsa

Aleti kullananlardan bilgi alamiyorsam

Bilen kisilere sorma sansim yoksa

Bilen biri tarafindan kullanim anlatiimazsa
Nasil kullanildigini 6zetleyebilecek biri yoksa
Kullanimi gosterecek biri yoksa

Aleti daha 6nce kullanmig bir arkadasim yoksa
Zorlandigimda yardim alabilecegim biri yoksa
Kullanabilen birini gézlemleme sansim yoksa
Aleti bana 6gretecek bir tanidik yoksa

Bilen birinden yardim alamiyorsam
Ogrenmemi destekleyecek biri yoksa

Daha 6nce kullananlardan destek alamiyorsam
Daha 6nce kullananlara danigma firsatim yoksa
Kullanimi bilen biri uygulamali olarak anlatmazsa
Yardim alabilecegim kimse yoksa

Cevremde kullanan bagka insanlar yoksa
Takildigim zaman yardim edecek kimse yoksa
Kullanimi gosterecek kisiler yoksa

Bilgi alabilecegim kimse yoksa

Cevremde aleti bilen biri yoksa

Yonlendirecek biri yoksa

Detayli sekilde anlatacak biri yoksa

Kilavuzu yoksa

lyi bir yardim mentisiine sahip degilse
Kilavuzda kullanimi kisaca anlatan bir bolim
yoksa

Alet iginde kullanimi 6greten bir bélim yoksa
Kilavuz anlagilamiyorsa

Kilavuzda verilen bilgiler net degilse

Kilavuz iyi degilse

Kilavuz yetersizse
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dugtinliyorsam

Kullanmaya gekindigim bir aletse

Yanlis kullanildiginda basa dénmek zorsa
Alette kullanilan kisaltmalarin ne anlama geldigini
bilmiyorsam

Kulllanilan terimlerin ne anlama geldigini
bilmiyorsam

Cok fazla 6zel terim kullaniliyorsa

Cok fazla kisaltma kullaniliyorsa

Gerekli bilgiye sahip degilsem

Daha 6nceden alet hakkinda bilgim yoksa
Alet bilgi birikimim disinda bilgi gerektiriyorsa
Cok karisik bilgi iceriyorsa

iyi distintilerek yapilmamis bir alet degilse
Menisu kotl yapilmissa

Mendileri kolay kullanima gére yapilmadiysa

Kullanim kolayligi diistintilmeden yapilmis bir
aletse
Bilmedigim bir konuyla

iyse

Zor kontrol edilen bir aletse

Aletle yapilabilecek gok sey varsa
Kullanmadan 6nce bir siirli ayar yapmak
.mmﬁmx:\o_‘mm

Ik kez agildiginda ayarlanmasi gereken gok sey
varsa

Yaptiklarimin dogru mu yanlis mi oldugunu
anlamakta zorlaniyorsam

Hangi islemin ne ise yaradigi acik degilse
Hangi tusa basinca ne oldugu agik degilse
Kullanim sirasinda alet beni bilgilendirmiyorsa
Anlamsiz bir surti kisaltma kullaniliyorsa

Bana dogal gelmeyen bir kullanim sekli varsa
Kullanimi mantigima uygun degilse

ndik terimler yerine yeni terimler
kullaniliyorsa

Alet yaptiklarimi iptal etme sansi vermiyorsa
Kullanim sirasinda mentiler arasinda
kayboluyorsam
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2.24
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2.70
2.83
3.05
1.52

1.30

3.13

3.29
0.84
2.05
3.21
251
2.95
2,95

2.61
3.49
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5.90
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6.70

6.40
6.10
5.70
6.40
6.80
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7.00

6.90
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7.40
5.40
5.40
6.90
7.10
6.30

7.10
6.80
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229

230

231

232

233
234

235
236
237

238
239
240
241
242

Alet hata yapmami engelleyecek sekilde
distnilmemigse

Ciddi sonuglara yol agabilecek hata yapma
ihtimali varsa

Kullanim sirasinda bir gok seyi aklimda tutmam
gerekiyorsa

Kullanim sirasinda gerekli bilgileri alet bana
hatirlatmiyorsa

En ¢ok kullanacagim o6zelliklere ulasmak gok zorsa
Mendileri kendi ihtiyaglarima goére
diizenleyemiyorsam

Ekranlarda 6nemli bilgiler net olarak verilmiyorsa

Ekranda bir stirt gereksiz bilgi varsa
Mendlerde ihtiyacimdan ¢ok daha fazla bilgi
veriliyorsa.

Alet karigik ekranlara sahipse

Hata uyarilari anlagiimiyorsa

Hata uyarilari beni ¢g6ziime yonlendirmiyorsa
Hata olustugunda nedeni anlasilamiyorsa

Hata uyarilarinda anlasiimaz sézctikler
kullaniliyorsa
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APPENDIX H
CONSENT FORM

Goniilit Katilim Formu

Bu ¢aligma, Orta Dogu Teknik Universitesi Doktora Ogrencilerinden Ali Emre
Berkman tarafindan yiriitiilen “Demografik Ozelliklerin Elektronik Alet Ogrenme
Ozgiivenine Etkisi” baghikl arastirma kapsamunda yuriitilmektedir. Calismanin amact,
katilimeilarin elektronik alet 6grenimle ilgili egilimlerini saptamak ve yas, cinsiyet, egitim
durumu gibi faktdrlerin etkisini incelemektir. Katilimeilar ¢alismaya goniillii olarak
katilmalidirlar. Anket tamamen bilimsel amacl olarak degerlendirilecek ve higbir sekilde
ticari amacla kullamlmayacaktir. Verdiginiz cevaplarla ve kimlik bilgilermiz
eslestirilmeyecek ve kimliginiz her zaman gizli tutulacaktir.

Ankette yer alan sorular size rahatsizlik vermeyecek sekilde dizenlenmistir. Sorular
cevaplarken kendinizi herhangi bir nedenden 6tiirii rahatsiz hissederseniz ¢alismay neden
gostermeksizin yarida birakabilirsimz. Boyle bir durumda anket: uygulayan kisiye, anketi
tamamlamadiginizi séylemek yeterli olacaktr. Calismamza verdiginiz destekten otiirii size

simdiden ¢ok tesekkiir ederiz.

Calisma hakkinda daha ayrmntih bilg: icm:

Al Berkman (Tel: 210 22 14 - 427 04 02; E-posta: ali. berkman(@gmail com) ile

iletisim kurabilirsimz.

Bu calismaya tamamen giniillii olarak katiliyorum ve istedigim caman yarida kesip
cikabilecegimi bilivorum. Verdigim bilgilerin bilimsel amaclh yayimiarda kullaniimasini

kabul ediyorum. (Formu doldurup imzaladiktan sonra uygulayiciya geri veriniz).

Isim Soyad Tarih Imza
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APPENDIX |
GISE-S FORM: ITEM TRYOUT PHASE (SAMPLE)

]

Elektronik Aletlerin Ogrenimi Anketi

[ Cinsivet: Kadn O FErkek O |

Egitim Yok O Ilkokul O OrtackulQ Lise O  TUniversite O  Yitksek Lisans O
durumau:

Bu ankette elektronik alet veya alet olarak tanimlanan triinler

Cep telefonlari;

Dijital fotograf makinalan, video kameralar:

Dijital ekranh firm, ¢amasir makinasi, bulasik makinas: gibi tiriinler;
MP3 calarlar;

Elektromk ajandalar, sozliikler;

DVD/VCD oynaticilar ve kaydediciler, uydu alicilar;

Miizik setlers;

Televizyonlar;

Elektromk oyunlar;

Bankamatik cihazlan...

...gib1 ekran ve tuslar aracih@vyla kullamlan triinlerdir. Liitfen sorulan bu tamma giren
iiriinler: disiinerek cevaplayiniz.

Anket formunda, sorularda anlatilan durumlan diigtiniiniz. Anlatilan durum gecerli olsaydi
bir elektronik aleti dgrenme konusunda kendinize ne kadar giivenirdiniz?
Degerlendirmeyi bir elektronik aleti renebilme konusunda kendinize duydugunuz giivene
pore yapiniz. Bu amacla agagida verilen puanlama geklini kullanmiz.

Sorular1 0-10 arasinda puan vererek yanitlayiniz. Kendinize giivenmiyorsamz dusik,
gliveniyorsamz yiiksek puanlar veriniz.

Puanlama
01 2 3 4 5 6 7T 8 9 10
Aleti 6grenebilecegime Aleti 6grenebilecegime
kesinlikle giivenmivorum kesinlikle giivenivorum
1/6
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Puanlama

01

o8]
("%
-
wn
(=21
-1
[==]
k=]

Alet1 6grenebilecegime
kesinlikle giivenmivorum

10

Alet1 6grenebilecegime
kesinlikle giivenivorum

L. | Daha énce aym ise yarayan bir aleti kullanmadiysam Puan(0-10): ___
2. | Daha énce karsdasmadigim bur aletse Puan(0-10):
3. | Daha énceden kullandigim aletlere benzemiyorsa Puan(0-10):
4. | Onceki aletlerden kazandigim tecriibey: kullanamiyorsam Puan(0-10) ____
5. | Daha 6nce kullandifim aletlerden cok farkhysa Puan(0-10):
6. | Diger aletlerden abstigim kullanim seklini uygulayamiyorsam Puan(0-10) ____
7. | Daha once alistimm aletlerle arasinda cok fark varsa Puan(0-10):____
8 | Kullanimu yaygin olmayan bir aletse Puan(0-10):
9. | Daha 6nceki modellenyle benzerlik tasimiyorsa Puan(0-10):____
10. | Kullanmaya ahsik olmadigim teknolojiler iceriyorsa Puan(0-10)____
11 | Tlgi alamuma girmiyorsa Puan(0-10):
12. | Bana ilgi cekici gelmediyse Puan(0-10):
13. | Nasd kollanidigam ¢ozmek hosuma gitmiyorsa Puan(0-10): ____
14. | Severek aldigim bir alet degilse Puan(0-10):
15. | Bende merak uyandirnuyorsa Puan(0-10):
16. | Kullanmaktan sikiliyorsam Puan(0-10): ____
17. | Kullanmay: gergekten istemiyorsam Puan(0-10):
18. | Kullanmayacagim &zellikleri varsa Puan(0-10): ____
19. | Isime yaramayacak ozellikler coksa Puan(0-10):
20. | Ihtiyagtan Gtiirii alinnus bir alet degilse Puan(0-10):
21. | Tiim Szelliklerini kullanmayacaksam Puan(0-10):
22. | Fazla ihtiyag duymadigim bir aletse Puan(0-10)____
23 I_sj.me varayacak bir alet degilse Puan(0-10):
24| Yaptigum isleri daha iyi yapmanu saglamayacaksa Puan(0-10)
25. | Ozelliklerinin cogu isime yaramuyorsa Puan(0-10):
26. | Aleti kullanmam zorunlu degilse Puan(0-10):
27. | Sikga kullanacagim bir alet degilse

Puan(0-10):
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Puanlama
o1 2 3 4 5 6 7 8 9
Aleti 6grenebilecegime
kesinlikle giivenmivorum

10
Aleti 5grenebilecegime
kesinlikle giivenivorum

28. | Kullanmak zorunda oldugum bir alet degilse

Puan(0-10):

20. | Nasl kullanilacag: acik degilse

Puan(0-10):

30. | Kullanuim zor geliyorsa

Puan(0-10):

31 | Aletin kullamim kansiksa

Poan(0-10):

32. | Cok kullanmilan ozelliklerini bulmak kolay degilse

Puan(0-10):

33, | Kullanum akilda kalier degilse

Puan(0-10):

34. | Calisma bicimini kavrayamadiysam

Puan(0-10):

35. | Hizh bir sekilde istedigime ulasamuyorsam

Puan(0-10):

36. | Tuslann tstiinde ne ise yaraddklan yazouyorsa

Puan(0-10):

37. | Tuslann tstiindeki resimler belirgin degilse

Puan(0-10):

38. | Sik sik kilavuza bagvurmam gerekiyorsa

Puan(0-10):

39. | Mantik yiriterek cozebilecegim bir alet degilse

Puan(0-10):

40. | Temel 6zelliklerin nasd kullanilacag: acik degilse

Puan(0-10):

41. | LIk bakista nasi kullanilacagin anlayamuiyorsam

Puan(0-10):

42 | Kilavuza ihtiyag duymadan alet kendi kendini anlatamiyorsa

Poan(0-10):

43. | Kendi kendime ¢6zmem mumkiin degilse

Puan(0-10):

44. | Tuslar birden fazla ise yanyorsa

Puan(0-10):

45. | Gok fazla tusu varsa

Puan(0-10):

46. | Mentsii ¢cok kansiksa

Puan(0-10):

47. | Cok karmasik 6zelliklere sahipse

Poan(0-10):

48. | Alet karmasiksa

Puan(0-10):

49. | Cok fazla 6zellige sahipse

Puan(0-10):

50 | Kullamlan teknik kelimeler anlasilmiyorsa

Poan(0-10):

51. | Tuslann tstinde bdmedigim dilde yazilar varsa

Puan(0-10):

52. | Alette bilmedigim bir dil kullaniliyorsa

Puan(0-10):

53. | Kullandan dil acik degilse

Puan(0-10):

54. | Satin alirken aciklayics bilgi verilmezse

Puan(0-10):

55. | Satici nasil kullanacagin géstermezse

Poan(0-10):
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Puanlama

Alet1 grenebilecegime
kesinlikle giivenmivorum

01

[3¥]
%)
E
LA
[=))

7 8 9 10

Alet1 6grenebilecegime
kesinlikle giivenivorum

56. | Bien kisilere sorma sansim yoksa Puan(0-10):
57. | Bilen biri tarafindan kullanim anlatdmazsa Puan(0-10):
58. | Kullanimu gésterecek bird yoksa Puan(0-10):
59. | Zorlandigimda yardim alabilecegim biri yoksa Puan(0-10):
60. | Kullanabilen birini gézlemleme sansim yoksa Puan(0-10): ___
6l. | Yardim alabilecegim kimse yoksa Puan(0-10):
62. | Takldigym zaman yardim edecek kimse yoksa Puan(0-10):
63 | Kilavuzu yoksa Puan(0-10):
64. | Iyi bir yardim mentsiine sahip degilse Puan(0-10):
65. | Kalavuzda verilen bilgiler net degilse Puan(0-10) ____
66. | Kilavuz yeterince aciklayict degilse Puan(0-10):
67. | Kalavuzda kullamm adim adun anlatidmiyorsa Puan(0-10):
68. | Kilavuz anlasdlamuyorsa Puan(0-10): ____
69. | Kullanim kilavuzu yeterince anlasiir degilse Puan(0-10)
70. | Kullanim kilavuzu aciklayie: degilse Puan(0-10) ____
71. | Kullanim klavuzunda yaln bir dil yoksa Puan(0-10):
72 | Kullanim kilavuzunda gtinliik dilde kullanilmayan sézciikler bulunuyorsa Puan(0-10):
73. | Kilavuzda teknik terimler kullandiyorsa Puan(0-10):
74. | Teknik servisten telefonla yardim almak mimkin degilse Puan(0-10): ___
75 1Sted1g11'ﬂ kadar deneme yapma sansim yoksa Puan(0-10):
76. | Kullanabilmek igin 6nce sayfalarca kilavuz okumam gerekiyorsa Puan(0-10):
77. | Bir kag kez kullandigimda hala sorun yasiyorsam Puan(0-10)
78. | Ilk kullanymda somn yasarsam Puan(0-10):
79. | Kullanirken gok hata yapiyorsam Puan(0-10) ____
80. | Aleti sitkca kullanma firsats bulamsyorsam Puan(0-10): ____
81 | Yamumda zaten o aleti kullanmawi tistlenmis biri varsa Puan(0-10)
82. | Denerken aletin bozulma ithtimali varsa Puan(0-10):
83. | Yanhs yaptfimda geri donis yoksa Puan(0-10):
84. | Cabuk anzalanacak bir alet oldugunu disiiniiyorsam

Puan(0-10)-

4/6
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Puanlama

7 8 9
Alet1 6grenebilecegime

kesinlikle giivenmivorum

10
Alet1 6grenebilecegime
kesinlikle giivenivorum

85 | Alette kullanilan kasaltmalann ne anlama geldigini bilmiyorsam Puan(0-10):
86. | Daha 6nceden alet hakkinda bilgim yoksa Puan(0-10):
87. | Alet bilg birikimim disinda bilgs gerektiniyorsa Puan(0-10):
88. | Zor kontrol edilen bir aletse Puan(0-10):
89 | Kullanmadan 6nce bir siirii ayar yapmak gerekiyorsa Puan(0-10): ____
90. | LIk kez acildiginda ayaranmas: gereken ok sey varsa Puan(0-10)-
01 Yaptiklarimin dogrm mu yanks mu oldugunu anlamakta zorlamyorsam Puan(0-10):
92 | Hangi tusa basinca ne oldugu acik degilse Puan(0-10):
93. | Kullamm mantiima uygun degilse Puan(0-10)-
94. | Alet yaptiklarimy iptal etme sansi vermuyorsa Puan(0-10):
95. | Ciddi sonuclara yol acabilecek hata yapma ihtimali varsa Puan(0-10):
96. | Kullanum sirasinda bir gok seyi aklimda tutmam gerekiyorsa Puan(0-10):____
97. | Kullanum sirasinda gerekli bilgileri alet bana hatilatriyorsa Puan(0-10)-
98. | Ekranda onemli bilgiler net olarak verilmiyorsa Puan(0-10):
99. | Meniilerde ihtivacimdan cok daha fazla bilg veriliyorsa Puan(0-10): ____
100.| Hata vyanlan anlasidmiyorsa Puan(0-10):
101.| Hata uvyanlan beni ¢6ziime yonlendirmiyorsa Puan(0-10)-
102.| Hata olustugunda nedeni anlagilanuyorsa Puan(0-10):
103.| Ekranda bir stirii gereksiz bilgd varsa Puan(0-10):
104.| Alet kansik ekranlara sahipse Puan(0-10)-

Liitfen Kullandigimz elektronik aletleri isaretleyiniz. $u an artik kullanmiyor olsamz
da, havatimizin bir déineminde, evde, iste, arkadaslarimzin veya akrabalarmzin evinde

kullandiginiz tiim iiriinleri isaretleyiniz.

Cep telefonu o} Elgit;‘}aiztoémf 0O | Video kamera O | Ekranli finn o
MP3 calar O | Elektronik ajanda O f;;ﬁg(onik DVD/VCD calar O
E{;?‘?ZCC]D O | Miizik set O | Televizyon O | Elektronik oyun O
Uydu alict O | Bankamatik (o]

Calhsmaya katildigimz icin cok tesekkiir ederiz...
5/6
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APPENDIX )
GISE-S FORM: MAJOR DATA COLLECTION PHASE (SAMPLE)

Elektronik Aletlerin Ogrenimi Anketi

|

[ Cinsivet: Kadn O Erkek O |

Egitim Yok O Ilkokul O OrtackulQ Lise O Universite O Yiiksek Lisans O
durumu:

Bu ankette elektronik alet veya alet olarak tamumlanan iiriinler

Cep telefonlar:;

Dijital fotograf makinalar, video kameralar;

Dijital ekranli finn, ¢amasir makinasi, bulasik makinasi gibi driinler;
MP3 calarlar;

Elektronik ajandalar, sozliikler;

DVD/VCD oynaticilar ve kaydediciler, uydu alicilar;

Miizik setleri;

Televizyonlar;

Elektronik oyunlar;

Bankamatik cihazlar...

...gib1 ekranm ve tuslar aracihgivla kullamlan iiriinlerdir. Liitfen sorular bu tanima giren
tirinler: dagiinerek cevaplaymiz.

Anket formunda, sorularda anlatilan durumlan digiiniiniiz. Anlatilan durum gecerli olsaydi
bir elektronik aleti 6grenme konusunda kendinize ne kadar giivenirdiniz?
Degerlendirmeyi bir elektronik aleti grenebilme konusunda kendinize duydugunuz giivene
gore yapimz. Bu amacla asagida verilen puanlama seklini kullanmiz.

Sorular1 0-10 arasinda puan vererek yanitlayiniz. Kendinize givenmiyorsaniz disik,
giiveniyorsamz yiiksek puanlar verimz.

Puanlama
01 2 3 4 5 6 7 8 9 10
Aleti 6grenebilecegime Aleti 6grenebilecegime
kesinlikle giivenmiyorum kesinlikle giivenivorum
1/5
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Puanlama

Alet1 53renebilecegime
kesinlikle giivenmivorum

Alet1 6grenebilecegime
kesinlikle giivenivorum

1. | Daha énce aymu ise yarayan bir aleti kullanmadiysam

Puan(0-10):

[

Daha 6nce karsilasmadigim bir aletse

Puan(0-10):

3. | Daha 6nceden kullandigim aletlere benzemiyorsa

Puan(0-10):

4. | Onceki aletlerden kazandigim tecritbeyi kullanamiyorsam

Puan(0-10):

5. | Daha énce kullandigim aletlerden cok farkliysa

Puan(0-10):

6. | Diger aletlerden alistizrm kullanim seklini uygulayamuyorsam

Puan(0-10):

7. | Daha énce alistigim aletlerle arasinda gok fark varsa

Puan(0-10):

8. | Kullaminui yaygin olmayan bir aletse

Puan(0-10):

9. { Daha énceki modellenyle benzerlik tasimiyorsa

Puan(0-10):

10. | Kullanmaya ahgik olmadigim teknolojiler iceriyorsa

Puan(0-10):

11. | Tlgi alamima girmiyorsa

Puan(0-10):

12. | Bana ilgi cekici gelmediyse

Puan(0-10):

13. | Severek aldigim bir alet degilse

Puan(0-10):

14. | Kullanmaktan sikiliyorsam

Puan(0-10):

15. | Kullanmayacagim Szellikleri varsa

Puan(0-10):

16. | Isime yaramayacak ozellikleri coksa

Puan(0-10):

17. | Tim Szelliklerini kullanmayacaksam

Puan(0-10):

18. | Fazla ihtiyac duymadigim bir aletse

Puan(0-10):

19. | Isime yarayacak bir alet degilse

Puan(0-10):

20. ] Yaptigum isleri daha iyi yapmanmu saglamayacaksa

Puan(0-10):

21. | Sikga kullanacagum bir alet degilse

Puan(0-10):

22. 1 Nasi kullamlacag acik degilse

Puan(0-10):

23. | Kullanunmu zor geliyorsa

Puan(0-10):

24. ] Aletin kullanimi karisiksa

Puan(0-10):

25. ] Cok kullamlan ézelliklerini bulmak kolay degilse

Puan(0-10):

26. | Kullanum akilda kalici degilse

Puan(0-10):

27. | Calisma bicimuim kavrayamadiysam

Puan(0-10):
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Puanlama

Alet1 6grenebilecegime
kesinlikle giivenmivorum

8

9

10
Alet1 6grenebilecegime
kesinlikle giivenivorum

28. | Hizli bir sekilde istedigime ulasamiyorsam

Puan(0-10):

29. | Tuslann iistiinde ne 1se yaradiklan yazmiyorsa

Poan(0-10):

30. ] Tuslann tstiindek resimler belirgin degilse

Puan(0-10):

31. | Sik sik kilavuza bagvurmam gerekiyorsa

Puan(0-10):

32. | Mantik yiriterek ¢cozebilecegim bir alet degilse

Poan(0-10):

33. | Temel ozelliklenin nasil kullanilacags acik degilse

Puan(0-10):

34. | Kendi kendime ¢ézmem miimkiin degilse

Puan(0-10):

35. | Tuslar birden fazla ise yanyorsa

Puan(0-10):

36. | Cok fazla tusu varsa

Puan(0-10):

37. | Mentisti ok karisiksa

Puan(0-10):

38. | Cok karmaznk ozelliklere salupse

Puan(0-10):

39. | Alet karmasiksa

Poan(0-10):

40. | Cok fazla 6zellige sahipse

Puan(0-10):

41. | Kullamilan teknik kelimeler anlasilmiyorsa

Puan(0-10):

42 | Tuslann istinde bilmedifim dilde yazilar varsa

Poan(0-10):

43. | Alette bilmedigim bir dil kullaniliyorsa

Puan(0-10):

44. | Kullamlan dil acik degilse

Puan(0-10):

45. | Satin alirken agiklayics bilgi verilmezse

Poan(0-10):

46. | Satict nasil kullanacaginu gostermezse

Puan(0-10):

47. | Bilen kisilere sorma sansim yoksa

Puan(0-10):

48. | Bilen bid tarafindan kullanim anlatdmazsa

Puan(0-10):

49. | Kullanumu gosterecek bin yoksa

Puan(0-10):

50. | Zorlandigymda yardim alabilecegim biri yoksa

Puan(0-10):

51. | Kullanabilen birini gézlemleme sansim yoksa

Puan(0-10):

52. | Yardim alabilecegim kimse yoksa Puan(0-10):
53. | Takildigim zaman yardim edecek kimse yoksa Puan(D-10):
54. | Kilavuzu yoksa Puan(0-10):
35

Kilavuzda verlen bigiler net degilse

Puan(0-10):
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Puanlama
01 2 3 4 5 6 7 8 9
Alet1 5grenebilecegime
kesinlikle giivenmivorum

10
Alet1 5grenebilecegime
kesinlikle giivenivorum

56. | Kilavuz yeterince aciklayic: degilse Puan(0-10y
57. | Kilavuz anlasidamiyorsa Puan(0-10):
38. | Kullamim kalavuzu yeterince anlasihir degilse Puan(0-10)
39. | Kullanim kalavuzu aciklayic: degilse Puan(0-10): ____
60. | Kullamm kilavuzunda yalin bir dil yoksa Puan(0-10):
61. | Kullanim kilavuzunda giinlik dilde kullanilmayan sézctikler bulunuyorsa Puan(0-10):
62 | Kiavuzda teknik terimler kullandiyorsa Puan(0-10)
63. | Teknik servisten telefonla yardim almak miimkiin degilse Puan(0-10): ____
64. | Istedigim kadar deneme yapma sansim yoksa Puan(0-10):
65. | Kullanabilmek icin dnce sayfalarca kilavuz okumam gerekiyorsa Puan(0-10):
06. | Bir kag kez kullandigimda hala sorun yagiyorsam Puan(0-10):
67 | Ilk kullammda sorun yasarsam Puan(0-10):
08. | Kullanurken ok hata yapiyorsam Puan(0-10):
69. | Aleti sikca kullanma firsat bulamiyorsam Puan(0-10) ____
70. | Yamumda zaten o alets kullanmay: tstlenmis bini varsa Puan(0-10):
71. | Denerken aletin bozulma ihtimali varsa Puan(0-10):____
72. | Yanls yaptizimda gen donis yoksa Puan(0-10):
73. | Cabuk anizalanacak bir alet oldugunu distintiyorsam Puan(0-10):
74. | Alette kullanilan ksaltmalann ne anlama geldifim bilnuyorsam Puan(0-10):
75. | Daha énceden alet hakkinda bilgim yoksa Puan(0-10):
76. | Zor kontrol edilen bir aletse Puan(0-10):
77. | Kullanmadan énce bir siiri ayar yapmak gerekiyorsa Puan(0-10):
78. | Ilk kez aculdifinda ayarlanmas: gereken cok sey varsa Puan(0-10):
79. | Yaptklarmun dogm mu yanhs m oldugunu anlamakea zorlaniyorsam Puan(0-10):____
80. | Hangi tusa basinca ne oldugu agik degilse Puan(0-10):
81, | Kullanims mantigima uygun degilse Puan(0-10y
82. | Alet yaptiklarims iptal etme sans: vermiyorsa Puan(0-10);:
83. | Ciddi sonuglara yol agabilecek hata yapma thtimalh varsa Puan(0-10): ____
84. | Kullanim sirasinda bir ¢ok seyi aklimda tutmam gerekiyorsa Puan(0-10):
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Puanlama
01 2 3 4 5 6 7 8 9 10

Alet1 5grenebilecegime Alet1 6grenebilecegime
kesinlikle giivenmivorum kesinlikle giivenivorum

85. | Kullanum sirasinda gerekli bilgileri alet bana hatirlatmuyorsa Puan(0-10) ____
86. | Ekranda dnemli bilgiler net olarak verilmiyorsa Puan(0-10):
87. | Meniilerde ihtiyacumdan ok daha fazla bilgi veriliyorsa Puan(0-10):___
88. | Hata vyanlan anlagidmiyorsa Puan(0-10)
89. | Hata uyarilan beni ¢céziime yénlendirmiyorsa Puan(0-10)
90. | Hata olustugunda nedeni anlasdanuyorsa Puan(0-10)
91. | Ekranda bir sum gereksiz bilgi varsa Puan(0-10):
92. | Alet kansik ekranlara sahipse Puan(0-10) ____

Liitfen kullandigimiz elektronik aletleri isaretleyiniz.

Cep telefonu (o} DlJlt.ﬂl fotograf O | Video kamera O | MP3 calar o
makinasi
Elektronik ajanda O | Elektromk sozlik O | DVD/VCD ¢alar O DVD"VE.D o
kaydedici
Miizik seft1 0O | Televizyon O | Elekfronik oyun O | Uydu alici o]
Bankamatik 0]

Lutfen cevrenizdeki insanlardan (ailenizdekilerden, arkadaslanmizdan, akrabalarimizdan) daha
ivi kullandigmiz: diigiindiigiiniiz elektronik aletleri isaretleyiniz.

Cep telefonu 0 DlJlt.al fotograf O | Video kamera O | MP3 ¢alar o
makinast
Elektronik ajanda O | Elektronik sozlik O | DVD/VCD ¢alar O DVD"YC.D o
kaydedici
Miizik seti 0 | Televizyon O | Elektronik oyun O | Uydu alie o]
Bankamatik o]
Cahsmaya katildiginiz icin cok tesekkiir ederiz...
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APPENDIX K

ITEM-REMAINDER COEFFICIENTS AFTER MAJOR DATA COLLECTION

Item no. 26 | 59 58 | 60 | 53 | 52 | 48 | 24 | 90 | 61 | 56 | 55 | 50 | 6 | 86
Item-remainder coefficient | 0,86 | 0,85 | 0,85 | 0,85 | 0,84 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83
Item no. 27 | 25 23 | 41| 4 | 49 | 30| 28| 3 | 76 | 51 | 54 | 57 | 85 | 92
Item-remainder coefficient | 0,82 | 0,82 | 0,82 | 0,82 | 0,82 | 0,82 | 0,82 |0,82|0,82|0,82|0,82 |0,81|0,81|0,81|0,81

Item no. 22 | a7 80 | 34 | 44 | 5 | 33 | 29 | 73| 91 | 89 | 79 | 88 | 45 | 46
Item-remainder coefficient | 0,81 | 0,81 | 0,81 | 0,81 | 0,81 | 0,81 | 0,80 | 0,80 | 0,80 | 0,80 | 0,80 | 0,80 | 0,80 | 0,80 | 0,80
Item no. 9 66 7 63 | 74 | 37 | 75 | 82 | 42 | 67 | 38 | 78 | 81 | 10 | 77
Item-remainder coefficient | 0,80 | 0,79 | 0,79 | 0,79 | 0,79 | 0,79 | 0,79 | 0,79 | 0,79 | 0,78 | 0,78 | 0,78 | 0,78 | 0,78 | 0,78

Item no.

20

70

Item no. 62 | 84 68 | 39 | 43 | 32 | 8 | 69 | 71 | 83 | 72 | 64 | 40 | 2 1

Item-remainder coefficient | 0,78 | 0,78 | 0,78 | 0,77 | 0,77 | 0,77 | 0,77 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76 | 0,75 | 0,75
Item no. 21 | 13 31 18 | 12 | 11 | 35 | 65 | 87 | 19 | 36 | 14 | 15 | 17 | 16
Item-remainder coefficient | 0,75 | 0,74 | 0,74 | 0,73 | 0,73 | 0,72 |0,71 | 0,71 | 0,71 | 0,71 | 0,71 | 0,69 | 0,68 | 0,68 | 0,67

ltem-remainder coefficient

0,67

0,45

*items with an item-remainder coefficient below 0.65
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APPENDIX L

FACTOR LOADINGS AFTER PRINCIPAL COMPONENT ANALYSIS

ITEMS

O 0O NOO WUV B WN PR

N NR R R R R R [RQ B & [
R O WOoWNOGOWLBDMWNIRO

22%
23*
24*
25
26*
27*
28
29
30
31

1

0,31
0,25
0,30
0,24
0,24
0,26
0,26
0,25
0,23
0,28
0,30
0,22
0,20
0,20
0,20
0,23
0,21
0,16
0,19
0,21
0,15
0,14
0,17
0,21
0,16
0,17
0,21
0,28
0,26
0,27
0,23

2

0,68
0,73
0,71
0,67
0,70
0,69
0,72
0,68
0,65
0,59
0,34
0,30
0,31
0,28
0,25
0,18
0,22
0,17
0,14
0,19
0,28
0,34
0,37
0,40
0,37
0,41
0,33
0,24
0,27
0,26
0,22

3

0,18
0,22
0,20
0,27
0,21
0,30
0,22
0,24
0,17
0,17
0,16
0,22
0,21
0,18
0,18
0,15
0,17
0,30
0,26
0,25
0,22
0,32
0,29
0,25
0,31
0,30
0,38
0,35
0,25
0,25
0,19

Components
4 5 6
0,18 0,25 0,16
0,16 0,27 0,18
0,22 0,28 0,19
0,28 0,24 0,23
0,24 0,23 0,23
0,23 0,21 0,26
0,25 0,18 0,28
0,17 0,16 0,23
0,31 0,22 0,24
0,31 0,18 0,18
0,51 0,18 0,07
0,52 0,22 0,08
0,54 0,25 0,09
0,51 0,22 0,04
0,67 0,21 0,32
0,74 0,23 0,19
0,74 0,24 0,20
0,72 0,17 0,17
0,75 0,15 0,13
0,69 0,09 0,17
0,63 0,18 0,12
0,43 0,22 0,25
0,33 0,22 0,28
0,31 0,26 0,36
0,29 0,24 0,30
0,31 0,29 0,33
0,24 0,23 0,35
0,29 0,24 0,19
0,26 0,30 0,21
0,29 0,30 0,22
0,27 0,29 0,21
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7

0,23
0,13
0,16
0,16
0,17
0,17
0,17
0,28
0,16
0,26
0,23
0,20
0,23
0,22
0,05
0,11
0,14
0,23
0,26
0,16
0,37
0,38
0,49
0,44
0,51
0,43
0,45
0,54
0,62
0,60
0,54

8

0,04
0,08
0,10
0,15
0,17
0,09
0,04
0,06
0,19
0,11
0,03
0,04
0,05
0,08
-0,02
0,01
0,07
0,17
0,10
0,14
0,19
0,21
0,21
0,13
0,20
0,15
0,10
0,19
0,15
0,17
0,28

9

-0,01
0,07
0,12
0,06
0,12
0,11
0,08
0,14
0,18
0,19
0,40
0,49
0,41
0,47
0,09
0,09
-0,10
0,06
0,12
0,02
0,08
0,14
0,13
0,09
0,13
0,18
0,16
0,13
0,06
0,03
-0,04



32
33
34*
35
36
37
38
39
40
41*
42*
43*
44*
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62*
63
64
65*
66*
67*
68*
69*
71%*
72%

0,35
0,36
0,34
0,18
0,17
0,28
0,29
0,32
0,22
0,35
0,34
0,29
0,32
0,24
0,21
0,21
0,23
0,25
0,25
0,25
0,26
0,25
0,24
0,24
0,26
0,27
0,30
0,29
0,31
0,32
0,30
0,28
0,30
0,21
0,33
0,33
0,38
0,37
0,34
0,40

0,22
0,29
0,23
0,32
0,26
0,27
0,27
0,29
0,41
0,25
0,13
0,11
0,16
0,22
0,24
0,30
0,27
0,27
0,25
0,28
0,29
0,32
0,25
0,28
0,28
0,24
0,28
0,25
0,25
0,30
0,27
0,24
0,17
0,29
0,26
0,31
0,35
0,25
0,23
0,13

0,29
0,29
0,36
0,23
0,15
0,20
0,19
0,17
0,16
0,35
0,37
0,48
0,47
0,29
0,28
0,24
0,28
0,26
0,29
0,33
0,34
0,29
0,71
0,72
0,72
0,72
0,69
0,68
0,62
0,53
0,48
0,56
0,53
0,37
0,46
0,36
0,27
0,38
0,37
0,40

0,32
0,25
0,28
0,19
0,20
0,23
0,23
0,21
0,20
0,27
0,28
0,23
0,23
0,22
0,21
0,23
0,30
0,27
0,26
0,19
0,20
0,20
0,29
0,28
0,19
0,26
0,29
0,29
0,26
0,29
0,19
0,19
0,22
0,13
0,22
0,23
0,18
0,15
0,15
0,22
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0,16
0,24
0,17
0,19
0,26
0,30
0,32
0,28
0,27
0,27
0,24
0,27
0,30
0,58
0,70
0,67
0,70
0,74
0,71
0,67
0,65
0,64
0,26
0,22
0,27
0,27
0,29
0,30
0,31
0,29
0,28
0,32
0,17
0,27
0,24
0,34
0,32
0,28
0,30
0,23

0,15
0,24
0,30
0,69
0,71
0,63
0,62
0,55
0,56
0,49
0,29
0,37
0,38
0,20
0,20
0,28
0,22
0,22
0,21
0,29
0,26
0,23
0,15
0,21
0,19
0,16
0,14
0,16
0,12
0,16
0,21
0,25
0,31
0,36
0,21
0,15
0,10
0,13
0,20
0,14

0,56
0,54
0,44
0,15
0,18
0,27
0,23
0,28
0,26
0,25
0,48
0,38
0,37
0,35
0,25
0,19
0,17
0,15
0,18
0,19
0,19
0,28
0,22
0,19
0,25
0,19
0,18
0,20
0,30
0,22
0,27
0,19
0,14
0,15
0,27
0,19
0,25
0,24
0,18
0,18

0,08
0,01
0,07
0,12
0,14
0,05
0,05
0,07
0,14
-0,03
-0,03
-0,13
-0,12
0,09
0,13
0,13
0,14
0,12
0,13
0,10
0,13
0,13
0,07
0,10
0,12
0,12
0,15
0,13
0,21
0,21
0,16
0,15
0,24
0,37
0,35
0,44
0,49
0,46
0,47
0,46

0,14
0,08
0,23
0,03
0,00
0,06
0,06
0,10
-0,03
0,16
0,18
0,20
0,16
0,16
0,10
0,14
0,08
0,09
0,12
0,03
0,07
0,10
0,14
0,07
0,06
0,06
0,04
0,10
0,03
0,01
0,06
0,09
0,24
-0,06
-0,02
-0,04
-0,02
0,07
0,19
0,32



73*
74
75*
76
77*
78*
79
80
81
82
83
84
85
86
87
88
89
90
91
92

0,44
0,55
0,49
0,53
0,45
0,44
0,53
0,59
0,59
0,52
0,54
0,54
0,60
0,64
0,54
0,68
0,70
0,64
0,54
0,54

0,19
0,29
0,33
0,29
0,35
0,40
0,36
0,29
0,25
0,16
0,16
0,39
0,39
0,34
0,46
0,28
0,26
0,20
0,36
0,38

0,41
0,25
0,25
0,23
0,31
0,27
0,30
0,35
0,30
0,36
0,32
0,25
0,19
0,20
0,23
0,29
0,26
0,34
0,24
0,21

0,26
0,21
0,18
0,25
0,21
0,20
0,16
0,15
0,27
0,30
0,26
0,11
0,22
0,31
0,16
0,23
0,22
0,26
0,30
0,28

Extraction Method: Principal Component Analysis.
*|tems that do not significantly (above 0.50) load any

components
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0,20
0,24
0,27
0,19
0,15
0,17
0,12
0,18
0,21
0,21
0,15
0,20
0,25
0,27
0,19
0,18
0,22
0,25
0,34
0,35

0,18
0,28
0,26
0,31
0,44
0,44
0,36
0,33
0,20
0,15
0,18
0,24
0,18
0,18
0,19
0,16
0,13
0,16
0,22
0,27

0,18
0,11
0,19
0,21
0,08
0,09
0,17
0,15
0,10
0,19
0,21
0,20
0,28
0,17
0,09
0,30
0,31
0,32
0,15
0,15

0,42
0,19
0,17
0,18
0,17
0,15
0,14
0,12
0,13
0,23
0,22
0,27
0,15
0,14
0,14
0,02
0,05
0,05
0,06
0,08

0,25
0,26
0,22
0,31
0,12
0,11
0,22
0,18
0,27
0,32
0,33
0,03
-0,01
0,03
-0,17
0,01
0,04
0,11
-0,12
-0,09



APPENDIX M
FACTORS AND CORRESPONDING ITEMS

Factor 1 — Good interface design

74 Alette kullanilan kisaltmalarin ne anlama geldigini bilmiyorsam
76 Zor kontrol edilen bir aletse

79 Yaptiklarimin dogru mu yanlis mi oldugunu anlamakta zorlaniyorsam
80 Hangi tusa basinca ne oldugu acik degilse

81 Kullanimi mantigima uygun degilse

82 Alet yaptiklarimi iptal etme sansi vermiyorsa

83 Ciddi sonuglara yol acabilecek hata yapma ihtimali varsa

84 Kullanim sirasinda bir ¢ok seyi aklimda tutmam gerekiyorsa

85 Kullanim sirasinda gerekli bilgileri alet bana hatirlatmiyorsa

86 Ekranda 6nemli bilgiler net olarak verilmiyorsa

87 Menilerde ihtiyacimdan ¢ok daha fazla bilgi veriliyorsa

88 Hata uyarilari anlasiimiyorsa

89 Hata uyarilari beni ¢6zlime yonlendirmiyorsa

90 Hata olustugunda nedeni anlasilamiyorsa

91 Ekranda bir siirli gereksiz bilgi varsa

92 Alet karisik ekranlara sahipse

Factor 2 - Familiarity

1

Daha 6nce ayni ise yarayan bir aleti kullanmadiysam

Daha 6nce karsilasmadigim bir aletse

374




3 Daha 6nceden kullandigim aletlere benzemiyorsa

4 Onceki aletlerden kazandigim tecriibeyi kullanamiyorsam

5 Daha 6nce kullandigim aletlerden ¢ok farkliysa

6 Diger aletlerden alistigim kullanim seklini uygulayamiyorsam
7 Daha 6nce alistigim aletlerle arasinda ¢ok fark varsa

8 Kullanimi yaygin olmayan bir aletse

9 Daha 6nceki modelleriyle benzerlik tasimiyorsa

10 Kullanmaya alisik olmadigim teknolojiler igeriyorsa

Factor 3 - Instruction manual - support

54 Kilavuzu yoksa

55 Kilavuzda verilen bilgiler net degilse

56 Kilavuz yeterince aciklayici degilse

57 Kilavuz anlasilamiyorsa

58 Kullanim kilavuzu yeterince anlasilir degilse

59 Kullanim kilavuzu agiklayici degilse

60 Kullanim kilavuzunda yalin bir dil yoksa

61 Kullanim kilavuzunda glinlik dilde kullanilmayan sozciikler bulunuyorsa
63 Teknik servisten telefonla yardim almak mimkiin degilse

64 istedigim kadar deneme yapma sansim yoksa

Factor 4 — Affection - usefulness

11

ilgi alanima girmiyorsa

375




12 Bana ilgi cekici gelmediyse

13 Severek aldigim bir alet degilse

14 Kullanmaktan sikiliyorsam

15 Kullanmayacagim 6zellikleri varsa

16 isime yaramayacak 6zellikleri coksa

17 Tum 6zelliklerini kullanmayacaksam

18 Fazla ihtiya¢c duymadigim bir aletse

19 isime yarayacak bir alet degilse

20 Yaptigim isleri daha iyi yapmami saglamayacaksa
21 Sikca kullanacagim bir alet degilse

Factor 5 — Help from others

45 Satin alirken aciklayici bilgi verilmezse

46 Satici nasil kullanacagimi géstermezse

47 Bilen kisilere sorma sansim yoksa

48 Bilen biri tarafindan kullanim anlatiimazsa

49 Kullanimi gosterecek biri yoksa

50 Zorlandigimda yardim alabilecegim biri yoksa
51 Kullanabilen birini gdzlemleme sansim yoksa
52 Yardim alabilecegim kimse yoksa

53 Takildigim zaman yardim edecek kimse yoksa
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Factor 6 - Complexity

35 Tuslar birden fazla ise yariyorsa
36 Cok fazla tusu varsa

37 Mensi ¢ok karisiksa

38 Cok karmasik 6zelliklere sahipse
39 Alet karmasiksa

40 Cok fazla 6zellige sahipse

Factor 7 — Intutiveness

25 Cok kullanilan 6zelliklerini bulmak kolay degilse

28 Hizli bir sekilde istedigime ulasamiyorsam

29 Tuslarin Gstiinde ne ise yaradiklari yazmiyorsa

30 Tuslarin Gstiindeki resimler belirgin degilse

31 Sik stk kilavuza basvurmam gerekiyorsa

32 Mantik yiriterek ¢cozebilecegim bir alet degilse

33 Temel 6zelliklerin nasil kullanilacagi agik degilse

42 Tuslarin Gstiinde bilmedigim dilde yazilar varsa (.483)

Items with loadings below .50

Nasil kullanilacagi agik degilse

Kullanimi zor geliyorsa

Aletin kullanimi karisiksa

Kullanimi akilda kalici degilse

377




Calisma bicimini kavrayamadiysam

Kendi kendime ¢6zmem mimkiin degilse

Kullanilan teknik kelimeler anlasilmiyorsa

Tuslarin Gstiinde bilmedigim dilde yazilar varsa

Alette bilmedigim bir dil kullaniliyorsa

Kullanilan dil agik degilse

Kilavuzda teknik terimler kullaniliyorsa

Kullanabilmek igin 6nce sayfalarca kilavuz okumam gerekiyorsa

Bir kag kez kullandigimda hala sorun yasiyorsam

ilk kullanimda sorun yasarsam

Kullanirken ¢ok hata yapiyorsam

Aleti sik¢a kullanma firsati bulamiyorsam

Yanimda zaten o aleti kullanmayi tstlenmis biri varsa

Denerken aletin bozulma ihtimali varsa

Yanlis yaptigimda geri donis yoksa

Cabuk arizalanacak bir alet oldugunu diisiiniiyorsam

Daha 6nceden alet hakkinda bilgim yoksa

Kullanmadan 6nce bir siirli ayar yapmak gerekiyorsa

ilk kez acildiginda ayarlanmasi gereken cok sey varsa
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APPENDIX N
GISE-S (Final Form)

Elektronik Aletlerin (")grenimi Anketi
Cinsiyet: Kadin O Erkek O
Yas:

Katilacagmiz bu ¢alismayla, Orta Dogu Teknik Universitesi. Endiistri Uriinleri Tasarum Béliimii'nde yiiriitiilen
bir doktora tezine bilimsel katkida bulunacaksimz. Calismanm hicbir ticari firma ve kurulusla ilgisi yoktur.
Sonuclar sadece bilimsel amacla degerlendirilecektir. Calismanmn gerceklestirilmesi icin gerekli tiim izinler
resmi mercilerden almmustir.  Cahsmaya katilanlarm kimlik bilgileri tamamen gizli tutulacaktr. Calisma
bireylerin elektronik aletleri 6&renme konusundaki yaklasimlarim OSlemek icin bir anket gelistirilmesini
amaclamaktadir. Bu ankette elektronik alet veya alet olarak tanimlanan tirtinler:

Cep telefonlart:

Dijital fotograf makinalari, video kameralar:

Dijital ekranh finn, ¢camasir makinasi, bulasik makinasi gibi tirtinler:

MP3 ¢alarlar:

Elektronik ajandalar, sézlikler:

DVD/VCD oynaticilar ve kaydediciler, uydu alicilar:

Miizik setleri:

Televizyonlar:

Elektronik oyunlar:

Bankamatik cihazlart...
...gibi ekran ve tuslar arachigivla kullanilan tirtinlerdir. Liitfen sorulart bu tanima giren
tirfinleri diistinerek cevaplayiniz.

Anket formunda. sorularda elektronik alet 6grenimi sirasinda karsilasilabilecek bazi durumlar
anlatilmaktadir. Sorularda anlatilan durumlar diisiintintiz. Anlatilan durumu yasasaydimz bir
elektronik aleti 6grenme konusunda kendinize ne kadar giivenirdiniz? Degerlendirmeyi bir
elektronik aleti 6grenebilme konusunda kendinize duydugunuz giivene gore yapmiz. Bu
amacla asagida verilen puanlamayi kullanmiz.

Sorular1 0-10 arasinda puan vererek yanitlayimiz. Kendinize giivenmiyorsaniz diisiik.
giiveniyorsaniz yiiksek puanlar veriniz

o1 2 3 4 5 6 7 8 9 10
Aleti 6grenebilecegime Aleti 6grenebilecegime
kesinlikle giivenmiverum kesinlikle giivenivorum

Sorularin nasil cevaplanacagma iliskin bir 6rnek asagida verilmistir:

Ornek: Asagidaki durumlarda bir kutuyu kaldirabileceginize iliskin giiveninizi
degerlendiriniz ve 1 ile 10 arasinda uygun puant veriniz.

Kutunun agirhgs 2 kiloysa Puan(0-10): 10
Kutunun agirhgi 5 kiloysa Puan(0-10): 10
Kutunun agirhg 10 kiloysa Puan(0-10): 10
Kutunun agirhg 20 kiloysa Puan(0-10): 9
Kutunun agirhg 40 kiloysa Puan(0-10): 6
Kutunun agirhig 60 kiloysa Puan(0-10): 3
Kutunun agirhg 100 kiloysa Puan(0-10): 0
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Puanlama
01 2 3 4 5 6 7 8 9

Aleti 6grenebilecegime
kesinlikle giivenmivorum

Aleti 6grenebilecegime
kesinlikle giivenivorum

1. | Daha 6nce aym ise varayan bir aleti kullanmadiysam

Puan(0-10):

Daha 6nce karsilasmacigim bir aletse

Puan(0-10):

3. | Diger aletlerden alistigum kullanim seklini uygulayamiyorsam

Puan(0-10):

4. | Daha 6nce alistigim aletlerle arasinda cok fark varsa

Puan(0-10):

5. | Kullanmaya alisik olmadigum teknolojiler icerivorsa

Puan(0-10):

6. | Severek aldigim bir alet degilse

Puan(0-10):

7. | Kullanmaktan sikiliyorsam

Puan(0-10):

8. | Isime yaramayacak ozellikleri coksa

Puan(0-10):

9. | Fazla ihtiyac duymadigim bir aletse

Puan(0-10):

10. | Sikea kullanacagum bir alet degilse

Puan(0-10):

11 | Cok kullamulan &zelliklerini bulmak kolay degilse

Puan(0-10):

12. | Huzls bir sekilde istedigime ulasamuyorsam

Puan(0-10):

13. | Sik sik kilavuza basvurmam gerekiyorsa

Puan(0-10):

14. | Mantik yiiriiterek cozebilecegim bir alet degilse

Puan(0-10):

15. | Temel ézelliklerin nasil kullamlacagy acik degilse

Puan(0-10):

16. | Tuslar birden fazla ise yariyorsa

Puan(0-10):

17. | Cok fazla tusu varsa

Puan(0-10):

18. | Mentisii cok kansiksa

Puan(0-10):

19. | Cok karmagsik 6zelliklere sahipse

Puan(0-10):

20. | Alet karmagiksa

Puan(0-10):

21. | Satict nasil kullanacagum gdstermezse

Puan(0-10):

22. | Bilen kisilere sorma sansum yoksa

Puan(0-10):

23. | Kullaumu gdsterecek biri yoksa

Puan(0-10):

24. | Kullanabilen birini gbzlemleme sansim yoksa

Puan(0-10):

25. | Takildigim zaman yardim edecek kimse yoksa

Puan(0-10):

26. | Kalavuzu yoksa

Puan(0-10):

27. | Kalavuz yveterince aciklayict degilse

Puan(0-10):

28. | Kilavuz anlasilanuyorsa

Puan(0-10):

N

%)
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Puanlama
01 2 3 4
Aleti 6grenebilecegime
kesinlikle giivenmivorum

5 6 7 8 9

10
Aleti 6grenebilecegime
kesinlikle giivenivorum

29. | Kuollamm kilavuzunda glinliik dilde kullaidmayan sézciikler bulunuyorsa | pyuanio- 0:
30. | Teknik servisten telefonla yardim almak miimkiin degilse Puan(0-10):

31 | Yaptiklanmin dogru mu yanks mu oldugunu anlamakta zorlaniyorsam Puan(0-10):

32. | Alet yaptiklanimi iptal etme sansi vermiyorsa Puan(0-10:
33. | Ciddi sonuglara yol acabilecek hata yapma ihtimali varsa Puan(0-10):
34. | Ekranda 6nemli bilgiler net olarak verilmiyorsa Puan(0-10:
35. | Hata uyanlar anlasilmiyorsa Puan(0-10:

Liitfen kullandigiz elektronik aletleri isaretleyiniz.

Cep telefonu (0] D1]1{a I fgtogmf O | Video kamera O | MP3 calar (o]
makinasi
Elektronik ajanda O | Elektronik sézlik O | DVD/VCD ¢alar O I,)VD_"\.CD (o]
kaydedict
Miizik seti O | Televizyon O | Elektronik oyun O | Uydu alic1 o
Bankamatik 0

Liitfen ¢cevrenizdeki insanlardan (ailenizdekilerden. arkadaslarimzdan. akrabalarinizdan) daha
ivi kullandigimiz1 diisiindtigiiniiz elektronik aletleri isaretleyiniz.

Cep telefonu (0] Dljl_t.ﬂ I fotograf Video kamera O | MP3 calar (0]
makinasi
Elektronik ajanda O | Elektronik sézliik O | DVD/VCD galar O I_“'D"‘\.C‘D (0]
kaydedici

Miizik seti O | Televizyon O | Elekrronik oyun O | Uydu alict 0]
Bankamatik 0]

Cahsmaya katildigimz icin ¢ok tesekkiir ederiz...
3/3
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APPENDIX O
GISE-S (FINAL FORM - ENGLISH)

Learning Electronic Devices Questionnaire

Gender: Female Q0 Male O

Age:

By participating this siudy, you will coniribute to a PhD thesis conducted in Middle East Technical University,
Departmant of Industrial Design This study is not done imder contract and is not affiliated with sy firm Diata

zathered will be uwtilized for scientific purposes. All the official permissons for conducting this are
obtained from legal instimsions. Your identity will be kept secres. The study zims to measure the of
individuals towards learming new electronic devices. In this questionnaire, the products as
electronic devices or devices are products such as: n
o Y
Cellular phones; ALY

Dngital cameras, video cameras; "{}

Products such as digital ovens, washing machimes, di 4

Electronic calendars and dictionaries;

DVINVCD players and recorders, satellite receivefs;

HiFi1 equipment;

Television sets; Y

Electronic games and consoles; O

Automatic Teller Machmes (ATMs
...that have buttons and screens. Please answer the ¥ollowing questions considening this
definition. )
In the form, circumstances that you may I while leaming a new electromic device
are depicted. While mngthe% think about the circumstances defimed. If you
were to expenience that cjrcmsra.nﬁm you feel confident in learming the electronic
device? Please base your evaluafi your confidence in learning a new electromic device.
For this purpuse, nse the scory heme provided below.

")

Answer the gquestions by.choosing a score between 0-10. If you are not confident score lower,
if you feel confident higher.
D1 2 3 4 35 6 7 8 9 10
I deﬁ@un’t feel I definetly feel confident

confident that I can leam that I can learn the device.

%, the device.

)
F ing example is an exercise before you start filling the actual questionnaire:

Example: Evaluate your confidence in hifting a box under conditions lhisted below by
providing scores between 1-10.

If the box weighs 2 kg Score{0-10): 10
If the box weighs S kg Score(0-10): 10
If the box weighs 10 kg Score(0-10): 10
If the box weighs 20 kg Seore(0-10): 9
If the box weighs 40 kg Score{0-10): 6
If the box weighs 60 kg Score{0-10): 3
If the box weighs 100 kg Score(0-10): 0

/3
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Scores
01 2 3 4 35 6 7 8 9 10
I definetly don’t feel I definetly feel confident that I
confident that I can leam the can leam the device.
device.
1. | it is not a type of device that | uses before Score(0-10):
L 1 Ifitisatype of device that | didn't use before Score(0-10):
3. If | can't apply the style of use that | learnt using other devices Score(0-10):
4. | it has many differences with a device that | used to Score(0-10):
5. | ¥ it has technologies that | am not familiar with Scﬂrﬁtﬂ-lﬂ}'
6. | If it is not a product that | liked and bought @T&IO}'
7. | If | et bored of using the device =) X
] J}C.,ﬁcure(ﬂ-lﬂ}.
& | i it has many features that | do not need ’\-}" Score(0-10):
2. | ¥1don't need the product much {y ' i
o Score(0-10):
10. 1 If it is not a device that | frequently use ¥ Score(0-10);
X -
I1. 1 ¥f it is not easy to find the most frequently used functiong ) - Score(0-10):
M
12. 1 If | cannot quickly access what | want - LH‘ Score(0-10):
13. | I | often have to refer to instruction manu Score(0-10):
14. ] If it is not a device that | can werk out simply by reasoning Score(0-10);
-
15. 1 i basic functions are not easy to u'%_} Score(0-10):
o -
16. ] If buttons have more than nna@\&inn Score(0-10);
. »g
17. 1 if it has many hutburls O""’y Score(0-10):
1E. | i it has a complex l%hl Score(0-10);
N —
12. [ K it has com p{u@&i features Score(0-10):
e -
20. | If device is"somplex J -
; EFQ Score(0-10):___
2L Esz@ﬂine& not show me how to use it Score(0-10);
22 | ¥ hdo not have the opportunity to ask people who know the product Score(0-10):
é@ If there is no one to show how to it Scﬂm(ﬂ_lﬂ}:
W24 | I I do not have the opportunity to observe someone while using the product Score(0-10):
25. | if there is nobody to help me when | got stuck Score(0-10):
26. | K it does not have an instruction manual Score(0-10);
27. | ¥ manual is not sufficiently descriptive 5:,:01-3[1]_10}:
2E. | If manual is hard to comprehend Score(0-10):
23
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Scores
01 2 3 4 35 6 7T 8 9 10

I definetly don't feel I definetly feel confident that I
confident that I can learn the can leam the device.
device.
20, | If there are words in the manual that are not used in everyday language Score(0-10):
30. | If | cannot get assistance from call center Score(0-10):
31. | If | can hardly understand whether the things | did are right or wrong Seore(0-10):
31 | i device does not give me the opportunity to cancel what | do Score(0-10):

33. | i there is the possibility to make a mistake that may cause sericus damage SCDI?;']-I(I}:

3. | i crucial information is not clearly displayed Whlﬂ}i
35. | f error messages cannot be understood '\ﬂc-ﬂreliﬂ-lﬂ}:
.'\AS’Y
o
Please mark the electromic devices you use E}’\
Fa. ™
Cellular phone 0 | Digital camera 0 | Video camera, 'O | MP3 player 0
Electromic o Electronic o DVDAVCD O"’ o DVDWCD o
calendar dictionary plaver ™ recorder
- F

TiFi Equipment O | Television 0 Eﬁﬂ“ O | Satellite receiver O
ATM ] \/’

\\‘ﬁ.’ ’
>
Please mark the devices which you that you use better than people around you (fanmly

members, friends, relahves]- G’\,
Ay

Cellular phone O | Digital camera 0 | Video camera 0 | MP3 player 0
Electromic 0 ;% tronic 0 DVD/NVCD o DVDYWCD o
calendar o [vdictionary player recorder
Hmi@meB Television 0 :mm 0 | Satellite receiver 0
ATM ..y ©

;Y

8
33
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APPENDIX P
GISE-S LITE AFTER SEM

Elektronik Aletlerin Ogrenimi Anketi

Cinsiyet: Kadn O Erkek O

Yas:

Calismaya katilanlarm kimlik bilgileri tamamen gizli tutulacaktir. Calisma bireylerin elektronik aletleri 63renme
konusundaki vaklagimlarim Glgmek icin bir anket gelistirilmesini amaclamaktadir. Bu ankette elektronik
alet veya alet olarak tanimlanan triinler:

Cep telefonlart;

Dujital fotograf makinalan, video kameralar;

Dijital ekranli firin, ¢amasir makinasi, bulasik makinasi gibi tiriinler;
MP3 ¢alarlar;

Elektromk ajandalar, sozlikler;

DVD/VCD oynaticilar ve kaydediciler, uydu alicilar;

Miizik setler:;

Televizyonlar;

Elektronik oyunlar;

Bankamatik cthazlan...

...gibi ekran ve tuslar aracihigivla kullamlan driinlerdir. Liitfen sorulan bu tanima giren
tirtinler dustinerek cevaplayimiz.

Anket formunda, sorularda elektromk alet 6grenimm sirasinda karsilasilabilecek bazi durumlar
anlatilmaktadir. Sorularda anlatilan durumlan distintiniiz. Anlatilan durumu yasasaydimz bir
elektronik aleti 6grenme konusunda kendinize ne kadar giivenirdiniz? Degerlendirmeyi bir
elektronik alet1 6grenebilme konusunda kendinize duydugunuz giivene gore yapmz. Bu
amacla asagida verilen puanlamayi kullammz.

Sorulart 0-10 arasinda puan vererek yanitlaymz. Kendinize glivenmiyorsamz disgiik,
giiveniyorsamz yiksek puanlar veriniz

o1 2 3 4 5 6 7 8 9 10

Alet1 Ggrenebilecegime Alet1 6grenebilecegune
kesinlikle giivenmivorum kesinlikle giivenivorum

Sorularm nasil cevaplanacagina iliskin bir 6rmek agagida verilmigtir:

Ornek: Asagdaki durumlarda bir kutuyu kaldirabileceginize iliskin giiveninizi
degerlendirimiz ve 1 ile 10 arasimnda uygun puam verimz.

Kutunun agirhg 2 kiloysa Puan(0-10):
Kutunun agirlig 5 kiloysa Puan(0-10):
Kutunun agirhig 10 kiloysa Puan(0-10):
Kutunun agirlig 20 kiloysa Puan(0-10):
Kutunun agirlig: 40 kiloysa Puan(0-10):
Kutunun agirhig 60 kiloysa Puan(0-10):
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Puanlama

Alet1 5grenebilecegime
kesinlikle giivenmivorum

8

9

10
Alet1 5grenebilecegime
kesinlikle giivenivorum

Kutunun agirligi 100 kiloysa

Puan(0-10):

1. | Daha 6nce ayn: 15e yarayan bir alett kullanmadiysam Puan(0-10):
2. | Daha énce karsilagmadifim bir aletse Puan(0-10): ____
3. | Duger aletlerden ahstgim kullamm sekhimi uygulayamiyorsam Puan(0-10)-
4. | Severek aldigim bir alet degilse Puan(0-10):
5. | Kullanmaktan siduliyorsam Puan(0-10):
6. | Fazla ihtiyag duymadigim bir aletse Puan(0-10):
7. | Cok kullamlan 6zelliklerini bulmak kolay degilse Puan(0-10):
8 | Mantik yuniterek ¢ozebilecegim bir alet degilse Puan(0-10): ____
9. | Temel ézelliklerin nasil kullamlacags acik degilse Puan(0-10):
10. | Tuslar birden fazla ise yanyorsa Puan(0-10):____
11. | Mentsii gok kansiksa Puan(0-10):
12. | Alet karmasiksa Puan(0-10):
13. | Satica nasil kullanacagum gostermezse Puan(0-10):
14. | Bilen kisilere sorma sansim yoksa Puan(0-10):
15. | Kullanum gosterecek b yoksa Puan(0-10):
16. | Kilavuz anlasilamiyorsa Puan(0-10):
17 | Kullamm kilavuzunda ginliik dilde kullamlmayan sézciikler bulunuyorsa | py, n(0-10:___
18. | Teknik servisten telefonla yardim almak mimiiin degilse Puan(0-10):____
19. | Yaptklanmin dogru mu yanks mu oldugunu anlamakta zorlamyorsam Puan(0-10): ____
20. | Alet yaptiklarims iptal etme sans: vermiyorsa Puan(0-10):
21. | Ciddi sonuglara yol acabilecek hata yapma ihtimali varsa Puan(0-10)

N
b

Cabsmaya katildigimz icin cok tesekkiir ederiz...

386




CURRICULUM VITAE

PERSONAL INFORMATION

Surname, Name: Berkman, Ali Emre
Nationality: Turkish (TC)

Date and Place of Birth: December 15, 1976, Ankara
Marital Status: Married

Phone: +90 312 444 62 66

Fax: +9031221018 72
Email: ali.berkman@gmail.com
EDUCATION

Degree Institution

MS METU Industrial Design

BS METU Industrial Design

High School Kolej Ayseabla

WORK EXPERIENCE
Year Place

2008 - Present UTRLAB User Testing and Research
2002 - 2008 METU/BiltirUTEST

1999-2006  METU Department of Industrial Design
1996 - 1997  METU Department of Industrial Design
1996 July Alti Tasarim

1995 July Aselsan

387

Year of Graduation

2002
1998
1994

Enroliment

Director of User Research
Usability Expert

Research Assistant
Student Assistantship
Intern Design Student
Intern Design Student



FOREIGN LANGUAGES

Advanced English

PUBLICATIONS

1. Tamer, A., Karapars, Z. Akar, E., Berkman A.E., Sel Kaygin, S. (2010). "User research for
the challenges of convergence on designing next generation TVs". In: NMIC 2010 - 2nd
International Conference on New Media and Interactivity, April 28-30, Istanbul, Turkey.

2. Berkman, A.E. (2009) General Interaction Expertise and General Interaction Self-
Efficacy: A Multi-view Approach to Sampling in Usability Testing of Consumer Products,
Human Computer Interaction (loannis Pavlidis Editor), IN-Tech: Vienna.

3. Vermeeren, A.P.0.S., Attema, J., Akar, E., Ridder, H., Van Doorn, A. K., Erbug, C.,
Berkman, A. E., Maguire, M. (2008). Usability Problem Reports for Comparative Studies:
Consistency and Inspectability, Human Computer Interaction, 23 (4), pp. 329-380.

4. Berkman, A. E. (2003). Existing and potential accessibility of private bathroom spaces
in Turkey. Proceedings of the international conference: CIB W062 2003 water drainage
and supply systems.

5. Berkman, A. E. & Erbug, C. (2005). Accommodating individual differences in usability
studies on consumer products. Proceedings of the 11" conference on human computer
interaction, Volume 3.

6. Erbug, C., Vermeeren, A.P.0O.S., Berkman, A. E., Akar, E., McDonagh, D. (2005).
Usability testing: a collaborative approach. Proceedings of the 11" conference on human
computer interaction, Volume 3.

7. Berkman, A.E., (2007). General Interaction Expertise: An Approach for Sampling in
Usability Testing of Consumer Products). Jacko (Ed.): Human Computer Interaction,
Volume |, HCII 2007 pp. 397-406, Springer: Berlin.

388



