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Abstract. Currently, there is no standard instrument for measurireg agdoption of mobile services. Based on the mobile
service acceptance model, this paper reports on the dewelgpof a survey instrument designed to measure user pieneept
on mobile services acceptance. A survey instrument waslame by using some existing scales from prior instruments
and by creating additional items which might appear to fitdbestruct definitions. In addition, a pilot study was cortddc

by distributing the survey to 25 users of a mobile servicéedaMobile Student Information Systems. As a result, a surve
instrument containing 22 items were retained. Furtherpibeeresults showed that the reliabilities of all the scaleéke survey
instrument were above the target acceptance level.
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1. Introduction

Along with the popularity of mobile devices and successuhmercialization of mobile communica-
tions network, mobile commerce has become more and moralpray Mobile commerce [52] refers to
the new types of e-commerce technologies, conducted throwapile devices using wireless telecom-
munications networks and other wired e-commerce techiedogDue to its inherent characteristics
such as ubiquity, personalization, flexibility, and disggation, mobile commerce promises business un-
precedented market potential, enhanced productivity hégtd profitability. Hence, network designers,
service providers, vendors and application developers caugiously take the needs and considerations
of various users into account to provide better servicesadnact them to mobile commerce [47].

Mobile commerce involves mobile services, mobile techg@s, and business models. With the
evolution of mobile technologies and the appearance of neavative business models, we are seeing
the growth of mobile services in people’s everyday life [Flobile services provide an entirely new
way for services providers to better serve their users tiit@uvariety of mobile devices over a wireless
network in a wireless environment. Mobile services willlelgausers to make purchases, request services,
as well as access news and information using mobile dev@@se key features of mobile services are:
mobility, reachability, localization, personalizatidt],54].
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Customer attitudes and intentions to adopt new mobile sesvare crucial when introducing new
mobile services. In most cases, the successful diffusiareaf mobile services is partially determined
by whether potential users are willing to adopt the servicésday, mobile services are more and
more popular all over the world. However, only a few new melservices have been accepted by
most consumers. Therefore, it is critical to develop arrimsent to study the adoption of new mobile
services. The benefits are twofold: vendors can better statet the needs of potential consumers,
while developers can apply feedback from the developedimsnt into their design and implementation
process to create a better mobile service.

Significant progress has been made over the last decadelairexg and predicting user acceptance
of information technology (e.g., Web-based applicatid@8]. However, there are only a few studies
that address the acceptance of mobile services. Furthermbile there has been a great deal of research
on mobile services development (e.g., [11,26,50]) and laalnd wireless networks (e.g. [17,68]), there
has not been too much research concerning the potentiakr$ashich would affect user adoption of
mobile services. Only a small number of these studies foauthe development of an instrument to
measure the adoption of mobile services. Most of the stdd@ss on reusing some measurement items
from previous research to measure user behaviour or intetdiuse.

The main objective of this work is to develop a survey insteminto measure the adoption and
acceptance of mobile services. Based on prior analysiscbhtdogy assimilation and acceptance of
mobile services using existing technology acceptancayhaaesearch model, which is called mobile
service acceptance model in [22], was created to investit acceptance of mobile services. The
research model includes some antecedents that many stlidiiest address. We suggested some new
constructs, such as context, trust, personal charaatsrastd initiatives in addition to more traditional
constructs (perceived usefulness, perceived ease ofntsation to use) taken from the Technology
Acceptance Model (TAM). To operationalize the research ehaglrvey items have been developed to
measure each of the constructs.

This paper is organized as follows. In Section 2, we giveeflonerview of related work. The research
model is presented in Section 3. Section 4 describes how walafeed and refined the instrument to
measure the research model. A discussion is made in Sectiddebtion 6 addresses the practical
implications and limitations. Section 7 concludes thigsrsh work and points out some directions for
future research.

2. Literature review

Mobile business, which can be called the next generationtafsiness, is more and more common
in today’s society. Mobile services will change the way dedjve, play, as well as how businesses
conducttransactions. The trend of mobile business wilbbatd increased real-time interaction between
companies and their customers, employees and supplidesNbile business can also be interpreted
as the utilization of mobile technologies to improve or extexisting business processes.

Today, more and more mobile services are available on mbbdimess market. However, the adoption
of mobile services has been slower than expected [8]. Whiteestechnical constraints, such as screen
size and unstable network connection, pose certain clygefor the user to adopt mobile services, we
believe that there are other issues that can explain why sooféle services have not performed as
expected. Thus, we proposed a mobile service acceptanag mdad2], which is presented in the next
section.
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Mobile services adoption is a relatively new field of resbardVhen introducing new information
technology, it is critical to study the factors that influengser intention to adopt the new services.
Developers and vendors can apply this knowledge througheutesign and implementation process to
create a better service. Various technology acceptancelsiadd theories have been suggested to assist
developers in the evaluation of new software applicatidmshis section, we review some of the major
acceptance models.

Several models have been developed to test user attitudantemdion to adopt new technologies.
These models include the Technology Acceptance Model (TH¥)14], Theory of Planned Behavior
(TPB) [1], Innovation Diffusion Theory (IDT) [49], Unifiedfieory of Acceptance and Use of Technology
(UTAUT) [62].

Among the different models that have been proposed, TAMc¢lvis the extension of the Theory of
Reasoned Action (TRA) [19], appears to be one of the mostlwidecepted. TAM has been tested
in some domains of e-business and proved to be quite reliakesdict user acceptance of some new
information technologies, such as intranet [25], World @itfeb [37], electronic commence [46], and
online shopping [23]. There are two primary factors in TAMrpeived usefulness (PU) and perceived
ease of use (PEOU), that are of particular importance tormhéte user intention of adopting a new
technology or information system. PU is defined as the deggre¢hich a person believes that using
a particular system would enhance his or her job performfitile PEOU is defined as the extent to
which a person believes that using a particular system wioellidee from effort [14].

Ajzen proposed the Theory of Planned Behavior (TPB) [1] Wwhielps us to understand how we can
change the behavior of people. The TPB is a theory which predeliberate behavior, because behavior
can be planned. According to TPB, human action is guided teetkinds of considerations: behavioral
beliefs, normative beliefs, and control beliefs. And anividlal's behavior can be explained by his or
her behavior intention, which is jointly influenced by attle, subjective norms, and perceived behavior
control. Attitude refers to an individual’s positive or raiye evaluation of the performance effect of a
particular behavior. Subjective norms refer to an indiaiduperceptions of other people’s opinions on
whether or not he or she should perform a particular behaRerceived behavioral control refers to an
individual’s perception of the presence or absence of thaiséte resources or opportunities necessary
for performing a behavior [3].

Innovation Diffusion Theory (IDT) is a well-known theory gqwosed by Rogers [49]. In recent
decades, IDT has been widely used by IS researchers [28]. inEllides five significant innovation
characteristics: relative advantage, compatibility, ptaity, trialability, and observability. These
characteristics are used to explain the user adoption aridioie making process. They are also used
to predict the implementation of new technological innawat and clarify how these variables interact
with one another. Innovation diffusion is the process inahihin innovation is communicated through
certain channels, over time, among members of a socialraysiéhe theory explains the process of
the innovation decision process, the determinants of tleeafaadoption, and the various categories of
adopters. The theory aims at predicting the likelihood dredrate of an innovation being adopted by
different categories of adopters.

Unified Theory of Acceptance and Use of Technology (UTAUT)][@ims to explain intention to use
an IS and subsequent usage behavior. The theory holds tli&pconstructs (performance expectancy,
effort expectancy, social influence, and facilitating citinds) are direct determinants of usage intention
and behavior. Gender, age, experience, and voluntarifasseare posited to mediate the impact of
the four key constructs on usage intention and behavior. thbery was developed through a review
and consolidation of the constructs of eight models thdiezaresearch had employed to explain IS
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usage behavior (theory of reasoned action, technologyptancee model, motivational model, theory
of planned behavior, combined theory of planned behaeichfiology acceptance model, model of PC
utilization, innovation diffusion theory, and social cdtiye theory). Subsequent validation of UTAUT
in a longitudinal study found it to account for 70% of the @ate in usage intention.

Although the TAM was original proposed for information tectogy, it is also useful in explaining
the adoption of other technologies. However, a single madeld not cover all construct which
would potentially affect users’ intention to use of varioesw services or technologies, particularly in
the mobile business environment. Many adoption models (&§1), which are used to assess user
adoption and acceptance of new information technologyidamn technology aspects. We believe
that a more thorough understanding of mobile services &mlopeeds to take some additional factors
into account. Many researchers have suggested that TAMsnieele given additional variables to
provide a stronger model [39]. Some researchers have nod¢dhte major constructs of TAM cannot
fully reflect the specific influences of technological andgesaontext factors that may alter users’
acceptance [42]. Davis himself also argued that futurentelclyy acceptance research needs to address
how other constructs in various situations or settingscafisefulness, ease of use, and user intention to
use [14]. Therefore, PU and PEOU may not fully explain pespigention to adopt mobile services.
As a consequence, TAM has limitations when investigatingr asloption of mobile services, which
is also confirmed by prior research [65]. TPB includes somestracts which do not appear in TAM
(e.g., perceived behavioral control). However, TPB is macific to Information Systems (IS) usage.
Previous research [58] also points out the similarity betwthe constructs of TAM and constructs of
IDT. The relative advantage and complexity constructs ifi in be considered as perceived usefulness
and perceived ease of use in TAM respectively. But not musbaech has been done on applying IDT
to the domain of mobile services. In addition, although UTALLhifies more factors and consolidates
the functions of the technology acceptance model with thesitacts of eight prominent models in IS
adoption research, it increases the complexity of its stne¢ which makes it a little bit complicated to
use.

While acceptance and adoption of IT services has been o @host prevailing IS research topics
(e.g., [15,58,61]), the pervasiveness of mobile busireses new questions in exploring the adoption of
mobiles services, such as what are the key factors detergiiné adoption of mobile services, and how
context factors affect user adoption of mobile servicesaddition, to measure and improve the quality
of a mobile service, it is necessary to understand what mestoreally want from and expect of mobile
service [34,44,51]. Because of these factors, some rédseawdels and conceptual frameworks were
proposed to explore the issues of mobile service adoptiof6d], the authors presented an extended
technology acceptance model that integrates the comiitstilbom IDT, perceived risk and cost into
TAM to investigate what determines user mobile commerceptence. They also found that the most
important determinant for behavioral intention to use impatibility. In [9], by expanding TAM and
IDT, they presented a research model that examined theréastdch determine consumer acceptance
of mobile payment. Significant support for the model was tbumthe data collected from a survey of
299 potential mobile payment users. In [38], they proposedextual perceived usefulness as a new
construct to enhance the understanding of an individuatibila commence acceptance behavior. It
also found that perceived playfulness has a significantedffe behavior intentions, which means that
the intrinsic motivational factors are important in buildibehavioral intention to use mobile services.
To our best knowledge, although adoption of mobile servimssdrawn increasing attention from both
academia and practitioners, we have not found any studieswaine completely focused on a thorough
examination of an instrument to measure the adoption of imgbrvices. The findings above motivated
this research work.
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Table 1
Definition of each Construct in the Research Model
Construct Definition Reference
Context Any information that can be used to [16]

characterize the situation of entities (i.e.,
a person, place, or object) that are con-
sidered relevant to the interaction be-
tween a user and an application, in-
cluding the user and the application

themselves.
Personal The user's willingness to experiment [22]
Initiatives and ~ with new services.
Characteristics
Trust The user’s beliefs or faith in the degree [22]

to which a specific service can be re-
garded to have no security and privacy

threats.
Perceived Ease The extent to which a person believes [14]
of Use that using a particular system would be

free from effort.
Perceived The degree to which a person believes [14]
Usefulness that using a particular system would en-

hance his or her task.
IntentiontoUse  The user’s likelihood to engage mobilg14] [19]
services

3. Mobile services acceptance model

The mobile services acceptance model [22], as it is showiginlkis an extension of the technology
acceptance model (TAM). In addition to perceived ease ofamkperceived usefulness, the mobile
services acceptance model includes trust, context, arsdpalrinitiatives and characteristics factors to
study user adoption of mobile services. Table 1 summarimedefinition of the variables in the mobile
services acceptance model.

Since some new constructs were added into the original TAMeha brief description of those
constructs is provided here. Context provides an undetstgrof the way and circumstances for
performing an activity [6]. Mobile services are often depEd to provide an alternative channel for
accessing services, not to replace the existing channseipletely. The use of mobile services is able
to provide time and place independent service access, vidioborporated in the context construct in
our research model. When a service needs to be accessedimtehedegardless of time and place
restrictions, the usefulness of the mobile service is peedeas the highest, so that it would implicitly
influence user intention to use the service. Because a wsgrterns and needs vary with the context in
which he/she uses a service, the services that can meethgnseds in a specific context will provide
the best value to the user [18]. Therefore, it is believed tisar's perception of the ease of use and
usefulness of mobile services may vary in different corstext

Users willingness and needs play important roles in the taalopf mobile services. The organization
may encourage their employees to use new information téohnby offering rewards. On the contrary,
mobile services are mainly designed for individual usefsy wmay have different expectations and needs
in accordance with their preferences. Because differarsumight perceive a mobile service in different
ways, their eventual intention to use a mobile service miiffer. Moreover, most mobile services are
technology based applications, which demand a certaih ddwamowledge and skills from the users. It
may be difficult for people without any technology backgrdowo comfortably adopt them. Therefore,
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Fig. 1. The Research Model.

we believe that personal initiatives and characteristisetsignificant influence on the user’s adoption
of mobile services.

A user’s beliefs or faith in mobile services is also impottahen a new mobile service is introduced
to him/her. For mobile service providers, cultivating comer trust is a time-consuming process. Trust
is hard to gain, but it is easy to lose. Many factors may infb@eoustomer trust on the process of
adoption of mobile services. User perception of security@ivacy, and integrity of the application are
important antecedents of trust on mobile services. Cotpdmanding and reputation may also be used
to engender trust in the intention to use mobile services.

4. Scale development

In this section, the development process of measuremens iter all the constructs was described.
Creation of appropriate survey items stem from previowsdiure. Some of our survey items can
be selected from the existing scales from prior studies.thearsome items may be developed from
discussions on the relevant topics from different piecdaerhture [40].

Prior to developing measurement instruments for the rekaandel, the literature was searched for
scales that were already developed. After a check on thérexigalidated instruments, we found that
very few studies had explicitly measured the following hoenstructs in the research model: context,
trust, and personal initiatives and characteristics. @tloee, new scales had to be developed for these
constructs.

The development of the instrument was carried out in threpsst The first step was item creation,
which was to create pools of items for each construct by ifj@mg items from the existing scales, and
to create additional items that might fit each constructfiniteon. The second step was item refinement.
Pilot testing with academic staff as well as students magpim information systems were carried out.
As a result of the pilot testing, items with inappropriaterding and ambiguous meanings were refined.
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In the third step, instrument testing was carried out. Tis¢rilment was distributed to a small sample
of respondents. Scale reliability was analyzed from thés. tfhe analysis of the testing results also
provided some insights for further refinement and elimoratf items.

4.1. Item creation

To develop the initial candidate items for all the scalek@yiroposed research model, some of the items
were adopted from prior studies and modified to fit the dom&imabile services. Previous research
works were reviewed to ensure that a comprehensive list @fsores were included. In some cases,
some new items were developed as none could be found inrexlggrature, but these new items were
also based on conceptualizations and theories in existargture. In our study, new candidate items
were developed for the following constructs: Trust, Cohtard Personal Initiatives and Characteristics.

Measures of perceived usefulness, perceived ease of ubmtantion to use were adopted from [14,
15]. Specifically, we selected 6 validated items from priesgarch to measure perceived usefulness
and perceived ease of use respectively, and 2 validated itemmeasure intention to use. In addition
to changes in wording in reference to ‘performing a tasktead of ‘performing a job’ to be more
generally applicable, some minor words changes were maelaborate and interpret the statement in
the measurement items so that they better fit our mobile @apxperiment. For perceived usefulness,
items fell into three main categories. The first one is relatework or task effectiveness, the second is
productivity, the third is related to the importance of tlggatem or service to the user. For the construct
perceived ease of use, we followed three main dimensiongsigdl effort, mental effort, and easy to
learn, which are consistent with three main clusters ifiedtin a prior study [14].

The trust construct concerns user’s faith in the degree ticlwa specific service can be regarded
to have no security and privacy threats. Many factors mayénite people’s trust in mobile services,
such as the ability to control privacy settings and persprefierences. In addition, a reputable mobile
service provider might also help to engender trust. Viljaf3] defines an ontology of trust. The author
created a taxonomy of existing trust models. Thirteen vdfgrént computational trust models were
analyzed on what information consumers require for thennust ta product. For example, the trustor
can trust the identity of the trustee, its actions, the essnvalue of the planned transaction, and the
capability of the trustee in performing the specific task[38], the authors portrayed a framework to
study means of initiating and sustaining customer trustatite commerce. They found that building
customer trust in mobile commerce is challenging. Thus,al$o important to cultivate online trust [20]
in terms of reliable performance of mobile services and tiemawledged reputation of mobile service
vendors, especially in the early stages. Our measuremehearonstruct trust took into consideration
trust related factors like security, privacy, belief, whiaould affect the adoption of mobile services.
In addition, this measure also incorporated the elemergmitation of service provider which is able
to cultivate customer’s trust on mobile services. The meastas task focused. This task focused
measuring approach is similar to one taken by [10] in meagutomputer self-efficacy. The focus
for proposing the measurement items in this work was on taitst respect to using mobile services
in general. Our suggestions on the trust measurement itesrdyriollowed on the following three
dimensions: a) User’s trust in the system or service, b) 'Blserst in the system or service provider
(e.g., system provider, software developer), and c) Useiss in his/her own capability to use the system
or service. Specifically, we suggested 6 initial items to sneathe trust construct (see Appendix 1).

The personal initiatives and characteristics of a user @auldfined as that user’s willingness to
experiment with new services. Some people are more reeeftinew technology and innovations
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than others. This has already been explained by the inmovdiffusion theory (IDT). We believe that
technology diffuses because of cumulative decisions biyiithaials to adopt it. The perception of the
technology is one of the keys to how rapidly people adopt emngsv technology. Personal characteristics
include the following elements: age, gender, educatiooykedge and skills, culture, preferences, etc.
A review of the literature was undertaken to identify anystinig measures on the construct personal
initiatives and characteristics. For example, [30] praggbgems to measure the intrinsic motivation
to use a computer [59] proposed a model on computing uiibzatsing [60]'s work as a frame of
reference. We also include the element of financial incestjs5], which can be seen as an underlying
factor that would impact the adoption of mobile services.r uggestions on measurement items for
the construct personal initiatives and characteristicsipn#ollowed two dimensions: a) Perception on
using the system or service, b) Motivation to use the systeservice. Based on the literature review
and our understanding of this construct, a 7-item measupersbnal initiatives and characteristics was
developed. Some of the items were taken or adopted from gtimlies, while the other items were
developed specifically for this work.

Context has played an important role in the adoption of necdelrvices. Some context factors would
influence the usage of mobile services. Based on the corgexder can decide whether the mobile
services are useful or easy to use. For example, if people h@waccess to a desktop computer, they
will perceive accessing information systems via mobileickv as useful. Prior research [2] found that
there were significant differences between experiencerd asal inexperienced users in the influence
of intention to use. In [57], the authors also indicated that experienced users, there was a stronger
intention to use the technology/service. In this work, wgareed context as a composite construct, which
primarily includes factors such as social environmentt paperience, and location. The measurement
items for the construct context used in the work were geadrai the basis of the definition of context
and past literature [16,29,59,67]. We did not find any pasttinrment for context which was appropriate
for this study. But we did get some ideas about developingritsgument from prior studies. Seven
items were therefore proposed for our purpose. Our suggestin measurement items of the context
construct focused on the following two dimensions as disedsn [21]: a) people-centered context,
b) place-centered context. People-centered context ynggfdrs to past experiences that people have,
such as other people’s attitude and perception of the syddace-centered context refers to a specific
location, what kinds of resources the place has, what kirthefonment people are in, etc. The measure
for context was also task focused. The respondents werd &skedicate their perceptions of using the
system to perform a task in different scenarios.

4.2. Item refinement

The initial set of items, generated from extensive revigyahliterature and observation of the various
aspects of the constructs in the research model, contaiteu$for perceived usefulness, perceived ease
of use, trust and context; 7 items for personal initiatived eharacteristics; and 2 items for intention
to use. The goals of this step were: a) to increase the camnstalidity of the various scales being
developed, and b) to identify any particular items which stay have been ambiguous or redundant.
In order to achieve these two goals, these initial items vpeesented to two academic researchers
in the field of information systems and one graduate studexjoning in information systems. First,
both the research model and the purpose of the instrumemtlwigfly introduced to them. They were
also allowed to ask as many questions as necessary to ehatitbdy understood the constructs in the
research model. Then, they were asked to screen the itertteok® that did not fit the definition of the
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constructs we provided. This approach is similar to then@pke used in the scale developmentin prior
studies [14,43]. The two academic researchers and thergtuaee also asked to rank how well the
items fit the construct definition that we provided.

Further, after the two researchers and the student hadwedide instrument, a meeting was scheduled
with one of the academic researchers to discuss the furdwel@pment of measurement items. During
this meeting, the items for all constructs in the researctiehwere evaluated again to eliminate redundant
or ambiguous constructs (i.e., those that might refer toentlean one construct). The following item
from the personal initiatives and characteristics coms$isian example of potentially ambiguous items:

“l would like to use the system if its price were lower.”

The following items from the perceived usefulness constane examples of potentially redundant
items.

“Using the system would increase my productivity.”
“Using the system would enhance my effectiveness.”

In addition, the convergent and discriminant validity i®Hrer way to verify construct validity. If the
placement of the measurement items into the constructaa¢sgsupplied by the subject was consistent
with initial placement of the items, then it was consideredlemonstrate convergent validity of the
construct, and discriminant validity with the other consts. During the discussion, the academic staff
indicated that most of the proposed items were placed ini¢iit construct category and matched the
scale’s intent. This demonstrated the convergent andidisant validity of the constructs. Based on
their remarks from both item screenings and subsequenistgms, 5 items were removed, 10 items
were reworded, and 5 items were added.

After the described refinement above, a mobile servicegpa@oee survey instrument was generated.
The survey instrument included 5 items for perceived ugefd and perceived ease of use, 7 items
for trust, context, and personal initiatives and charasties, and 2 items for intention to use (see
Appendix 1).

A typical approach in previous survey instruments [62] &ghtb be a statement that the respondent
was asked to indicate a degree of agreement. In our piloy sembrted in the next section, the seven-
point Likert scales approach, with 1 being the negative dridescale (strongly disagree) and 7 being
the positive end of the scale (strongly agree), was retainakamine respondents’ responses in the
guestionnaire.

4.3. Instrument testing

In the third step of the instrument development procesdpa study was conducted to further assess
the validity of measurement items in the survey (see Appebdi The reliabilities scales in the survey
instrument were examined in a mobile information systemicivis called Mobile Student Information
Systems (MSIS) [5]. A number of student participants weteddo try out the mobile service in a
realistic university campus environment.

The main purpose of the MSIS is to offer a number of mobileises/that can assist students in their
daily activities in a university campus environment. Theteyn makes use of contextual information
such as location, time, and personal preferences to priwideser with relevant and timely information.
MSIS consists of three parts: a lightweight client applaafor deployment on mobile devices, a Web-
based portal for system configuration, and a backend setviehvprovides database storage, business
logic, and a number of public web services.

Three basic functions offered by the system are listed kelow
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ﬁnnoﬁncements My Schedule  Location Search

Exit 3 Menu Return ] Menu

(a) Main menu (b) Location finder

Fig. 2. Screenshots of the Mobile Student Information SystéMSIS).

— Location Finder: Allow users to search for different typdasfations on campus, e.g. lecture rooms,
computer labs, dining halls, etc. It provides a short desion of the location with an option to show
the position of the location on a map.

— Lecture Planner: Allow users to view current lectures foiveg day or week.

— Announcement: News, notifications, and other informatelawant to the user are published on an
announcements board. The list supports sorting accordidgferent “flags,” such as importance
or category.

Figure 2 shows screenshots of the MSIS main menu and thedodatder service as they appear on
a Windows Mobile 6 Professional emulator. This is quite Emio how it appeared on the actual test
devices.

A group of 25 university students were invited to particeat this study. The pilot group consisted
of students from various study programs, including stuslevith both technical and non-technical
background. Fifteen of the participants were students rimgjon computer science, whereas the other
10 patrticipants were students with non-computer scienckdraund. Most of the survey participants
had at least one mobile device and had some previous expeneith mobile services. Students at
all levels participated, ranging from first-year undergraig: students to senior graduate students. This
diversity among the pilot subjects is expected to produceernalanced view.

A paper-based survey (see Appendix 1) was distributed teah®ple. Prior to completing the survey,
all pilot subjects were provided with an information sheesdribing the Mobile Student Information
Systems (MSIS) and a mobile device with MSIS installed. Mg, all participants got some basic
introduction to the mobile service. After using MSIS in twaesific realistic scenarios in the university
campus environment for around 45 minutes, the survey washdited to all participants. The first
scenario refers to the location finder and map servicesmitainpus, whereas the second scenario refers
to the course schedule service. Respondents were alsoigdiathat the data being collected was part
of aresearch study. After filling out the survey, the pildbjgats returned the completed survey to us. A
total of 25 completed responses were included in the dalgsisa
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The first aim of this test was to access how well the varioutesda Appendix 1 can demonstrate
appropriate levels of reliabilities. The correlation afits within each scale was used to determine how
well the items fit the scales. Items with low item-to-item redation were identified for elimination.
The second aim was to further improve the reliability of ticalss. We felt that 33 items might be
too lengthy for the respondent to answer — a few participgngsir pilot study indicated such. On the
other hand, we created a relatively large number of measneibems in the first two steps because we
wanted to have the opportunity to develop an enhanced mezasut model with higher reliability and
validity through this pilot study in the third step. Therefpin order to keep the length of the survey
instrument for future studies reasonable, we hoped to eéiteisome items from the measurement items
while retaining desired reliabilities and adequately esginting the domain coverage of the scales. For
scales with more than four measurement items, the targebeuai measurement items was set to four.
Cronbach’s ALPHA coefficient[12] was selected to accessrternal Consistency Reliability (ICR) of
each construct as it is fairly standard in most discussiénsliability and has been used successfully in
other instruments development studies [30] in the field fifrimation systems. According to previous
research [48], a reliability coefficient of 0.6 is marked deveest acceptable limit for Cronbach’s Alpha
for exploratory research. Nunnaly [45] indicated 0.7 to baeceptable reliability coefficient, but lower
thresholds are sometimes used in the literature. Kline {88pmmended the minimum requirement
for internal consistency as 0.7. In this study, the targe¢llef minimum reliability coefficient for
Cronbach’s Alpha was setto 0.7.

Generally, there are two ways to assess the reliabilitym$tales. The firstis to use reliability analysis
and reliability statistics. The other technique is factoalgsis [32] with the use of principal components
analysis to measure the reliability of the scales. Factalysis usually requests a relatively large sample
size. However, in this study, the sample size was smal] 8. Therefore, we decided to use reliability
analysis and reliability statistics to test the reliakilif the scales. Reliability analysis mainly contains
analysis of item-to-item correlation, and item-to-scalerelation. The guidelines below were followed
to eliminate some items from the instrument. First, itenth\aw item-to-item correlation were seen as
the candidates for item elimination. Then, in order to eagbat domain coverage of the scales would
not suffer, a check was made before any item was eliminated r&ésult of these two kinds of analysis,
some items were deleted from the scales. In this pilot sthéycollected data was analyzed using SPSS
Version 17.

Looking at the construct trust, item TU1, TU3, TU4, and TUSev@p-ranked four items on the basis
of the analysis of computed item-to-item correlations irpApdix 2. Referring to the domain coverage
of the construct trust, we found that this item set only ceddwo of three dimensions of proposed trust
domain, including two items (TU3, TU5) on user trust in theteyn or service, two items (TU1, TU4)
on user trust in his/her own capability to use the systemmic® In order to improve the representative
coverage of the construct domain, the remaining three iteere reanalyzed. The only item in this
scale concerned with the domain of system or service prowsdéem TU2. Therefore, we rechecked
the respondent answers to item TU2. Only one of the respasfldhthat the reputation of the software
provider would be a deciding factor for their intention teube system. Generally, the respondents
were less concerned about the provider of the system. Gamrsidmost of students likely trust the
university as a reputable organization to provide a sysemice like MSIS, the responses to this item
were understandable. Some students also indicated thawire more likely to pay attention to the
reputation of service providers when they were choosingribbile services in more privacy-sensitive
or financial-sensitive settings. In addition, by replacorg of the top-ranked four items (item TU4),
which had a relatively low item-to-item correlation, witiem TU 2, we found that the reliability score
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of the trust scale dropped slightly compared to the origgedl The reliability score for the trust scale
decreased possibly because of the non-significance offlnéation of service providers in the university
test setting. As a result, for this kind of mobile services, decided not to improve the representative
coverage of the trust domain at the expense of the decreaakdrsliability. Therefore, the resulting
four-item trust scale is TU1, TU3, TU4, and TU5. We will ratuo the issue of choosing appropriate
set of items for mobile services in various settings in the section.

In order to select four items to be used for personal initéetiand characteristics scale, an item-to-item
correlation analysis on this scale was performed. Iltem PRI23, PIC4, PIC6 were the top-ranked four
items. After a check was made to ensure the domain coveratigsadcale, we found that this scale
domain was well represented by these four items, includi@@Rnd PIC6 with the perception on using
the system or service, PIC3 and PIC4 with the motivation totbe system or service. With regards to
the eliminated item PIC 1, it was interesting to note thatgbe@ general hesitated to admit their own
faults, e.g., they wanted to be known to be capable of usimgybtem. None of the participants faced any
problems which caused them not to be able to use the systeismoliftome can be partially attributed
to the participant’s personal skills and background. Theyenall university students and with certain
levels of computer literacy. Another finding with item PIC8rth noting was that those participants who
were most eager to use the system early on were technicdlldsgersons, primarily senior students.
In other words, it means people with a technical backgrouadyanerally more open-minded towards
innovative technology.

For the context scale, the top-ranked four items on itenteto- correlation analysis are: CT1, CT4,
CT6, and CT7. These items include two (CT1, CT7) from the @leentered context, and two (CT4,
CT6) from the people-centered context, which are good sgmiatives of the context scale. Therefore,
it was unnecessary to make a further check on eliminatedsiterensure the domain coverage of the
scale. According to our statistic results, the least imgotritem in the context scale was item CT2. This
finding showed that people were generally not affected bgrstidecisions to use a mobile service or
not, provided that the service has a value for them.

For the perceived usefulness scale, item PU3 was propoderidiiminated due to its lowest rank on
the item-to-item correlation analysis. In addition, elyaiion of the item PU3 did not affect the domain
coverage of this scale. Thus, the resulting four-item peeckeusefulness scale is: PU1, PU2, PU4, and
PUS.

For the perceived ease of use, according to the analysismitd-item correlation, the lowest ranked
item is item PEOU1. But the domain coverage of this scale Wée decreased by eliminating item
PEOUL. In order to ensure the representative coverage aictile, item PEOU3, which is the second
lowest weighed in accordance with the statistic analys#s @liminated, instead of item PEOUL.

Looking at the scale intention to use, since the humber ofrteasurement items is less than four,
no item was further eliminated. In summary, several itemeevagopped and the length of the survey
reduced from 33 items to 22 items (as shown in Appendix 1 vsthrésks).

Further, reliability statistics on Cronbach’s Alpha cogfint were conducted on the survey items
used to measure each scale. As shown in Table 2, the rdldbitif all the seven scales after the item
eliminations were above the 0.70 level, which meet the tamg@bility score of 0.70 for this study.
These results also indicate that the item eliminations ecsttales following the pilot test succeeded in
raising the reliabilities of six of the seven scales. Altgbuhe reliabilities of the scale perceived ease of
use decreased from 0.829 to 0.811, it is still above the @®él,lwhich demonstrates high reliability of
the scale.
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Table 2
Reliability Analysis of Constructs
Constructs/ Original Refined questionnaire
scales guestionnaire after the item

eliminations following
the pilot test

Number Cronbach’s Number Cronbach’s
of Items Alpha of Items Alpha
Perceived 5 0.829 4 0.835
Usefulness
Perceived Ease 5 0.829 4 0.811
of Use
Trust 7 0.689 4 0.743
Personal 7 0.628 4 0.769
Initiatives and
Characteristics
Context 7 0.622 4 0.706
Intention to Use 2 0.906 2 0.906

5. Discussion

The research objective of this study was to develop a measuneinstrument for our research model,
which is an extended version of TAM, in order to assess custgrarception of mobile services. The
relevance of the additional constructs to TAM in our reskanodel, such as trust and context, has been
argued and studied by researchers and practitioners irefdeofimobile service adoptions. However, to
our best knowledge, few studies have addressed the issaegalbpping new measurement items for those
new constructs. Therefore, a systematic and thoroughuimsint development process was performed
in this research work.

The survey instrument was examined in a mobile service dy idergraduate and graduate students
in a real world environment. The university campus contead gelected for the following reasons. First,
it is easier to solicit users to take part in this experimgntaking the advantage of the existing well-
configured wireless network infrastructure at the univgrsampus. Second, most previous research
work on examinations of user intention to adopt mobile sawiwas based on 3G mobile value-added
services. For example, [41] examined factors influenciegidage of 3G mobile services in Taiwan, [36]
investigated consumer intention to adopt 3G mobile valukeddervices. What is new in this research
is that the users can use the mobile service over either a 8@rnkeor a Wi-Fi network. As a result,
it provides an alternative for users to choose a wirelegstet access method that will best meet their
access needs and working styles. Further, several deuglopuntries still have not awarded 3G licenses
and customers are waiting for 3G services. However, it isipies for them to access mobile services
via Wi-Fi networks. Third, this mobile service itself can keause of contextual information such as
location, time, and personal preferences to provide thewitle relevant and timely information, which
is more or less similar to some mobile services in the comialerarket. Therefore, this mobile service
is a good case for instrument testing and identifying reteimplications for practitioners.

Concerning the research methodology for instrument devedmt, the entire research process was
carried out in several phases according to previous rdseaik. In [56], validation of an instrument
to measure computer abuse was conducted in four phasese-8gbr b) technical validation, c) pilot
test, and d) full scale victimization survey. In [31], thesirument for measuring information quality of
personal Web portfolios based on the information qualigyrfework were carried out into two major
phases: a) instrument refinement (including first analypigify the measures and second analysis:
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Table 3
Summary of the entire research process
Phase Technique used Content  Construct  Reliability
validity  validity

Phase One: a. Reviewing X
Item Creation  Previous Research

work
Phase Two: a. Discussion & X X
Scale Interview
Refinement b. Convergent and

Discriminant X

validity
Phase Three:  a. Item-to-item X
Instrument correlation
Testing b. Cronbach’s Alpha X

refine the measurement model), and b) instrument validatinf43], development of the instrument
was carried out in three stages. The first stage was itemi@neathe second stage in the process was
scale development. The third stage was instrument testing.

The instrument development process involves establighimgcale reliability and validity [56]. The
reliability explained by Cronbach’s alpha coefficient i® textent to which the measurement scales
consistently represent the constructs [24]. The validifigns to the extent to which the measurement
scales reflect the variables of interest [13]. There are sdsoe instrumentation techniques available
that help researcher to validate an instrument. For instaactor analysis can be used to ensure scale
validity.

In our research work, the procedure in obtaining our finalsuneament instrument was divided into
three steps. The entire research process was conductadéypthases, as outlined in Table 3.

In the first phase, the initial scales were developed fronvigweof related literature. Some existing
scales were adopted for our survey instrument. The reseaodel as shown in Fig. 1 contains some
constructs that do not have established instrument itet@sisifor those constructs were created by us.
Where possible, scales from related constructs in IS aret odfated disciplines were adapted to fit the
current context. All these steps were intended to ensuredh&ent validity of the survey instrument.
This is similar to techniques used in [43].

In the second phase, to further enhance the scales for ¢orsthdity, and to identify and correct
weaknesses in the initial survey instrument, another exatioin in the form of the discussion and face-
to-face interview with some academic researchers in thé @einformation systems was conducted.
The face validity of the instruments was checked in the Yoy three ways: a) by ensuring the wording
in the survey instrument was understandable and apprepbipby pretesting the survey data collection
process, and c) by checking the completeness of the itemadi eonstruct in our research model.
Through the discussion and face-to-face interview, theardrvalidity of the scales was confirmed by
all three subjects and some comments were collected frorsubjects too. This examination resulted
in several changes to the survey items. These changes veerpdmated in this study. In addition, the
authors examined language translation to ensure thattérpiptation of both survey instruments had the
same linguistic interpretations for all subjects. Sintjlarontent validity method such as discussions and
interviews were also used to develop and validate an ingntito measure organizational IT [66] and
to measure users’ attachment to their mobile devices [@¥&dHdition, the convergent and discriminant
validity of the constructs were checked using subjects.

In the third phase, a pilot test of the refined instrument vaasied out. The survey instrument was
distributed to 25 users comprising both undergraduate eabgte students from one university. Since
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the initial 33 items seemed too lengthy, as indicated by aéspondents, we decided to eliminate some
weak items from the instrument while retaining the desirddhbility level. The correlation of items
within each scale was used to determine which items shouttkleted. As a result, some items were
dropped and the length of the instrument was reduced. Thimitar to the approach that has been used
in the study [43]. Furthermore, in order to ensure the rditstof the instrument, a reliability assessment
was carried out using Cronbach’s alpha. As shown in Tablberéliability coefficients for constructs
in the refined questionnaire after the item eliminationsadrave the 0.70 level.

It is believed that the entire development process usirigréifit instrumentation techniques helped to
improve and ensure the validity and reliability of the instient. Item-to-item correlation, coefficient
alphas, and the convergent and discriminant validity mtesavidence for the construct reliability and
validity.

Concerning the TU2 in the trust scale, the inclusion of temitegarding the reputation of system or
service provider into the trust scale depends on the typeodiilmservices or experiment settings. We
believe that the reputation of system or service provideuld/significantly influence user trust in the
system or service in some special cases. In [69], the authassified mobile services into the following
categories: a) mobile communication, b) mobile inform@asearching, ¢) mobile transaction processing
(such as order placement, payment processing, and inyem@magement, etc.), and d) mobile office
functionality (including calendar, address book, wordgaessing). The MSIS mobile service system
tested in our pilot study, which was classified as a persarfiatation-based system, focused mainly
on mobile information searching. For this type of mobilevea, most users were more likely to pay
less attention to the reputation of the system or serviceigeo as their main objective is to get the
information they want, so the item (TU2) was not necessdbpgtmcorporated into this survey instrument
to measure the adoption of mobile services. However, in soiimer types of mobile services, where
transaction processing or financial-sensitive data amved, users are more likely to take the reputation
of the system or service provider into consideration poattempting or adopting the system/service.
Some of the participants of the pilot study also indicatet they might be more concerned about the
provider of the system or service when they are choosingaptalmobile service in financial-sensitive
settings. Therefore, the inclusion of TU2 is highly recomiahed for those survey instruments which
are intended to measure and investigate user perceptiodogitiag financial transaction processing
involving mobile services.

6. Practical implications and limitations

Mobile services have attracted considerable attentiorhénimdustry and have shown significant
potential and promise for future applications. The findifrgen this study can provide insights for
mobile service providers and help them in assessing cust@aetion to mobile services.

According to previous studies on the extension on TAM (¢4]), the focus on expanding TAM has
been on technology itself. In our research model, we augedethie view of TAM by including three
additional constructs, context, trust, and personalatites and characteristics, which were found to
be important in predicting user adoption of mobile servicEhe developed instrument addresses the
dimensions and features of those additional constructswbald affect user adoption of mobile services
and it is therefore expected to be useful for future mobileise diffusion research. In the pilot study,
most respondents indicated that those new constructs \affeltt their intention to adopt mobile services
when new mobile services are introduced to them. From a neai@hgpoint of view, the findings in
this study indicate that, when developing new mobile sesjithe developers need to build the services
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by taking all related constructs in our research model iotws@eration. Mobile services providers are
expected to provide the specific service in the specific atumdcondition, which is tailored to the needs
of the specific user.

The results from the trust construct demonstrates thatlmseéivices developers and providers should
cultivate user trust in mobile services by keeping theingises and commitments by ensuring that their
services are conducted in line with user needs and expatsat- i.e., the services are reliable and
risk free. The descriptive results also show that trust amdgmal initiative and characteristics influence
consumers’ decision to adopt mobile services. Most respaischlso indicated that their perception of
context would affect their perception on PEOU and PU. Mobdenmunication operators and service
providers should take these findings into account if theytwardistinguish themselves in a highly
competitive market.

The student subjects from the university can be viewed a®btiee major target markets of mobile
services. Thus, results from the pilot study can providdulsesights for mobile services developers
and providers. We found that most students have a geneea¢sgittoward the MSIS services. Students
have a positive perception of the MSIS services, and are tilaly to start using advanced mobile
services. This would suggest that university students,elseducated consumers, place considerably
higher demands on mobile services to meet their specificsneed

With regard to the mobile service used in our pilot study, pwsvious empirical studies on mobile
services adoption and diffusion focused on simple mobiteises, such as mobile instant messaging,
voice communication, and mobile Web browsing. What distiahes us from previous studies is that
we tested our instrument survey in a relatively advancedimatiormation systems with the possibility
to provide personalized services and location-basedwErwivhich were supposed to provide some new
implications for mobile service providers and developerslévelop mobile services to increase user
intention to use the services.

The scales in our survey instrument can be used as key affitethose who would like to evaluate their
mobile services. The service designers need to pay mordiatig¢o the constructs in our research model
and instrument. They may get some inspiration from our suinv&rument to develop mobile services
which can better meet the needs of customers. With regaettinimending this instrument to mobile
service providers investigating the acceptance and amopfiother mobile services, in order to ensure
the instruments better fit the specific mobile service expent, we suggest some minor words changes
may be needed to ensure easy interpretation and compreherishe questions in the instrument.

Considering the constant-changing nature of mobile enwirent, this study offers some insights into
understanding the factors associated with mobile senadeption. However, mobile services have
several challenges to overcome in order to become widelged. Service providers need a better
understanding of user perception concerning their belntiative and expectations to adopt mobile
services in different contextual conditions. The reseanddel and developed instrument can be a
good foundation to analyze user demands and desires. Waleotizat the strength of this article lies
in the systematic development of an instrument to access’wum#doption on mobile services that has
not been well-addressed in a rigorous manner before. We thapé¢he results of this study can draw
practitioners’ attention to those factors that may affesgruntention to use mobile services besides
mobile communications infrastructure.

However, we are also aware of some limitations of our resedrirst, further research is needed to
elaborate the initial conceptualization presented in fiaiper. As indicated in previous research [31,
56], the confirmatory factor analysis would help to furthehance and improve the validity of the
instrument and to establish greater confidence in its fireifigpis is also the approach we plan to use in
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another round of mobile service testing with a larger sarajae. However, the findings from this paper
can serve as an excellent starting point for further disonssn future research activities. Second, the
sample size in this study can be considered small. Desgterttall sample size of 25 respondents, we
were able to obtain good Cronbach'’s alpha for our measursmehird, the respondents were from a
university, which means that the results may not represiemtsvof people outside the university. The
generalizability of the results to other potential usersams to be determined. The students also used
the mobile service for a limited period of time. Last but redst, the subjects in our instrument testing
were students and bias might result from age of the subjects.

Another issue we would like to point out is that it is almospipssible to create an acceptance model
which can cover all sets of determinants for mobile servadsption. Completeness and simplicity
compete with each other. In our point of view, completenéismmodel usually comes at the expense of
simplicity of the model. In other words, no simple model cagetall needs. Nevertheless, completeness
of model is almost impossible to achieve and is impractiddle survey instrument developed in this
research work is based on a research model, which address¢®himportant constructs in adopting
mobile services as illustrated in previous research waRks [

7. Conclusion and future research

This paper described the development process of an institisremeasuring the adoption of mobile
services. As aresult of the three-stage development mp22#tems were retained for the measurement
of acceptance and adoption of mobile services. The papeessis the issues of instrument evaluation
as well as instrument improvement. First, a pretest withesagademic researchers was conducted to
evaluate the instrument. Then, a pilot study with quanitatiata analysis was carried out to further
ensure the validity of the instrument and improve the rditghof the instrument. The results from the
empirical test of the instrument in the pilot study show tiet reliabilities of the items to measure the
constructs in the mobile service acceptance model wereeathevtarget acceptance level.

The instrument development research for our research ndedelibed here offered several contribu-
tions. The most important contribution was the creation sfivey instrument to measure the adoption
and assimilation of mobile services by consumers. The ioreg@irocess included surveying known
existing instruments, rewording items as necessary, addrtaking a scale development process for the
new constructs in our research model. We believe that thtemsgic approach to the development of the
survey instrument would result in a high degree of confidémtiee construct validity of the instrument.
This instrument could be used to measure and investigatepeseeption of adopting mobile services.
Second, the development process also helped to clarifydfieitibns of the constructs in the research
model. The addition of the new constructs specified to ma@iwices in the research model ensures
that the instrument created is apt to capture user adoptiention of mobile services. Third, the results
also further demonstrated the validity and reliability béttwo scales (PEOU and PU) adapted from
Davis [14]. Last but not least, the findings in this work pasd the foundation for future discussions
and instrument development efforts on user adoption of la@girvices.

There are ample opportunities for future research. Firslipfwe plan to validate this instrument
in another round of study in the near future with a larger dangize. And the other reliability
assessment technique, confirmatory factor analysis, mnpthto be used to assess the instrument.
Second, generalizability of the instrument can be increéageexpanding this study to include individuals
representing different countries and cultures. Such aystadld also help researchers and practitioners
to have a higher confidence in the reliability of the instrmtneAnother suggestion is to expand the



62 S. Gao et al. / Developing an instrument to measure the aologti mobile services

survey with an additional option to allow participants tateircomments about the items. This would
serve to further improve the reliability of the instrument.

Appendix 1. Instrument survey

Mobile student information system
Please use a few minutes to answer the following questianaipiag to the utility, perceived useful-
ness, usability and general conception of the MSIS sendteespondents remain anonymous.

Perceived Usefulness (PU) Strongly disagree Strongly agree
*PU 1. Using the system would increase the efficiency of my dailywork. O O QO O O O Q
. o
PU 2. The system would allow me to find rooms and buildings at O oo oo o o
NTNU.
PU 3. The system would make it easier to keep track of my weeklytasks. O OO O O O O Q4
*PU 4. The system would allow me to better schedule my time. a o o a a a a
*PU 5. The system would be useful for me as a student. g o o o a a a
Perceived Ease of Use (EOU) Strongly disagree Strongly agree
*EOU 1. Learning to operate the system would easy for me. g o o o a a a
EOU 2. I would easily find the information I am looking for using the O o o oo o o
system.
EOU 3. I would find the user interface of the system clear and intuitive. a o o o a a a
*EOU 4. I would find the system to be flexible to interact with. g o o ao a a a
*EOU 5. I would find the system to easy to use (user-friendly). g o o o a a a
Trust (TU)
I could use the system Strongly disagree Strongly agree
*TU 1. if I have a clear conception of the functionality of the system. a o o a a a a
T.U 2. .1fthe system provider is widely acknowledged (e.g., the O oo oo g o
university)
*TU 3. if the system protects the privacy of its users . g o o o a a a
*TU 4. if I feel confident that I can keep the system under control. ua o o o a a a
*TU 5. if I feel confident that the data returned by the systemisreliable. O O QO O O O Q
TU 6. If I believe it is risk-free to use the system. a o o o a a a
TU 7. if it is safe to use the system. g o o a o a a
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Personal Initiatives and Characteristics (PIC) Strongly disagree Strongly agree
PIC 1.1 am capable of using the system. g o o a a a a
*PIC 2. I have fun using the system. (] a o a a

*PIC 3. I prefer to be the first one using the system. g o o a a a 4a
*PIC 4. Using the system gives me an advantage over those who don’t. a a o a a a g
PIC 5. I would only use the system if it was available for free. o g o a o a
*PIC 6. I find it rewarding to use the system. g aoa o a a a da
PIC 7. Using the system is a good idea. g a o a a a g
Context (CT)

I could use the system... Strongly disagree Strongly agree
*CT 1. if I am being out of home or the office. g aoa o a a a a
CT 2. if most people around me are using the system. a o g o a o a
CT 3. if [ had nice experience in using mobile services before. Q o a o a a A
*CT 4. if the University encourage students to use the system. g o o a a a a4
CT 5. if the system was easy to obtain and install. a a o a a a a
*CT 6. if it is meaningful/relevant to my daily tasks. a o a o a o a
*CT 7. if I did not have access to a desktop computer or laptop. g o o a a a a
Intention to Use (IU) Strongly disagree Strongly agree
*[U 1. Assuming I have access to the system, I intend to use it. a aoa o a a a a

*IU 2. Given that I have access to the system, I predict that I would use O o oo o g o
it.

* --- Indicates the remaining items after the item eliminations following the pilot test.

Appendix 2. Item-to-item correlation by scale

Perceived usefulness

Inter-item correlation matrix
PU1 PU2 PU3 PU4 PU5

PU1 1.000 0.477 0.385 0.541 0.616
PU2 0.477 1.000 0.379 0477 0.713
PU3 0.385 0.379 1.000 0.306 0.490
PU4 0.541 0.477 0.306 1.000 0.531
PU5 0.616 0.713 0.490 0.531 1.000
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Perceived ease of use

Inter-item correlation matrix

EOU1 EOU2 EOU3 EOU4 EOU5
EOU1 1.000 0.690 0.375 0.281 0.326
EOU2 0.690 1.000 0.518 0.588 0.450
EOU3 0.375 0.518 1.000 0.419 0.495
EOU4 0.281 0588 0419 1.000 0.774
EOU5 0.326 0450 0.495 0.774 1.000

Trust
Inter-item correlation matrix

TU1l TU2 TU3 TU4 TUS TU6 TU7
TU1l 1.000 0.179 0.402 0.355 0.688—0.035 —-0.108
TU2 0.179 1.000 0.340 —-0.167 -0.145 -0.124 -0.149
TU3 0.402 0.340 1.000 0.286 0.329 0.462 0.391
TU4 0.355 -0.167 0.286 1.000 0.456 0.374 0.542
TU5S 0.688 —-0.145 0.329 0.456 1.000 0.164 0.059
TU6 —-0.035 -0.124 0.462 0.374 0.164 1.000 0.758
TU7 -0.108 -0.149 0.391 0.542 0.059 0.758 1.000

Personal initiatives and characteristics
Inter-item correlation matrix

PIC1 PIC2 PIC3 PIC4 PIC5 PIC6 PIC7
PIC1 1.000 0.356 0.250 0.358 —-0.432 0.431 0.307
PIC2 0.356 1.000 0.667 0.375-0.287 0.473 0.287
PIC3 0.250 0.667 1.000 0.303 —0.096 0.293 0.542
PIC4 0.358 0.375 0.303 1.000 —-0.354 0.617 0.404
PIC5 -0.432 -0.287 -0.096 -0.354 1.000 —-0.512 -0.259
PIC6 0.431 0.473 0.293 0.617 —-0.512 1.000 0.351
PIC7 0.307 0.287 0.542 0.404 —0.259 0.351 1.000

Context
Inter-item correlation matrix

CT1 CT2 CT3 CT4 CT5 CT6 CT7
CT1 1.000 -0.142 -0.101 0.278 0.389 0.291 0.519
CT2 -0.142 1.000 0.105 0.440 —-0.166 0.137 0.087
CT3 -0.101 0.105 1.000 0.187 0.088 0.299 0.171
CT4 0.278 0.440 0.187 1.000 0.029 0.106 0.255
CT5 0.389 -0.166 0.088 0.029 1.000 0.143 0.077
CT6 0.291 0.137 0.299 0.106 0.143 1.000 0.798
CT7 0.519 0.087 0.171 0.255 0.077 0.798 1.000
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