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From the Editor in Chief

THE CONCEPTUAL LEVELS AND THEORY LANGUAGES OF
INTERACTION DESIGN

Pertti Saariluoma
Cognitive Science, Department of Computer Scienddrformation Systems
University of Jyvéaskyla, Finland

In a way, concepts are like friends. Tell me whatiryconcepts are and | can tell what you
are. Modifying freely the way Wittgenstein (192 Xpeessed this important Kantian (1781)
point on the limiting power of concepts on one’snking, the concepts that human—
technology interaction designers of different stifenbackgrounds use differ from each
other and, consequently, they are apt to solvedhee tasks in different ways.

Theoretical concepts constrain the kinds of questapecialists can ask and what kinds of
things they are interested in. Thus programmers reawvdifferent view of users than do
psychologists or sociologists. Just as a lay pexsam understand little about ventricular
tachycardia and cannot ask meaningful questionsernimg this phenomenon, so an
interaction designer with little psychological krnedge cannot know deeply the relevance of
the Big 5 personality traits in interaction desighis way in which concepts function in critical
thinking has been known for a very long time, aathains important in interaction design
since the problems and innovations of this field ba approached by people who have very
different disciplinary and conceptual backgrounds.

While the power of concepts in shaping human thtsigas been known for centuries, |
have seldom seen its practical consequences coesida interaction design. In this
multidisciplinary field, the differences betweere tharious special design languages have not
often been addressed, even though concepts forniothr&ations for the various design
languages. All hypotheses and solutions are drasvn €oncepts either explicitly or implicitly;
thus, the contents of concepts define the contintme’s speaking and thinking. Of course,
concepts are not cut in stone but, rather, thegamamic and versatile. While concepts can be
formed on the spot, they grow from or respond tmesather system of concepts, that is,
perspectives needed to be able to formulate prijgasior thoughts (Wittgenstein, 1958).

The point of this editorial, however, is to ackneddie that many problems in design
and human-technology interaction arise when dessgaed programmers, among others,
attempt to solve specific problems using concepésleéquate for solving those particular
problems. One cannot program with only philosophtcacepts just as one cannot conduct a
user psychological investigation using only consdptm the information systems sciences.

© 2009 Pertti Saariluoma and the Agora Center, &hsity of Jyvaskyla
URN:NBN:fi:jyu-200911234466
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Therefore, one must critically look at which thedaypguages are appropriate in solving the
defined problems. All too often, however, one cheesve designers moving outside the limits
of their specialization and using what they constddoe common sense in solving problems,
solutions that would have been easily achieved waidbquate background knowledge in,
perhaps, a different conceptual system or dis@pliRor example, a designer with an
engineering background thinking about the emotiara artistic aspects of a design will
most probably miss many points that would be obwido a person with an in-depth
understanding of emotions and emotional design.

The field of human—technology interaction includeany different interaction design
languages, each with its respective conceptuagsysand its own scope and limitations. For
example, languages that address the physical onichkaspects of design provide us tools
to address one type of problem. What would be #s Wway of creating a touch screen which
can withstand 300 degrees? Which level of eletyrishould be used to make text on a
computer monitor visible in full sunlight? Withoatdoubt, this kind of discourse is vital in
developing interaction technologies in regard tecHc goals, but it is not the only one.

Somewhat different design languages are provideoh@#hematical machine concepts.
For example, Turing’s language describes the condsiamd the symbols manipulated by
the commands in computational devices. The langadsge may describe the controls and
related operations in traditional machines. Thigjleage, then, defines what a machine as a
system can do.

A different language, however, is applied when wedaiibe the people who interact with
computational machines, that is, the users, whae havbe able to tell the machine in its
unique language what the machine should do. Usaislel which instructions are important
in one situation and which in another. This medrat tlesigners have to define what is
relevant from a human point of view. The users’aan is to understand which button to
use, when and how, to get the machine to behatreegisvant. Therefore, we need a different
theory language, one that could be called ldreguage of use or usabilityThis distinct
language is as relevant a language as any moraitathlesign languages. For those who
doubt this assertion, they should think how considly more difficult it would be to
communicate with a machine in the machine language.

Art design is today recognized as a central elermetechnology design. Art designers
consider the diverse range of the users’ expergrar&d thus their work intends to facilitate
users liking what they do with the devices and paots they use. Of course, they normally
have to solve many issues in collaboration withbigg specialists. Nevertheless, the
language of art design, as do most other “techrydixgguages,” involves a great deal of tacit
rather than explicit knowledge, and opens its ovgoalrse in interaction design.

However, the language of usability or the languafart design is not the same as the
language of human-technology interaction. In thebilisy language, for example, users hold
goals for their interactions with machines. Thegctethose goals by pushing buttons that send
signals to sensors, using a microphone, touchisgyeen, or twisting a control knob—physical
actions that result in a reaction by the machiree basic point is that these operative actions
“tell” the machines what the human expects as tieome of his/her action. The machine cannot
“know” what is important to the user: Machines aranimate and thus without independent
goals and intentions. Therefore, designers neeshgulge of human intentions and actions in
order to direct machines to act and react in lifte human expectations.
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Furthermore, the analysis of actions and goals ®pemediately a need for another
language. On a general level, this language coeldodrceived as the language of life:
Human—technology interaction design is simply assireg what people can and want to do
with technology, but also includes the “why” behitlte use of a particular technology.
Designers have to seek out and consider the miatingator a human being to push a button,
to learn how to do it, and to like doing it. Thegvie to ponder the place and role of a
technology in a human’s life. These are essential & knowledge because technology
receives its justification for existence from huntié® The effort people invest in technology
is motivated by the expectation that it will make kasier.

For this reason, the field of human—technology gtesieeds new theory languages that
will help designers and researchers to positiomrtelogy within the diverse tapestry of
human life. These languages would provide the dipabo analyze human life and to
position technologies in a way that advances Ifaey would facilitate designers in
determining the worth of a technology for peopldatsrethical value (Cockton, 2008). They
also would provide the possibility for designinghaologically supported action before the
technology exists to realize the goal (Leikas, 3009

The last condition might seem a bit impracticalstone people: How is it possible to
design technologies before they have been enguieéfet Jules Verne and Leonardo da Vinci
did precisely that long before it was possible hggically create their technologies. Verne set
the concept of a submarine within its place in dlexades before anyone could construct such
technology. In the Zicentury, a good theory-language could make siniésign concepts,
but based on more solid scientific grounds thasdteaotists from centuries past.

Concepts are ubiquitous. A person can remove hisélfdrom friends for a time, when
needed, but concepts accompany us everywhere. Tthgsessential to consider seriously
their role in one’s life and worthwhile to investig the limits these conceptual systems bring
to one’s perspectives on and decisions in living aneracting. The goal, of course, is to
extend them, to find new ways of seeing peoplecgdaand things, and new ways of
experiencing one’s own actions. It is worthwhilesessing critically the limits one’s
conceptual systems places on the ability to crest@ concepts and theory languages
(Saariluoma, 1997) and innovative solutions to eororary technical challenges.

Concepts and their respective theory-languageskar¢ools, as Wittgenstein (1958) so
clearly understood. We use saw to cut a tree betl mehammer to hit nails into the tree’s
wood. With appropriate and diverse tools, it isgioie to work in a very holistic manner in
solving the challenges of interaction design. Hosvedesigners today, for lack of suitable
languages, have to hammer nails with a saw. Sudasa is even more likely when
programmers are more or less forced think and m®dthased solely on their own intuitions,
when in fact their products should be placed ie &mid complex issues such as individual
preferences and capabilities, and cultural diffeesn

It is easy to forget that in solving design probderthe designer must explicitly or
implicitly resolve all the task-necessary problembether or not the designer is a specialist
in all aspects of the design challenge or possetisesequired theory-language. Ever since
the Stone Age, problems in the levels of interactiesign languages have existed. A hand
stone used to carve animal woodwork was designedake the task easier. The stone tool
had its ergonomic aspect, its place in life, itdemal, and its forms. Sometimes it even had
its artistic design. Nevertheless, the cavemandfabe basic challenges of tool design that
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arose from amid the nature of human life and acfidmat reality remains these millennia

later, and, like our ancestors, we have to solwgdeproblems on each conceptual level. To
do this, we either draw on our everyday intuitiamrswe develop our conceptual systems.
These are the options available to us in addressrige basic problems of interaction design
that will always be around.

When a designer realizes that design presupposassthof various conceptual systems,
with their associated languages, and that a gosidni@ractice unifies these into a whole that
eventually solves the challenge at hand, he onglhéhen logically ask, “How do | unify the
different conceptual levels?” This simple questiserves as the first step toward the
realization that people with different theoretite@ckgrounds speak differently but equally
about unavoidable things.

In the field of human-technology interaction, thertan end of the spectrum has been central.
The papers published so far have very clearly shirtomplexity of the systems of theory-
languages people use in investigating ICTs todag. Jame is true for the papers included in
this issue of Human Technology: An Interdisciplinary Journal onurdlans in ICT
Environments These papers have been written from differentigpeations. In our first
paper, Lamminen, Leppanen, Heikkinen, Kamarainen, and Joksuu bring in the
information systems scientists’ point of view tae thnalysis of usability. They introduce a
new semiautomated quantitative evaluation methodoimating Website usability problems
through the criteria of search time and searchessOinas-Kukkonen and Kurki explore
the perceptions, practices, and experiences oflrelmls use of the Internet, a different
sociological perspective and language than compaittdthe questions approached from an
adult user’s conceptions. The authors find thaerehten children are regular users of the
Internet, but Internet use differs by gender, vgitths using the Internet for social interaction
and boys for game playing.

Short and McMurray address to the important problem of harassmenwdy of the
mobile phone texting, involving a psychological awatiological viewpoint. In a study that
presented vignettes to students taking on, separéite role of sender and receiver, these
researchers find that harassment, as definednmstef frequency and time, is more prevalent
via texting than by other technologies or off-libehaviors, but appears also to be more
accepted, despite reports of its distressing natleat, Olatokun and Adeboyejo explored
technology use by reproductive health workers (RH¥fsa university hospital in Nigeria,
drawing on concepts of medical care and informatsystems sciences, usability, and
sociology. They find that while progress has beadenover the last decade in some areas
regarding the implementation of various ICTs in therk, research, teaching and
professional development of RHWs, much still need$e done to increase access to and
application of ICTs in the daily responsibilitie$ the RHWs and to eliminate the digital
divide among developed and developing countriezali, Dolezal considers the function of
phenomenological theory-languages in interactioalyais and design from a philosophical
perspective. She explores the concept of the badyt aelates to telepresence and re-
embodiment, particularly in the growing practicetelesurgery, in which the patient and the
surgeon are geographically separated. Each ofdperg illustrates how different specialists
can shed light onto very different aspects of tlelenn problems in the field of interaction
between people and technology.
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Abstract. A large array of evaluation methods have been psedao identify Website
usability problems. In log-based evaluation, infation about the performance of users
is collected and stored into log files, and usedirid problems and deficiencies in Web
page designs. Most methods require the programnaing modeling of large task
models, which are cumbersome processes for evafuaitso, because much statistical
data is collected onto log files, recognizing whigkeb pages require deeper usability
analysis is difficult. This paper suggests a napentitative method, called the D-TEO,
for locating problematic Web pages. This semiautethamethod explores the
decomposition of interaction tasks of directed rimfation search into elementary
operations, deploying two quantitative usabilityteria, search success and search time,
to reveal how a user navigates within a web of hgpé

Keywords: D-TEO method, usability, quantitative method, uigbtesting, log-based
evaluation.
INTRODUCTION

In the last two decades, the World Wide Web (Wedy bhecome one of the most important
means of disseminating and searching for infornrmat@ompanies, government agencies,

© 2009 Juha Lamminen, Mauri Leppanen, Risto HeiRinAnna Kamarainen, and Elina Jokisuu, and the
Agora Center, University of Jyvaskyla
URN:NBN:fi;jyu-200911234467
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municipalities, communities, and individual persomgintain a plethora of Web sites on the
Internet, Intranets and Extranets, and the numlbesites is increasing explosively (see
Netcraft, 2009). Examples of drivers fueling thiogress are eGovernment initiatives and
programs that foster more efficient and effectivevgsion of government services through
the Internet (Cordella, 2007; Wolf & Krcmar, 2008)eb sites are often so large and lacking
integration that finding a desired piece of infotima appears to be quite difficult and time
consuming. It is not atypical that users becomertiated and “lost” in this hypertext world
(Dillon, McNight, & Richardson 1990). The primargason for these kinds of problems stem
from poor design of Web sites (Nielsen, 1993).

Various principles (e.g., Nielsen, 1993; Schneitsr, 1998; Tidwell, 2005), techniques
(e.g., Goldberg, Stimson, Lewenstein, Scott, & Vdittky, 2002), and methods (e.g., Beyer
& Holtzblatt, 1998; Mayhew, 1999) have been devetbfor designing Web sites to satisfy
usability criteria.Usability means “the extent to which a product can be usedpkcified
users to achieve specified goals with effectiveneficiency, and satisfaction in a specified
context of use” (International Organization of Stards [ISO], 1998). In our case, the
productis a Web site composed of Web pages. Beyond tteziarindicated in the definition
by ISO 9241-11 (1998), usability is seen to emb@tber criteria, such as ease of learning,
error rates, memorability, reliability in use, maien over time, throughput, and so on (cf.
Constantine & Lockwood 1999; Nielsen, 1993; Preetal., 1994; Schneiderman, 1992;
Seffah, Donyaee, Kline, & Padda, 2006; Shackel119%xon & Wilson 1997).

There is also a wide array of techniques (e.g..eChl., 2003; Paganelli & Paterno, 2002)
and methods (e.g., Blackmon, Polson, Kitajima, &wisg 2002; Card et al., 2001) for
evaluating and testing Web sites. The objectiveasfying out an evaluation can be to test
whether a design is appropriate, to compare aligendesigns, or to check conformance to a
standard (Lecerof & Paterno, 1998). Commonly appheethods are heuristic evaluation,
usability testing, and log-based evaluation (cfiéri@ Rizzo, & Carughi, 2006). Inheeuristic
evaluation (Nielsen & Mack, 1994; Nielsen & Molich, 1990),ethusability problems are
identified in a heuristic fashion by a usabilitypext. The main concerns about a heuristic
evaluation are that it does not include the actual users (Nielsen & Mack, 1994) and the
number of expert evaluators is often too low (Cook& Woolrych, 2002). lrusability testing
(Dumas & Redish, 1993), the participants repressgitend users and everything that they do
and say during the usability test is observed andrded. After the usability test itself, the data
are analyzed and suggestions to eliminate the gmublre proposed. The concerns regarding
usability testing are that this process is baséy @m observational data and that user interface
experience is needed to be able to interpret thee (lecerof & Paterno, 1998). There is also
the problem of cost and the time of the users badbservers (Lecerof & Paterno, 1998). In
log-based evaluatignnformation about the performance of the usemdiected automatically
and stored in log files (e.g., Lecerof & Patern®98). A benefit of this method is that large
amounts of data can be collected in an exact forchvath reduced work and cost (for more
benefits, see Ivory & Hearst, 2001). The weak pooftthe method are that some handwork
(e.g., adding code to the target system) is neadddhe use environment is typically restricted
to certain applications (Scholtz & Laskowski, 1998)

Usability evaluation and testing apply both quaite (e.g., user satisfaction, easy to use)
and quantitative measures (Mayhew, 1999; StonestJ&voodroffe & Minocha, 2005; Wixon
& Wilson, 1997). The most common quantitative meesuare task completion time, the

122



Quantitative Method for Localizing User InterfaceBlems

number of errors, and the success or failure icuxey the tasks (e.g., Martin & Weiss, 2006;
Masemola & De Villiers, 2006; Nielsen, OvergaardkdBrsen, Stage, & Stenild, 2006).
Typically, values derived from the evaluations eoenpared to the predefined target values.
The number of failed and successful attempts amdattal number of attempts in each task are
used to find out how difficult the task is. Masemahd De Villiers (2006) also use log files to
record the number of mouse clicks. Others have gmdbquantitative measurements with
gualitative evaluation to identify usability probie and evaluate the number and severity of
the problems (e.g., De Angeli, Sutcliffe, & Hartmai2006; Duh, Tan, & Chen, 2006; White,
Wright, & Chawner, 2006). Freeman, Norris, and Hgla(2006) have evaluated the
navigation processes with the aim of getting a nam@urate picture of a product’s usability,
particularly its efficiency (see more about evalmaimethods in Ivory & Hearst, 2001).

Making a careful and in-depth usability evaluatioh a large Web site requires
significant time and resources (Dumas & Redish,3199ayhew, 1999; Nielsen, 1993).
Unfortunately, these often are not available in tre&iations. Therefore, there should be
some means to first distinguish those parts of & e that seem to be more problematic, so
that scant resources can be applied directly eper evaluation of these areas only.

We propose a novel usability testing method, dalleTEO (Decomposition of Tasks
into Elementary Operations), that aims to locatbilgy problems in the information search
process in Web sites. The basic idea in D-TEO detompose a user task into elementary
operations and define, for each task, an optimaigasion path composed of operations. In
order to satisfy usability requirements, the suuetand contents of a Web site should guide
the users to find the optimal paths and to follbvemh efficiently. D-TEO helps identify Web
pages that cause problems for the users and, loeséds information, usability designers
can focus their attention on these pages spedyfical

This paper is organized as follows: In the nextige, we define basic concepts related to
Web sites, user tasks, information search, andtseaetrics. In the following section, we describe
the proposed method. Later, we provide an exaniglgeamethod in use, and then offer a short
comparative review of related works. The final mecpresents a summary and conclusions.

BASIC CONCEPTS
Web Sites and Web Pages

A Web sitas a collection of Web pages that is hosted onasmaore Web servers. Web page
is a hypertext document, typically written in HTM XHTML format. Hypertextinvolves data
that are stored in a network of nodes connectetinkyg. The interconnecting nodes form an
interdependent web of information that is nonlinddre nonlinearity enables great flexibility in
the selection of information, but at the same timeeeases risks of disorientation.

There are two primary hypertext topologies (Bddiahu, & Donohue, 1993; Bernard, 2002).
In the strict hierarchical structure nodes are grouped in a hierarchical arrangenaéatying
movement either up or down, but only one leveltana. In thenetwork topologyt is possible, in
the most extreme case, to move through so-calfecengial hyperlinks from each node to every
other node. Between these two types of topolotjiess are mixed hierarchies, which allow limited
movements from nodes to some other nodes at ditfieneels within the structure.
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A Web page consists ofer interface componentsuch as titles, text boxes, data fields,
tables, check boxes, radio and control buttons,usietext links and image links, icons,
forms, frames, and scroll bars. A user is allowedntake selections through menus or
buttons, thus triggering the transmission of retpiés the Web server to return the desired
information in a new Web page. In the traditionaétapplication, communication between
a client and a Web server is asynchronous, andvtiede Web page is returned. In rich
Internet applications, communication is synchronand only part of the Web page can be
substituted by a new one (Paulson, 2005; Preclaattgje, Sanchez, & Comai, 2005).

User Actions, Tasks, and Operations

A user deploys an application as an instrumentderoto improve his/her abilities to carry out
some action (Saariluoma, Parkkola, Honkaranta, &epp, & Lamminen, 2009Actionsare
composed of four kinds of tasksecerof & Paterno, 1998). Aser taskis an action that is
exclusively performed by a user, that is to sayheit any interaction with the application. An
application taskis completely executed by the application. iAieraction tasks performed by
the user interacting with the application. Abstract taskrequires complex actions whose
performance allocation has not yet been decidemmRhe perspective of this paper, we are
interested in interaction tasks. They can be furtii@ded into categories, depending on the
types of tasks the application makes: informatiearcsh, on one hand, and information insert,
update, and delete, on the other hand. Here, weconkider information search.

The tasks can be at different abstraction lewalsging from high-level tasks to very
low-level tasks. An execution of a task necesst#tat all of its subtasks are carried out in a
predefined manner. Decomposing a task into subtestieblishes a hierarchical tree in which
subtasks on the lowest level are calgxbrations these elementary tasks focus on a single
user interface component (e.g., the OK button). &ecution of an operation triggers the
transmission of a request to the Web server tahdar the desired information and return it
in a new Web page. An operation can also retune@iqus page (i.e., back-page button).

Information Search

Web sites show up as webs of hypertext that contdormation of interest to the user.
Information can be searched for in two ways (B&tna002). The first type isdirected search
also called explicit search (Norman & Chin, 198B)e purpose of this type of search is to
acquire specific information about a target iteng.(dind the title of the 1953 film that starred
Audrey Hepburn and Gregory Peck). The second &yp@éxploratory searchhat involves the
broader goals of finding and integrating informatfoom various nodes in a web of hypertext.
This is also called browsing (Canter, Rivers, &r301985). A user explores the hypertext by
continually refining his/her search until the infation goal is satisfied. An example of this kind
of search is “Compare the movikeslependence DagndSleeperdyy using the information the
MovieGuide can give you” (Bernard, 2002). An exptory search takes more time and causes
disorientation more often, partly because it pasese cognitive burden (Kim & Hirtle, 1995;
Norman & Chin, 1988; Smith, 1996). We focus onaligd searches in this study.

A page containing the target item is callegaminal nodelnformation search proceeds
from an entry node to the terminal node throughehiypks. The shortest route to the specific
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terminal node that satisfies a search task is aaleoptimal path(Bernard, 2002; Gwizdka
& Spence, 2007; Norman & Chin, 1988). The lengtithef path depends on how many nodes
(Web pages) have to be visited during the seanch.Web site following a mixed or network
topology, there may be several optimal paths fa iaformation search.

Metrics

How effectively and efficiently a desired piecardbrmation can be found is influenced by several
factors, including size of the web of hypertexg breadth and depth of hypertext topology and its
compliance with the users’ mental models, the Vizatgon of Web pages, the understandability of
terms used in Web pages, and so on. Generally isge#ie effectiveness and efficiency of the
search task depend upon the usability of a Web Hite literature presents a large variety of
definitions and taxonomies for usability (e.g., €antine & Lockwood, 1999; ISO, 1998; Nielsen,
1993; Preece et al., 1994; Schneiderman, 1992k&8hd®91). It goes beyond the scope of this
paper to discuss them in more detail (see the sindly Seffah et al., 2006). Therefore, we quote
ISO 9241-11 (1998), which distinguishes betweerethmain usability attributes: effectiveness,
efficiency, and satisfaction. We are particulantgrested in search efficiency.

Search efficiency is commonly measured in termsearch time, navigation accuracy,
lack of disorientation, and success in finding desired page. For instance, Bernard (2002)
defined timed accuracy as the number of times afafle to find the correct terminal node.
Search efficiency is measured by examining the rarmob deviations from the optimal path
and by the number of total back-page presses useshching the targeted node. Search time
means the time taken to correctly complete thergtask.

Our metrics of search efficiency is composed ab twiteria: search success and search
time. Successneasures the extent to which a user follows thenap path when he/she is
carrying out the task. Deviations from the optimaih, or back and forth movement in the path
(e.g., through the back-page button), decreasasd¢iasure of success. Usage of the back-page
button suggests uncertainty in the navigation pttken (cf. Normal & Chin, 1988%earch
time represents the time that it takes the user to Emghe task from start to finish. Since a
task is decomposed into elementary operations,atsio possible to measure the time required
to carry out an operation, that is, how long fréra énd of one operation to the end of the next
operation. For each of these two criteria, a setedsures were defined and used.

METHOD

This section describes the proposed method fotimgcproblems in Web pages. We first describe
the objectives and application domain of the metfbén, we detail the steps of the method.

Application Domain
D-TEO is a usability testing method for revealinglgems in user navigation in Web sites.
The Web sites can be either in the prototype plasén production. The basic idea

underlying the method is to examine how closelysar dollows the optimal paths and how
fast he/she performs the given interaction tasksviddions from the optimal path and/or
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delays in executions indicate problems that shbeléxamined more closely with some other
usability evaluation methods (e.g., heuristic md#)o

The D-TEO can be integrated into a Web applicattavelopment method or a
hypermedia development method. The literature plewia large variety of these kinds of
methods (e.g., OOHDM, Rossi & Schwabe, 2006; RMMakbwitz, Stohr, &
Balasubramanian, 1995; IDM, Lee, Lee, & Yoo, 1988000, Baresi, Garcotto, & Paolini,
2001; UWE, Hennicker & Koch, 2001; WHDM, Lee & SutN01). For example, within
the WHDM method, the D-TEO technique can be depdgetest prototypes produced by
the design activities of navigation design andrfaize design.

Steps

The D-TEO method is composed of four steps: (aindehe goals of the test and the user
profiles, (b) devise the test tasks and identigydbtimal paths, (c) organize the test and collect
data, and (d) analyze the data and make the camtud=igurel). In the following subsections,
the steps are described in more detail.

Define the Goals of the Test and the User Profiles

The use of the method starts with defining the géal the test at hand. The goal statements
should describe which subset of the Web pages dhmitested, which pages in this subset
are particularly important, and how the resultsrfrime test are to be utilized. The goal setting
is affected by whether the Web site is in the gyme phase or already in use, and the reasons
triggering the test. In order to define the usefifes, it is important to identify the audience
at whom the Web site is targeted. Conducting aesuor interviews among the current and
potential users helps to define the typical charstics (user profiles) of the primary user
categories in terms of their skills, motivationsperience, and so on (e.g., Mayhew, 1999).

Decisions regarding which user groups, and to vel&tnt, are included in the test are
based on the goals of the test and the resouredalae.

Define the goals Devise the test Organize the
and the user tasks and identify test and collect
profiles the optimal paths data

\ 4
Analyze the data and make conclusions

a. Task- b. Aggregating

specific task-specific
analysis values

Figure 1. The steps of the D-TEO method.
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Devise the Test Tasks and ldentify the Optimal Paths

A test taskis a typical interaction process carried out lpyeeson representing an appropriate
user profile. In order to devise a set of relevast tasks, the overall structure of the Web site
has to be outlined and typical interaction tasksuikhbe recognized through a task analysis. If
there is a site map describing the Web site, itimansed to ascertain that the test tasks cover a
sufficient number of Web pages. Whether the covermgufficient or not is determined based
on the goals of the test. As an example, let usnasghat one of the test tasks is as follows:
“There is one ringette team in the Jyvaskyla regihat is the name of this team?”

After specifying the test tasks, they are decoragadsto operations. As defined above,
an operation is an elementary task that focusea simmgle user interface component. To
establish decomposition hierarchies of test taskmiires that those responsible for testing
have good knowledge about the topological structiréhe Web site and details of page
visualization. For each test task, it is determimiich Web pages should be visited and what
operations should be performed, in order to re&ehtérminal page containing the desired
piece of information. The shortest path from th#yepage to the terminal page is an optimal
path. Because the method is intended for testiregtdid searches, typically only one, or just
a few, optimal paths exists for each test tasthdfe are several paths with the same number
of operations, these paths are analyzed as equals.

As an example of the optimal path, let us consttertest task introduced above. For
purposes of analysis, each Web page involved bytdketasks is coded with a number
reflecting its position in the hierarchical strugtwof the Web site. By doing so, we have
found the optimal path for this test task is atofes:

02>4->4.11-> 41145 411.43.

In this coding, 0 means the Entry page, 4 referthé page Services, 4.11 represents the
page Sport (under the Services page), 4.11.4 meanSports Clubs page (under the Sport
page), and finally 4.11.4.3 refers to the pageaiimtg the information about the ringette team.
The optimal path can be described as an orderedf setmbered Web pages visited. It also
shows the operations a user must follow in ordeotaplete the test task. The markingpp;
denotes the operation by which a user navigates fme Web page jdo another ().

Organize the Test and Collect Data

The test participants are selected to meet thedstgvals of the test and the defined user
profiles. The number of participants can vary, daeloeg on the goals of the test. Nielsen and
Molich (1990) state that 50% of the most importasdbility problems can be identified with
three users. Other authors claim that five usanifittde the discovery of 90% of the usability
problems (e.g., Virzi, 1992).

The test tasks are given to the participants sheet of paper. No discussion between a
participant and the test facilitator is needed myithe test. The test equipment should record,
with time stamps, all the actions the participaakses and all the Web pages he/she visits. In
addition, the test facilitator can make notes om blehavior of a participant, which can be
used later in the analysis of time stamped date iShhowever, optional.
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To illustrate the data that is collected, let ositcwue with our previous example. The
optimal path was defined as:® 4 > 4.11 > 4.11.4-> 4.11.4.3. Table 1 depicts the
unprocessed data collected about operations bg thst participants (P1-P3).

We can see in Table 1 that participant P1 followsa optimal path and successfully
completed the test task. Participant P3, on therdtland, carried out the operation304
successfully but failed to execute the operatio® 4.11 (see 00 in Table 1). He/she also
failed to complete the operation 4.$14.11.4 and interrupted at 10:23.

Analyze the Data and Draw Conclusions

The collected data is processed and analyzed inptvases. First, the measure values for
single tasks and single participants are derived amalyzed. After that, the operation-
specific values are aggregated to concern all #s&st and participants. Based on these
analyses, conclusions are drawn.

a. Task-Specific Values

The D-TEO method deploys metrics derived from twaleation criteria, success and search
time (see above). The metrics for task-specifidymmmcomprise two measures, success value
and duration time. These are elaborated here.

For each task, and for each participant, the geastions are considered:

» How successfully did the participant navigate frone Web page to another along
the optimal path?
This is measured b8uccess ValugsV) that are derived by the following rule: If
an operation in the optimal path was carried ouhenfirst attempt, then SV = 1 for
that operation; by the second attempt, SV = 0.5hbkythird attempt, SV = 0.33, and
so on. If the participant deviated from the optirpath, without returning to it, the

Table 1. Example of Unprocessed [Bat

P1 P2 P3
ID T ID T ID T
0 10:00 0 14:29 0 9:41
4 10:03 4 14:33 4 9:47
411 10:10 411 15:04 00 9:55
4.11.4 10:15 00 15:16 00 10:04
41143 11:27 411 15:20 000 10:23

4.11.4 15:34
41143 1555

Note: ID means the numeric identifier of the Welgga T stands for
the clock time (in minutes and seconds) when aggzaiht arrived at a
certain Web page. We use the symbol 00 to refarWeb page that is
not on the optimal path. The symbol 000 meansthigaparticipant has
interrupted the execution of the task.
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operation is coded with the number 0. In the evkatparticipant did not find the
Web page that is a part of the optimal path, thexatppon is coded by NA.

= \What was the duration of each operation?
It is important to study the time that the partarip spent on each Web page (i.e.,
performing each operationDuration (D) is the difference between time the
participant arrived at the page and the time whe/she left the page (by executing
the operation). If the participant realized thatshe made a mistake (i.e., deviated
from the optimal path) and returned to the previpage, the duration time is the
sum of the duration times he/she spent on the jpagach visit.

To continue with the example data, consider T&blé contains the durations (D) and
success values (SV) for the operations of the gsthree participants P1, P2, and P3. The
duration values (in seconds) have been derived tharclock times in Table 1. The success
values have been calculated based on the aforemedtrules. We can see in Table 2 that the
participant P2 spent a relatively long time (31osels) in performing the operation 4.11,
although he/she finally completed the task. P2 kb problems with the operation 4.81
4.11.4 because he/she could not find the page4uttil the second attempt (SV = 0.5). The
participant P3 managed to carry out only the dration of the task.

b. Aggregating Task-Specific Values

Here, we consider the two evaluation criteria, sgscand duration, through the following
aggregated measures:
= Average Success ValASV) for an operation. This is obtained by catinlg the
average success value for the operation in theatasks all the participants. The smaller
the ASV, the more probable it is that the concekfeth page contains problems.
= Average Duratiorn(AD) for an operation. This is derived by calculgtthe average
duration for the operation in the task acrosshal participants. A large AD value
indicates problems in the concerned Web page.

Table 2. Example Data Expressed in Success Values and Dosati

P1 P2 P3
Operation S D )Y D )Y D
0>4 1 3 1 4 1 6
4->411 1 7 31
411> 4.11.4 1 5 0.5 26 NA NA
jﬁj? 1 72 1 21 NA NA

Note: SV represents how successfully the partitipsoved along the

optimal path. Reaching the correct page on thetfysresults in 1, by

the second try, 0.5, by the third attempt, 0.38, smforth. D represents
the time duration for the participant to successfulove to the correct
next page, and includes any time spent recoveramg poor choices.
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» Standard Deviation of Duration&SD). This is calculated from the duration of the
operation across all the participants. A large &dddates problems.

The three aggregated measures calculated forgéeations of one task, performed by
three participants (see Table 2), are presentédbfe 3. We can see that the operatiot @
is the only one that is performed successfully Hytlae participants. In all the other
operations, there have been some deviations freroghimal path or additional attempts.

The critical question to determine is when a ¢eréggregated value for some operation
is so large (for AD and SD) or so small (for ASWgat the concerned Web page should be
investigated more closely for usability problemse Approach this question by aggregating
the values of the operations and examining theadielg values in the statistical distributions
of these three measures. We calculate fractilepégify the limits that are then used as the
criteria for identifying the problematic Web pages.

The next issue is to determine the suitable fedtir each task. Selecting too large a
fractile increases the risk of ignoring some praaéc Web pages. Conversely, if too small a
fractile is chosen, it may lead to selecting toméaa set of problematic Web pages, thus
increasing the need of resources for a closer exatian. The suitable fractile depends on the
situation. We recommend the use of probability theo determine a suitable fractile. The
probability that at least one of the three meastgesgnizes a Web page as problematic is 1-
p”3 if all of the measures are independent of avutheer.

In the formula abovey stands for a fractile (decimal number) and 3 esribmber of the
measures (i.e., ASV, AD, SD). The assumption oEpahdent measures is not exactly true,
but we still use this formula as an approximation.

Table 4 presents the probabilities for four défar fractiles. We can see that with the
75% fractile about 58% of the Web pages are regaadeproblematic. Correspondingly, with
the 95 % fractile about 14 % of the Web pages shbalselected for further examination. In
actuality, the probabilities are a bit smaller thadicated by the formula because the very
problematic operations often are identified througbre than one measure, due to some
correlations between the measures.

Table 3. Aggregate Measures of the Example Data.

Operation ASV AD SD

0->4 1.00 9.17 9.37
4->411 0.67 18.67 15.83
411> 4114 0.63 12.25 9.39
411.4->4.11.4.3 0.88 28.75 29.32

Note: ASV means average success value, AD meanageve
duration, and SD means standard deviation of dunsiti

Table 4. Probabilities of Four Fractiles.

Fractile 75% 80% 90% 95%
Probability 1-0.75"3 =0.578 1-0.80"3 = 0.488 1-0.90"3 =0.271 1-0.95"3 = 0.143
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The D-TEO method does not prescribe the use ofpayific fractile because it depends
on the situation and available resources. Insteadpffer some guidelines for selecting a
fractile. A large fractile can be selected if

= the number of operations in the test tasks is large
» it can be assumed that there are only a few prablem
= there is a limited amount of resources availabtduther examination

Conversely, a small fractile can be selected if

= the number of the operations is small
= if many problematic operations are expected to appe
= if there are sufficient resources for closer exatan of the problem pages.

The final decision on whether to include a patdciWeb page in a set of problematic
pages should be discussed with the user interfasigrer to avoid misinterpretations. Often,
if the measures are calculated based on small sampkceptional deviations from the
standard values may appear. Thus, we emphasizehthatalues as such do not directly
indicate which pages are problematic. The testiieeave best used to localize those areas in
the structure of the Web site that should be aealynore carefully.

After having determined the set of problematic Vpelges, a variety of methods can be
applied to identify the reasons for usability peahk within specific Web pages. We suggest
the use of the interaction design patterns of TIb@&9H05) and van Duyne, Landay, and
Hong (2006). If inconsistencies or deficiencies exeurrent in the Web pages, stemming
possibly from the applied screen design standatusges should be extended to involve all
the Web pages with similar structures. The scressigd standards then should be updated
correspondingly. After having made the changesjrtiproved Web pages can be heuristically
inspected, if time and resources are allowed.

AN EXAMPLE OF THE D-TEO METHOD IN USE

In this section, we describe how the D-TEO methed wsed in testing the Web site of the
Jyvaskyla, Finland, regiohThis is not a case study in a strict sense bheratn example for
illustrating the application of the method. Theatgdion proceeds in a step-by-step manner.

Define the Goals of the Test and the User Profiles

In this first step, we determined who the stakebddnvolved with the Web site were, how

the results of the test were going to be used, Wiestage of development (e.g., completed
product, prototype, etc.) of the Web site was, anich parts of the Web site should be

tested. It was concluded that the Web site wanishied prototype and that the results of the
test would be used to finalize it prior to implertieg as the final version. The Web site was
to be tested in its entirety, a feasible task bseahe Web site was relatively small scale
(approximately 1,300 pages) and hierarchically cachpWhen considering the user groups,
it was thought that the Web site could be usetuljistance, for tourists planning trips to the

Jyvaskyla region. Their primary need would be,dgample, to find accommodations in the

region. We did not define any explicit user prcfile
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Devise the Test Tasks and Identify the Optimal Path s

The Web site was aimed at providing information wbliving, working, studying, and
traveling in the Jyvéaskyla region. The main menvecs living, municipalities, travel, services,
recruitment, and events. It was decided that eadfeanain menu items should be selected for
at least one task. We coded the Web pages cordisgoto the main menu items with
numerical codes instead of the URL addresses &r ¢odnake the analysis easier. Therefore, 1
= Living, 2 = Municipalities, 3 = Travel, 4 = Seceés, 5 = Recruitment, and 6 = Events.

There was no site map available, and hence wedgod through the paths to form a
sufficient overview of the hypertext topology. Bdsen the structure of the Web site, we
constructed a test story to include eight testdgske the Appendix for a description of the
test tasks). We ensured the validity of the tesitddy checking that each of the tasks could
be carried out and optimal paths could be specifiethis phase, some of the tasks had to be
changed or made more detailed in order to fulid bbjectives above.

Organize the Test and Collect Data

When the aims of the testing were discussed withdlent, it became apparent that no
specific user group could be identified. Becausespecific user group could be identified,
the participants were randomly selected from a gmuolunteer university students. Eleven
native-Finnish-speaking participants participatedhe study conducted in Finnish, one of
whom took part in the pilot test to elaborate & tasks. Thus, the results of 10 participants
were included in the statistical analysis.

The tests were conducted in a usability laboratdryhe university. The test data was
collected using Windows Media Encoder, and theltesuvere analyzed with the statistical
software environment R. The time stamping was nmaaeually.

Analyze the Data and Draw Conclusions

The data were analyzed in the manner of the irigingcgiven in the Methods section. Problems
in the user interface were localized by calculatimgASV, AD, and SD for every task and every
operation. Table 5 presents the values for eattted5 operations within the eight test tasks.

Figures 2, 3, and 4 represent the distributionghef values of ASV, AD and SD,
respectively. Frequency in the histograms meanstimeber of operations. In Figure 2, for
instance, there are two operations with ASVs |éss tor equal to 0.4. Problems can be
located in those Web pages that are involved byppeeations situated at the extreme ends of
the distributions (cf. the two operations in Fig@)eindicated by the circled areas.

To decide which Web pages should be selectedidseicexamination, a suitable fractile
had to be determined. In order to avoid roundirgpbl@ms in defining the critical values, the
possible fractiles were 72% (18 of 25 Web pagegs)y 719/25), 80% (20/25) and 86% (21/25).
Because we did not want to select too many Webgage used the 76% fractile, implying
that the probability of recognizing a random Wefepas problematic is 0.56 (1-0.76”3). Critical
values for the three measures were determineddaegdo the selected fractile. The critical limit
of ASV is 0.60. The Web pages involved by the oj@ma with smaller values were considered
to be problematic. Correspondingly, the criticalits for AD and SD are 23.38 and 17.8.
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Table 5. Average Success Values (ASV), Average Durations)(&ml Standard Deviations
of Durations (SD) for Each Task and Each Operation.

Task Operation ASV AD SD
1 0 > 4 0.70 11.80 12.00
4 > 43 0.60 34.90 23.30
43 > 431 0.75 24.50 3.40
431 > 4311 1.00 3.12 0.60
2 0 > 6 0.20 19.60 39.00
6 > 6.66 1.00 42.38 10.60
3 0 >3 0.80 7.50 2.80
3 > 3.2 0.80 16.20 17.80
32 > 323 0.45 10.70 6.80
3.23 > 3.237 0.70 5.00 2.00
4 0 > 4 0.50 7.70 4.00
4 > 411 0.68 44.10 32.70
411 > 4114 0.50 13.25 5.60
4114 > 41141 0.56 41.63 41.20
5 0 > 4 0.90 8.00 7.30
4 > 411 0.75 17.30 13.90
411 > 4114 0.69 9.50 7.20
4114 > 41143 0.81 23.38 24.20
6 0 2>1 0.40 5.20 4.00
1 > 11 0.80 3.80 1.30
11 > 1256.1 1.00 7.13 3.30
7 0 > 4 0.80 13.30 7.10
4 > 4.19 1.00 28.00 16.60
419 > 4195 1.00 22.50 16.70
8 0 - 0.100 0.70 21.40 18.40

Frequency

Figure 2. Histogram of average succeed values (ASV).
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Freguency

Freguency

3

Figure 4. Histogram of standard deviations (SD).

Table 6 shows the numbers exceeding the criticaitd in bold (cf. Table 5). The
Column # denotes how many of the three aggregatesunes suggest that the operation (Web
page) is problematic. If more than one of the messaxceeds the critical limits, it is even a
stronger indication of problems. The operation 419 4.11.4.1 appears to be a
problem candidate based on all three measureseTdperations (4> 4.3; 0> 6; 4>
4.11) appeared to be problem candidates based omiasures. In total, 13 out of 25
operations were selected as problem candidates.

As noted in the Methods section, the aggregatedsuares are correlated with one
another. We calculated Spearman’s rank correlat@fficient (Spearman’s rho):

cor(ASV,AD) =-0.01 p=10.96
cor(ASV,SD)=-0.187p = 0.372
cor(SD,AD) = 0.804 p < 0.001

There is no correlation between ASD and AD, amdrtégative correlation between ASV
and SD is not statistically significant. There isignificant correlation between SD and AD,
meaning that the operations with high AD valuesltenhave high SD values. Because of this
correlation, probability calculations are only appmations.

Hence, we distinguished 13 problem candidatesnfore careful consideration. Each
problem candidate was mapped to a specific Web.page of those Web pages was the
Sport page (coded with 4.11.4; see Figure 5), wiidine target of the operation 4.1%4
4.11.4.1 (cf. Table 6). When the Sport page andJitxomponents were analyzed more
carefully interaction design patterns (see Methseistion), several usability problems were
found. For example, some text fields, labels, ankisl were not arranged in a systematic
manner, the Search button was difficult to notara] it was difficult to distinguish the labels
from the text. The problems could be solved appjyih design patterns (Tidwell, 2005; van
Duyne et al., 2006).
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Table 6. Critical Values (Boldface) for Each Operation.

Task Operation ASV AD SD #
1 0 > 4 0.70 11.80 12.00
4 > 4.3 0.60 34.90 23.30
43 > 431 0.75 24.50 3.40
431 > 4311 1.00 3.12 0.60
2 0 > 6 0.20 19.60 39.00
6 > 6.66 1.00 42.38 10.60
3 0 > 3 0.80 7.50 2.80
3 > 3.2 0.80 16.20 17.80
32 > 323 0.45 10.70 6.80 1
3.23 2> 3.237 0.70 5.00 2.00
4 0 > 4 0.50 7.70 4.00 1
4 > 411 0.68 44.10 32.70 2
411 > 4114 0.50 13.25 5.60 1
4114 > 41141 0.56 41.63 41.20 3
5 0 > 4 0.90 8.00 7.30
4 > 411 0.75 17.30 13.90
411 > 4114 0.69 9.50 7.20
4.11.4 > 4.11.4.3 0.81 23.38 24.20 1
6 0 > 1 0.40 5.20 4.00 1
1 > 11 0.80 3.80 1.30
11 > 1256.1 1.00 7.13 3.30
7 0 > 4 0.80 13.30 7.10
4 > 4.19 1.00 28.00 16.60 1
419 > 4195 1.00 22.50 16.70
8 0 -> 0.100 0.70 21.40 18.40 1
RELATED WORK

In this section, we make a short review of relateuk and discuss how our method differs
from and performs among the existing methods. @uwriomy for the review is composed of
five general dimensions and three specific dimarsidhe general dimensions, borrowed
from Ivory & Hearst (2001), are Ul, method classthod type, automation type, and effort
level. Ul distinguishes between WIMP (windows, isppointer, and mouse) interfaces and
Web interfaces. Method classes are testing, ingpecinquiry, analytical modeling, and
simulation. Method types include, for example, kimig aloud, log file analysis, guideline
review, feature inspection and the like. Automatiype is used to specify which aspects of a
method are automated (i.e., capture, analysisque}. Effort level indicates the human effort
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Figure 5. The Sports page.

required by a method in use. The options are (a)mail effort, (b) model development (M),
and (c) informal (I) and formal (F). (See more abthe options in Ivory & Hearst, 2001).
The first specific dimension distinguishes basina@pts and constructs used to conceptualize
user behavior and Web sites (e.g., user task, tperaavigation path). The second specific
dimension differentiates criteria used to evalugger interaction usability. The third specific
dimension shows how the evaluators interpret thelt® of the evaluation.

The Ul literature suggests a large array of evadnamethods (cf. Ivory & Hearst, 2001,
distinguish 75 WIMP user interface evaluation medthand 57 Web user interface evaluation
methods). We selected only those methods that ast relevant to our comparative review.
The reviewed methods are USAGE (Uehling & Wolf, 399QUIP (Helfrich & Landay,
1999), USINE (Lecerof & Paterno, 1998), RemUSINEt@&Mo & Ballardin, 1999, 2000)
and WebRemUSINE (Paganelli & Paterno, 2002). Tisellte are summarized in Tables 7
and 8. The D-TEO method is included in the talbefatilitate the comparison.

In USAGE (Uehling & Wolf, 1995) and QUIP (Helfrick Landay, 1999), the goal is to
automate the detection of serious usability probléay comparing the users’ task to the task
performed in the “right” manner. What constitutée t‘right” manner is defined by the
developer of the system. Ivory and Hearst (2001)) tbés kind of approach Task-Based
Analysis of Log Files. In USAGE and QUIP, the sasasability problems are localized at the
level of single actions and the results are shawa graph of the action nodes. Each node
stands for an action defined to be the user acsioth as menu selection or clicking the Open
button. The evaluator makes the decision on usalpioblems, based on the graphical data.
UsAGE supports only the user interfaces createl thié TAE Plus user interface management
system, and QUIP requires the modification of H#rgdt application source code.

USINE (Lecerof & Paterno, 1998) also deploys awtad log file analysis. Ivory and
Hearst (2001) call this kind of approach the HybFask-Based Pattern-Matching method.
USINE is an automatic usability evaluation methodJava applications, enabling the use of
the task models along with log files for analyzergpirical data. Tasks are decomposed into
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Table 7. Review of Alternative Methods Based on General Disi@ns.

Evaluation ul Method class Method type Automation Effort
method type level
Performance Performance measurement, Capture
USAGE WIMP  measurement, Peiilaliotis D tewbe IF
Usability testing 9 y y
QUIP WIMP  Usability testing Log file analysis Analysis IF
USINE WIMP  Usability testing Log file analysis Analysis IFM
RemUSINE  WIMP  Usability testing Log file analysis Analysis IFM
WebRem- Web Usability testing Log file analysis Analysis IFM
USINE
D-TEO Web  Usability testing | c'formance measurement,  Analysis, IFM
Log file analysis (Critique)
Table 8. Review of Alternative Methods based on Specific Biisions.
Evaluation Concepts and Criteria Interpretation of criteria
method constructs
UsAGE Supports only the user Comparing event logs for expert user  Two files (“expert” and

interfaces created with
TAE Plus user interface
management system.

Each node stands for the
action that is defined to be
the user action, such as
menu selection.

and novice user. Designer is also an
expert user typically.

In addition to a graph, the percentage
of expert nodes matched to novice
nodes, ratio of novice to expert nodes,
and percentage of unmatched novice
nodes are analyzed.

“novice”) are
automatically compared
by the tool and the results
are shown graphically.
Based on this, a usability
analyst figures out where
the usability problems
exist.

QUIP

Requires the modification
of the target application
source code.

Each node stands for the
action that is defined to be
the user action, such as
menu selection or clicking
the Open button.

Comparing task flows for Ul designer
and multiple test users. The trace of
the Ul designer represents the
expected use. Quantitative time and
trace-based information is encoded
into directed graphs.

The evaluator makes the
decisions based on the
graphs by analyzing them
manually.

USIN

E Developed for usability
evaluating of WIMP
interfaces.

Requires X Window
environment.

Requires comprehensive
modeling and formalization
of user tasks.

The accomplished tasks, the failed
tasks, the never tried tasks, numerical
and temporal information of the user
errors, how long each task took to
complete, the times for the abstract
tasks, the errors occurred instances,
task patterns, the test time, number of
scrollbar movements, and the number
of windows resized.

Evaluators make the
decisions about how to
improve user interface
based on the simulator
data. (The suggested
interface changes are not
drastic; e.g., there should
be more difference
between button and
images.)
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RemUSINE Developed for remote Tasks related criteria (single user
usability evaluating of session): Completed tasks, failed
graphical Java tasks, never tried tasks, errors, task
applications. patterns, tasks/time, errors/time,
Requires the tasks/errors, tasks/completed.
comprehensive modeling Tasks related criteria (groups of
and formalization of user user sessions): Completed tasks,
tasks. failed tasks, never tried tasks, errors,
task patterns, tasks/time, errors/time,
tasks/errors, tasks/completed.
WebRem- Java based tool Tasks related criteria  (single Evaluators make the
USINE developed for remote user): Completed tasks, missed decisions based on the
usability evaluation of tasks, never performed tasks, errors, rich simulator data (e.qg.
Web sites. task patterns, error/time, task/time, identify what tasks create
Requi . tasks/errors, tasks/completed. problems and what tasks
equires comprehensive -
modeling and formalization = Tasks related average times and are efficiently performed).
of user tasks. standard deviations (number of
users): Total time taken by user
session, number of completed tasks,
number of errors, number of scrollbar
movements and change dimensions
events.
Pages related criteria (single
user): Visited pages, never visited
pages, scroll and resize, page
patterns, download time, visit time,
page/access, page/scroll/resize.
Pages related criteria (number of
users): Average number of accesses
in to each page, average frequency of
patterns, average downloading time,
average visit time.
D-TEO Developed for locating Operation-specific values (single Problematic Web pages

usability problems in
directed information
search from Web sites.

Is based on defining the
optimal paths composed
of operations needed to
navigate from the entry
Web pages to the terminal
Web pages in order to find
the target information
items.

participant): success value, duration

time.

Aggregated task-specific values
(All tasks and participants):
average success value for an
operation, average duration for an
operation, standard deviation of
durations.

Criterion for problematic Web
pages: based on fractiles.

are identified with
gquantitative measures.
Based on this
information, usability
evaluators can focus their
attention on those pages.

subtasks (sets of activities) that are relatedaitheother within temporal relationships. The
results derived by USINE include quite extensivenatical information about the tasks and
subtasks, such as which tasks have been acconthlwhech have failed, which have never
been tried, user errors, and so on. Evaluators rdakesions on how to improve the user
interface based on the log data related to thestaskl subtasks. USINE does not enable
comparing these results across study participanti,is based on only task-related criteria of
single user sessions. This means that it doesggoegate data, such as the average times of
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subtasks across the participants or which taske baen accomplished or failed across the
participants. We suggest that a subtask-level cosgpabetween the participants could bring
essential knowledge to advance locating usabilibplems. USINE is also a rather laborious
method, requiring the construction of comprehentag& models.

RemUSINE (Paternd & Ballardin, 1999, 2000), aseatension of USINE, enables
capturing data remotely and comparing the result®sa the participants. RemUSINE
employs task-related criteria for both single usessions and groups of user sessions. In
RemUSINE, evaluators make decisions regarding lmomwprove user interface based on the
simulator and log data. RemUSINE, like USINE, waggioally developed for evaluating
Java applications and, as Paganelli and Paterr@?)2Zdate, it is not suitable for evaluating
how information is accessed through user interfat&geb sites.

WebRemUSINE (Paganelli & Paterno, 2002) has iigiroiin USINE and RemUSINE.
WebRemUSINE uses task-related criteria and paggeelriteria for both single user sessions
and the number of users. In WebRemUSINE, the et@kianake decisions on usability
problems based on the rich simulator data. WebRdMB® a Java-based tool developed for
remote usability evaluation of Web sites, and duiees the comprehensive modeling and
formalization of user tasks. However, despite qoietihg a comprehensive task model and
comparing the results across the participants hbipgusich quantitative data, neither
RemUSINE nor WebRemUSINE provide an exact way tatl® problematic subtasks. For
example, even if the average times of the subt@skknown across the participants, the critical
guestion about when the average time for a spetifitask is too long remains unanswered.
We argue that there must be some rules, whethetr @theuristic, for helping determine some
limits for crucial measures. Our suggestion isube of the fractiles.

The D-TEO method is based on the use of two gasimé usability criteria, search success
and search time, aiming at revealing how a usdommes as a navigator in a web of hypertext.
The former criterion is evaluated through operasipacific Success Value, calculated by the
number of attempts required to find the optimahpahe latter criterion is expressed by duration
time between the executions of two sequential dpesa The D-TEO method is engineered to
distinguish a part of a Web site that contains rtist likely usability problems in directed
searches. The results enable usability speciétistoncentrate their efforts on making a deeper
analysis of that particular area. The method dassamm at giving special guidance on the
examination of what kinds of problems there are lamd they are solved. Of course, if some
Web page appears to be the one in which userddeget lost, it is justifiable to expect that, for
instance, the navigation, search, layout, typographcontent organization on that Web page is
insufficiently designed. Similar goals are pursiigda number of interaction design patterns.
What makes our method different when comparedherahodels is the use of heuristic rules for
determining critical limits for the assessment afeatain Web page as problematic one. These
rules are based on fractiles, which are selectedsituational manner. This semiautomated help
is indicated in Table 7 by presenting (in parenff)escritique in the column of Automation type.

To summarize, the literature provides a largeergrof methods for testing the usability
of Web pages by observing users carrying out tagksether given wholly for, or as part of,
their daily work. Our method differs favorably fraimem in the following aspects. First, the
method is rather lightweight, meaning that insteédconstructing a comprehensive task
model, as required in USINE, RemUSINE, and WebRemMBSonly the optimal paths for
the test tasks have to be specified in D-TEO. S&coar method supports making decisions
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on the limits of critical values. This is partictiiabeneficial in the situations where explicitly
defined goals are not expressed in the quantitatigasures. Finally, D-TEO distinguishes
those parts of a Web site that are more problemasca result, scant resources can be
focused on making a deeper evaluation of thoses amelg.

SUMMARY

The Internet holds an increasingly more importamsifon in today’s information
dissemination. Diffusion of electronic commerce daterprises and eServices provided by
municipalities and government agencies have adwatineeinternet as a daily means for both
professionals and diverse audiences for interpatsoteraction and information searches. In
attempting to serve these multiple audiences, VWWebdesigners are challenged to meet the
needs of a heterogeneous user population, frontes\id heavy users, from persons having
significant training for use to those with poorliskand low interest in information search. To
ensure that all the people can find, with modefstrefwhat they are seeking, Web interfaces
must meet high usability standards.

In this study, we have proposed a novel methdtedc®-TEO, which supports Website
testing to find problematic Web pages. This senoiauatted method is based on the analysis
of interaction tasks in directed searches witha¢kaluated Web site. It provides a stepwise
procedure that starts with defining the goals aser profiles and ends with analyzing the
collected data and drawing conclusions. The methodes a test organizer in devising test
tasks, decomposing them into elementary operatamg,defining the optimal path for each
task. Users are observed as they execute theagdst and, for each operation, the time spent
and the deviations from the optimal path are reedrtlsing statistical methods, the collected
data are analyzed to reveal which Web pages aldgonatic. This enables the test organizer
to concentrate on more careful examination andyaisabf particular small set of Web pages.
Compared to most of the existing methods, D-TE({@yfgweight because it does not require
the comprehensive modeling and formalization of t&seks (as in Lecerof & Paterno, 1998),
nor the existence of site maps. What also make&£D-beneficial is the support it provides
regarding the situationally determined limits oitical measures for considering whether or
not a Web page is included within a set of problem&/eb pages.

The D-TEO method is still under research and dagrakent. At the moment, we are
enhancing the method to encompass a wider varfatyjteraction tasks, not simply directed
searches. The current procedure should be engthémmard a more fully automated mode,
thus decreasing the need for human resources eqthired expertise in Web usability for the
analysis aspect of the method. At the same tinghatld be stated more clearly which type
of methods—nheuristic, pattern, or rule-based—atcememended as methods (e.g., Nielsen &
Molich, 1990; Tidwell, 2005) applied prior to andfollowing the deployment of D-TEO. In
the future, we will consider how to integrate thethod with qualitative methods in order to
provide more flexibility for distinguishing probleatic Web pages, analyzing them, and
finding solutions to them. Until now, we have apgliD-TEO in only small cases. To have
stronger evidence of its feasibility, we will apphe method in a wider diversity of cases.
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ENDNOTE

1. The Web site http://www.jyvaskylanseutu.fi wasted for the Jyvaskyléa region.
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APPENDIX

Thetest tasksin the case study

1.

You want to have a new hobby. What kinds ofue@ activities can the Community
College of the Jyvaskyla region offer you in theirsgp 2007?

You promised your friend that you will takerg ttogether to Hankasalmi for one day in
July. What kinds of events take place there onudy, 20077?”

You are going to spend the weekend in Hankasata you will need a place to stay
overnight. What kind of camping sites are therelamkasalmi?”

Assume that you are living in Petajavesi. Whiadl lof sport can you exercise in the local
sport clubs?

There is one ringette team in the JyvaskyléoregiVhat is the name of this team?

The southern part of Uurainen is bit more th@nkeh from the center of Jyvaskyla.
Which kinds of properties are there for sale indien?

You would like to contact the project managethe Health and Special Sport project
(TERLI). Find information about the project on &b site of the Jyvaskyla region.

Try to find out when the Web site of the Jyvdakyegion was opened.
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INTERNET THROUGH THE EYES OF 11-YEAR-OLD CHILDREN:
FIRST-HAND EXPERIENCES FROM THE TECHNOLOGICAL
ENVIRONMENT CHILDREN LIVE IN

Harri Oinas-Kukkonen Heli Kurki
Department of Information Processing Scienc Department of Information Processing Science
University of Oulu University of Oulu
Finland Finland

Abstract: The aim of this research is to obtain a deeper tstdading of children’s own
views and experiences of using the Internet, arar thttitudes towards parental
supervision and the technological environment ifictvithey are growing up. This article
reports on a survey of Internet use among the-@iffde pupils in ordinary Finnish
schools. The population studied was a selected Isampd the data were analyzed both
statistically and by qualitative methods. Nine oluten children are regular Internet users,
and every second child uses the Internet daily. ddmtemporary Internet seems to be a
means for social interaction for girls and for piag games for boys. In more general
terms, the Internet serves as a different kinafafrimation vehicle, depending on the user.

Keywords: Internet use, Web, children, survey.

INTRODUCTION

The Internet can serve as a source of informatt@heatertainment, a place for creating and
maintaining personal contacts, as well as a wapdh a new dimension to studying and
learning. However, children can unexpectedly facdesirable content on the Internet. At the
same time, new ways of advancing the harmful aspEdinternet technology are taking place
continuously. In public discussion, children’s imet use is frequently linked with topics such
as pedophilia, Web addictions, declining sociallskemotional impoverishment, failure to
distinguish between fact and fiction, aggression @atroverted behavior. It has become clear
how important it is for children to learn from aarly age to be critical in evaluating and
interpreting the credibility of sources of infornwet. Most studies on children’s use of the
Internet to date have approached it from an adidtvpoint, for example, from legal
restrictions. Less attention has been paid to i@nld own views and experiences. The anxiety
of the general audience still lies predominantlyhia dangers posed by the Internet’'s content
per se whereas only a few seem to regard children’s amelfas being the primary matter
(Friedman, Hurley, Howe, Felten, & Nissenbaum, 2008e aim of this research is to obtain

© 2009 Harri Oinas-Kukkonen and Heli Kurki, and thgora Center, University of Jyvaskyla
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a deeper understanding of tbleildren’s experiencesf using the Internet and their attitudes
towards parental supervision and the technologicalronment in which they are growing up.

Previously, scientific research has concentratedelg on examining the technical
aspects of the regulation of Internet content (Ho L&i, 2003). Although various
technological applications exist for filtering olobking certain forms of Internet content,
parents do not take advantage of these, probaldguse they either do not know enough
about the dangers of the Internet or their techrskidls are inadequate for such applications
(Shoniregun & Anderson, 2003). In any case, teagiet are evolving so quickly that many
of the solutions to these concerns available t@tayguickly becoming outdated.

Chat and instant messaging, for instance, are edlyechallenging technologies, since
they easily lead children to make new friends i@ Web while, at the same time, may offer
a false sense of security that may induce childném meetings in the real world that are
detrimental or even dangerous for them in one wagrmther (Shoniregun & Anderson,
2003). The content found on the Internet can posatgr dangers to children than even that
offered by television, movies, or music; the lattegdia are subject to at least some degree of
supervision and legal regulation, whereas the meters largely unsupervised, unrestricted,
and open to users of all ages. It also seems thairfoie of its interactive nature, the Web is
capable of binding the user to it more efficierttigin the traditional media (Mustonen, 2001).

This article will report on a survey seeking a dgepnderstanding of Internet use among
children about 11 years old (fifth-grade pupildFinnish schools, which corresponds with the
6" grade in the United States) and the dangershbgtgerceive in it. This article is structured
as follows: The related research is discussedaméxt section. Next, the research design will
be explained, followed by the results regardingaspymities and uses of the Internet and skills
in doing. Then, children’s experiences of Interasé are recounted. The final two sections
address the results, compared with those fromectla&search, and draw conclusions.

RELATED RESEARCH

Rideout, Roberts, & Foehr (2005) studied both gtetintely and qualitatively the media use
of 8- to 18-year-olds in the United StateBhey report that the kids and teens go on-line for
an average of 48 minutes per day, spending modheftime playing games, instant
messaging, and visiting Web sites. They seemedetatify a significant divide in the quality
and nature of the Internet use between major racidlsocioeconomic groups. In general, the
youth live media-saturated lives, spending dailyasarage of 6 hours and 21 minutes with
media, such as watching television, listening mussing computers outside schoolwork, and
playing video games. According to Rideout et &lase who received the poorest grades in
school spend more time with video games and lessith reading than their peers. In spite of
this, the majority of young people say that thargmts do not impose any rules on them
regarding their use of computers or other mediaer@liy Rideout et al. suggest that not only
are all the aspects in the media space constahdyging, but the pace of change is
accelerating as well. Media and technology seeretanorphing and merging, forming an
ever-expanding presence throughout daily environsaefor instance, oftentimes children
may be watching a television program or playingde® game while simultaneously working
on the computer. Today’s youth seem to become msastenultitasking.
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Ito et al. (2008) studied qualitatively young peopl participation in the new media
ecology? Young people seem to use friendship-driven aretést-driven practices in their on-
line participation, which have very different sd@annotations. The friendship-driven practices
extend the friendships of their familiar contex@ach as schools and organizations, whereas
interest-driven practices aim at finding new peetdside the boundaries of their local
community. The friendship-driven practices, whicigim be called “hanging out,” is always-on
communication with existing friends, and it mayy fostance, encourage teens to initiate the
first stages of a relationship. The integratiorfr@nds into the infrastructure of social network
Web sites has transformed the meaning of friend<bip the other hand, the interest-driven
practices may help distribute the young people’ska/to on-line audiences and to develop new
forms of visibility and reputation. Adult participan is more welcome in the interest-driven
practices. In both practices, however, the youtater and navigate new forms of social
behavior. In this process, they may start “messimgund” with new forms of media and
technology, using trial and error approaches tatereshare, and customize content, and to
receive feedback from others on-line. This immegiand breadth of information seems to
lower barriers in self-directed learning. Messimguad is often a transitional stage between
hanging out and more interest-driven participat@thers “geek out” and dive into an interest or
talent. This is highly social and engaged parti@oain Internet communities, but primarily not
driven by local friendships. Adults are not autacaly considered as experts in Internet
communities. In general, participation in thesea@ctivities seems to have special powers to
shape on-line behaviors, and peer-based learnind, development of social norms in
negotiation with their peers seem to charactehigarodern use of the Internet by young people.

Hagen (2007) discusses questions related to “regwis” on media use, in particular
between children and their parents. Such negotistiovolve how much and for what
purpose the children seek to use television orrbexnet. According to Hagen, new media
intensifies the pressure on parents to monitorragdlate their children’s media use.

Staksrud, Livingstone, & Haddon (2007) studied pean children’s use of on-line
technologies. They note that most European reseamecberns teenagers. A high proportion
of the research on younger children is qualitativeature, whereas little research on younger
children addresses questions of on-line risk. Tib@noquestions are asked regarding parental
regulation only from parents, neglecting childrerésponses to such regulation. Children’s
Internet use is a complex phenomenon and childrem® perceptions deserve more
research. Moreover, research on social networkjpgears to concentrate on just a few
countries. Most research is largely focused ondlder generation of the Internet, whereas
there seems to be little evidence thus far reggrdie Web 2.0 or platforms other than
personal computers for Internet access. Even iffifled commonly draws on comparisons
between off-line and on-line activities, the vasajonity of research on on-line activities
focuses attention on children’s lives off-line. Masportantly, there are still only a few
longitudinal studies. Based on the same researojeqty Lobe, Livingstone, Olafsson, &
Simdes (2008) suggest best practices for reseatalthildren and on-line technologies.

Staksrud and Livingstone (2009) discuss teenafgasiing to anticipate and cope with on-
line risks. They suggest that most children sedk frem their friends or ignore the bad
experiences, in most cases also excluding any ewwolivement. Gender and age seem to affect
risk management strategies. In another study céedurc the United Kingdom, Livingstone and
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Helsper (2007) provide quantitative evidence fer éitistence of the digital divide, stating that
age, gender, and socioeconomic status affect téygof access to and use of the Internet.
Dunkels (2007) studied qualitatively the perceggiohthe Internet use by children in grade
six. She concludes that the Internet seems to eehelildren’s lives rather than to have a
negative impact on them. Many children see thegoodpnities and affordances increase rather
than express a great deal of anxiety; other chldneply are not as impressed with the Internet
potential. Children know what the dangers are loubat express much fear for themselves and
think that these downsides are not immediatelygoteis everyday use of the Internet. Negative
aspects of on-line activity include unwanted congera technical problems, but children seem to
have developed implicit counter strategies agdivestvarious downsides. Most often these are
developed together with peers or alone, with vithg adult input. Young people’s Internet use
seems to be dominated by local applications linkipgvith people geographically close to them.

RESEARCH DESIGN

This research focused on the fifth-grade pupiledagpproximately 11 years, at several
Finnish schools. Students of this age can be eggdotbe capable of coping with a written
guestionnaire and expressing themselves in responsepen-ended questions. Before this
survey was applied, the conceptual validity of shevey vehicle was addressed by making a
careful study of earlier works and the conceptslus¢hem.

The survey was carried out during February and Ma@©6 in the city of Raahe in Northern
Finland. Raahe has 12 elementary schools, wittehgopulation of 264 fifth-grade pupils. The
principals (rectors) of these schools were contiabie phone or e-mail and asked about their
willingness to take part in the research. Theictieas were favorable and encouraging. They
reported that use of the Internet had been disdussgquently at their schools and that it was
regarded as both extremely valuable and highlylenodtic. Eleven of the 12 schools agreed to
take part in the study, implying a potential sangdl@42 pupils for our survey. Any child, or his
or her parents, could opt out of the survey. Thhes,sample is a selected sample rather than
random sampling. The data were analyzed bothtstalig and by qualitative methods.

Instructions were prepared for the teachers andcaompanying letter for the parents.
Every effort was made to ensure that the questiommaas easy to understand and relatively
quick to answer. The wording and layout were ptete®n a separate group of respondents
and then tested on the pupils at one of the sasufieols in January 2006. This pilot test
demonstrated that the questions were fully undedstiale.

The survey was conducted after the teachers haihettsigned consent forms from all
parents. This was regarded as particularly impbmeview of the young age of the pupils. It was
decided that the children should complete the turesdire during school time so that the
teachers could ensure that the students answeeedjutbstions independently. The teacher
double-checked the signed consent forms receivah fihe parents and asked the pupils
individually whether they were willing to take pa@ine of the authors attended the questionnaire
completion in six of the schools, whereas the teactook care of this in the other five schools.

The questionnaire contained 19 main questions, miogthich included subquestions.
The 15 structured questions were aimed at elicigjugntitative information on experiences
of Internet use, employing a 5-step Likert scaletf® assessment of attitudes, while the 4
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open questions were designed to obtain a more ymdfansight into the children’s
experiences and to give the children an opportunigxpress their views in their own way.

The pupils were encouraged to ask for help if tiveas anything in the survey that was
unclear. They were also told that the authors efgihestionnaire were interested in the pupils’
own experiences and opinions, and that it was ecéssary to answer all the questions. They
were assured that it would not be possible to ifiemmdividual pupils in the final report. All
answers were treated confidentially and they wardctly to the researchers without the
teachers examining them.

All of the completed surveys were included in thalgsis. The few unclear points in the
replies concerned mostly situations in which theilguwere asked to choose just one
alternative. We deleted from analysis those resggois individual questions in which more
than one alternative was indicated. The other ehgh in interpretation was mainly isolated
cases of illegible handwriting. In general, the iBipanaged to answer the questionnaire
very carefully. The replies to open questions wewpied word for word into a separate
program and then categorized by using qualitativethods of content analysis. The
guestionnaire was in Finnish, and all the childregre fluent in Finnish. The responses
presented in this article as results are Englishslations from Finnish completed by one of
the authors, but they attempt to be faithful toghelents’ meanings.

We could not find evidence that the teacher orares®r in the classroom influenced the
results. The metrics employed appeared to be wiéegsto the group of subjects and thus to
measure what had been intended. Although the ehildid not appear nervous at the data
collection time, it is impossible to exclude théluence of this or of occasional carelessness.
Admittedly, some factors connected with the measerg of children’s opinions, attitudes, and
beliefs in numerical terms can detract from th&bdity of the results to some extent. Children
are not always conscious of their own feelings pedhaps have never stopped to think about
their feelings with regard to certain matters ptiorseeing them in the questionnaire. Their
interpretations of their own opinions can also vaith their moods, their environment, or the
point in time. Children may also be inclined to sioler whether their answers are socially
acceptable, whether they conform to the expectwdthe person designing the questionnaire,
or whether they might prove too shocking. Thus,réseilts should be regarded as indicative of
trends rather than as the basis for deriving factigng conclusions.

OPPORTUNITIES, SKILLS, AND USE

The questionnaire was completed by 229 pupils,ngiva response rate of 94.6%. The
responses were fairly equally divided between ¢&3:7%) and boys (49.3%).

Opportunities

Almost all respondents (94.8%) had access to aarriat connection at home, mainly
somewhere other than their own room (72.2%). Fdufive students (80.3%) used the
Internet primarily in a room that was open to thHeole family.

Almost half of the respondents (48.2%) used therirdt at least once a day, and 88.9%
did so at least once a week. Only 6.2% claimedttiet rarely ever used it. The most typical

150



Internet Through the Eyes of 11-year-old Children

duration of use was 30—60 minutes a day (44.6% efeéspondents), while 8.6% spent more
than 2 hours a day on-line. The duration of use slightly lower with girls than with boys
(x*= 8.969,p = 0.030).

Even if the Internet is most often used in a robat is open to the whole family, most of the
kids report being alone when using the Internetoatnalways (54.4%) or at least rather often
(79.9%). Nevertheless, some of them also use teenkt at times with their friends (39.2%) or
with siblings (24.2%). Very few of them use it ofteith their father (3.3%) or mother (3.3%).

Parents’ absence from their children’s Internet siseply may be related to parents
being busy with work or home-related activities.offrer partial explanation would be that
parents feel that they have not yet learned tahesénternet well enough.

Skills

The children often claimed that they were bettensing the Internet than their parents. Two
thirds of them (66.8%) believed that they were nsiied than their mother, and half (50.9%)
were of the opinion that they were more skillednthtaeir father. Moreover, 93.8% of
respondents claimed that the Internet was easseto92.0% felt that it was easy to learn to use.

The respondents had a fairly clear picture of wdwaitent was not appropriate for their
age and what details about themselves they shaildeneal. Many of them were wary of
contacts with unknown people. A few also realiZeat safe Internetse involved proper data
protection in a technical sense, including virumglation, firewalls, and careful handling of
spam e-mail. A selection of opinions on this isspraed in Table 1.

Use

The pupils were well versed in using the latesmi®rof communication to contact their
friends. While little use was made of e-mail, aajrdeal of communication took place via
instant message services, such as MSN Messenges il2 community®

More than half of the children (52.1%) talked tteeir friends via chat or message
services daily, whereas 73.0% talked to their fijenver the Internet at least twice a week.
The median was twice or more times per day. OneHlo(27.0%) talked with their friends
over the Internet once a week or less. Meanwhitks made more frequent use of e-majs (
= 11.600,p = 0.003). More than a half of the respondents2®3.used e-mail less than once
a week, comprising 42.5% of the girls and 64.5%hefboys.

Practically every second child (48.0%) played gameghe Internet on a daily basis,
whereas three out of four did so at least on a lydmsis (72.6%). The boys played Internet
games more frequently than the gigl$< 14.200,p = 0.001), with 60.4% of the boys playing
daily as compared with 35.7% of the girls. Thug toys would appear to lean towards
social interaction through game playing, whereas dghls use the Internet more often for
communication purposes than for games.

Almost half of the respondents (47.3%) surfed titerhet at least once a day. About one
fourth (24.1%) surfed the Internet less than oneeek.

A fourth of the respondents (25.2%) listened to imos the Internet on a daily basis,
including one in three of the boys (33.3%) and iongx of the girls (17.0%). The boys made
more use of the Internet for their music interéisém the girlsy®= 10.333p = 0.006).
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Table 1. “What things do you think you should bear in mindtet using the 'Net
will be as safe as possible?™*

Girls:  “I would follow the rules of the Internet and not go to all kinds of pages.”
“l don’t give my contact data to anyone else.”
“l don’t talk to strangers.”
“l only go to pages that | know are not shocking.”
“Switch the continuous anti-virus program on to check the computer when using the net.”
“l mustn’t download anything that seems suspicious or which | know nothing about without permission.”
“Whenever | go anywhere | must know how to get out again.”
“I mustn’t give any data on myself, and Mommy comes to look from time to time to see what pages I'm on.”
“My parents should keep an eye on what I'm doing.”
“l mustn’t go to stupid or dangerous pages that might have viruses.”
“l mustn’t promise to meet people | don’t know.”

“l don’t go chatting; | only talk with friends | know.”

Boys:  “| don't give names, addresses or passwords.”

“l only visit pages | know.”

“l mustn’t download games, music or programs from the 'Net, because of viruses.”
“l mustn’t go to pages that are unsuitable.”

“The child lock, firewall, and anti-virus program.”

“l mustn’t go to strange pages or open spam mail.”

“l mustn’t go to foreign pages.”

“Keep hackers under control, viruses away and avoid information from the wrong places”
“l mustn’t give away personal data or go looking at violent pages or videos.”

* In Finnish, the wordNet is often used to refer to the Internet. In pragtibis most often refers to the Web.

One in five (19.8%) searched for information ndated to schoolwork on the Internet
on a daily basis and almost a half (46.2%) did sdeast once a week. Here again the
frequency of use appears to be sex dependent,oye dearching for information slightly
more frequently than the girlg?= 7.404,p = 0.025).

The children nevertheless made relatively little ogthe Internet to obtain information
related to their hobbies or interests. Only 15.56ébtdis once a day or more frequently, and
they did this less than once a week in 69.1% okga&inding information related to
hobbies or other interests was more common amangalys §° = 10.999,p = 0.004) than
among the girls (21.7% vs. 9.6%, respectively).

Children of this age made rather little use of bhieernet to support their schoolwork,
with only 5.9% of the respondents doing so on &/dmisis. The vast majority, 79.0%, did so
less than once a week or not at all.

A small number of pupils discussed the other useg made of the Internet. In doing so,
the girls mentioned the construction and updatbéarhe pages, and searching, storing and
editing of pictures, as well as their interest ordes. Meanwhile, the boys mentioned game
and software development as well as watching videos
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EXPERIENCES OF INTERNET USE
Enjoyable Experiences

The activities that the children evidently enjoyembst were chatting with their friends,
looking at picture galleries, playing games, e-psehrching for facts, listening to music, and
watching videos. Table 2 provides some of thessrassts in the students’ own words.

Frightening and Shocking Experiences

One in five children (19.7%) said that he/she haughtl some frightening material on the
Internet. Some (4.5%) reported that they had bednis kind of a situation often. Thirty-three
children replied to the open question on frightgnexperiences (i.e., “I was frightened when
...”). For representative replies, see Table 3. Makstthe frightening experiences were
connected with death, violence, and crime, ofterthia form of videos, but also stories
circulating as e-mails. Some had been frightenedd®mg edited pictures of themselves or
others that they know that had been placed onrteenlet without permission. The boys were
also worried about viruses and the fact that ugiegnternet costs money.

Almost a third of the children (29.9%) had founangoshocking material on the Internet,
but they reported this was a rare occurrence. There 53 children who replied to the question
“I was shocked by the fact that ...” (see Table 4e Greatest numbers of shocking experiences

Table 2. “What is there about using the ’Net that is plegsanusing, or interesting?”

Girls: “There are lots of things especially for young people: picture galleries, games pages, the Messenger
' and so on.”

“Games and chatting with friends are fun when you know the people.

“You can look for information about things that interest you.”

“It's great fun to chat on the MSN Messenger, play games on the 'Net and search for pictures and edit
them. PS. | don’t mean making fun of them.”

“You can visit your own pages and your friends’ pages or open your e-mail.”

“Games and the Messenger, ii2 and the Habbo Hotel.”

“You can watch videos.”

“Amusing games, interesting stories, you can find information, and it’s fun to do extra exercises for school.”
“You can listen to music and find the words to the songs or other information, and you can play games.”
“You can find out all sorts of things / learn to use the net better.”

Boys:  “Watching films, watching sports etc., playing games, looking at the sports pages
“You can download music, find things out, learn things and chat with your friends.”
“The Messenger and ii2, and games.”
“You can go and look at funny pictures and videos.”
“Well, the games, for instance, and the forums where you can meet other people.”
“Habbo Hotel, for example, where you can have fun or chat with friends.”

“Among other things | read the news and look at my own e-mail.”
“When you can learn English and find out information for school.”
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Table 3. “l was frightened when ...”

Death, Violence and Crime: “When a horror video came.”
“When people kill each other and things like that.”
“It showed pictures of accidents in which people died.”

Stories Circulating as E-mails:  “There were some chain messages that were frightening.”

“An e-mail in which you had to find differences between pictures and then a
monster suddenly appeared, but I'm not frightened of it any longer!!! ©

“A man appeared in the middle of an e-mail, for instance, and his mouth was
bleeding.”

Edited Pictures Placed onthe  “There was once a picture of a car that was driving along when suddenly an
Internet Without Permission: awful head appeared on it.”

“Some sort of awful wallpaper picture.”

“A monster attacked the screen, and it was a girl who had been attacked by an
animal.”

“When some pictures had been edited without permission.”

Viruses and the Fact that the

Internet Costs Money: 'When | thought the computer had a virus, but it was only a joke.

“When the computer got a virus.”
“That it might cost money to look at something.”

were reported in connection with random browsingparticular, related to sex and pornography.
The girls had also been affected by accounts acwires of cruelty to animals, and some
children had been shocked by attempts at bullymbather forms of unnatural behavior. Many
had suffered surprises due to Web addresses tisat\ckesembled each other.

Altogether, 125 children answered the question “Wisathere that is shocking,
frightening, misleading or unpleasant about usimg 'Net?” A representative selection of
replies is given in Table 5. Although this questiwas not asked directly in connection with
the one on the frequency of shocking and frightgr@rperiences, the pupils still mentioned
sex and pornographic material as the most unple#isags. The boys had more experiences
of this kind than the girls. They also mentionedises and other forms of computer crime as
disturbing features. Unexpected or unnatural beirasuch as bullying, death, violence, and
crime, often in the form of video material, wereceragain reported.

Telling Others About Unpleasant Experiences

The children clearly wished to share their unplabssxperiences of Internet use with
someone. Only one in eight of them (13.2%) said tiw@y would not tell anyone about the
things that frightened or horrified them. The psappreferred to share their unpleasant
experiences with their friends (82.2%), the girlaam more oftensf = 20.379,p < 0.001)
than the boys (93.5% vs. 69.1%). It may well be thase 11-year-old boys were behind the
girls in their social development to such an extbiat unpleasant experiences were not an
“acceptable” topic of open conversation among thémest of the children were also
prepared to tell their parents about such expesegneven though 60.2% of the parents had not
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Table 4. “l was shocked by the fact that ...”

Pornography: “Disgusting pictures, that is, all those porn pictures and the like.”
“When | was playing games with a person | didn’t know he offered me sex on the
‘Net.”
“Once when | sent out a search for my own name on the Google | suddenly got a
porn picture. | shut it off straight away and haven't gone there since.”
Even ordinary pages have porn on them, if you search under ‘animals’ or ‘the world
of animals,’ for instance.”

Other graphics: “There were horrible, violent pictures there.”
The pictures were crude.”
“They show such stupid pictures on the 'Net.”

“l got a chain e-mail telling how to put kittens into bottles for the rest of their lives to
make decorations out of them.”

“Some sort of pictures of cruelty to animals.”

Cruelty to animals:

“It was about having fun murdering and being cruel to animals.”

Bullying or unnatural “The pages belonging to people who had been bullied at school had stories with
behavior: threats to kill somebody.”
“Some people are bullied in the conversations.”

“One weirdo asked me personal things that don’'t concern other people, and there
are pedophiles there.”

“l was going to one picture page but made a mistake in the address and got a lot of
really stupid pictures.”
“When | was going to ii2 | wrote iii2 by mistake and it was some kind of sex page.”

WWW addresses:

asked their children to tell them of unpleasantegigmces connected with Internet use. Three
fourths of the children (74.0%) indicated that theguld tell their mother, the girls more
often than the boysy{ = 7.264,p = 0.007). Slightly fewer were willing to share see
experiences with their father (65.8%). Only one aiutwelve of the children (8.2%) thought
that they would inform the police about illegal el discovered on the Internet, whereas
one out of ten (10.6%) would be prepared to tedlalthis to their teacher. For some reason,
the Internet seems to be thought of as a virtualdvanly in which illegal or harmful deeds
become more acceptable than in the real world.

As many as 78.8% of the respondents reportedngsiery rarely or not at all pages that
their parents would not have wanted them to visitj even the others only infrequently or
sometimes. The girls visited these pages less dftam the boysyf = 13.683,p = 0.008).
Four of five children (82.2%) visited very rarelye¥y/pages that, in their own opinion, were not
worthwhile visiting, and nine out of ten (89.9%poeted that they would very seldom return
to such pages of their own accord.

The more frequent Internet users told their motha&lp®ut their experiences less
frequently than did those who used it less ofteén=8.917,p = 0.030). About two thirds
(65.6%) of those who used the Internet on a dakidtold their mothers of their shocking or
frightening experiences, as opposed to 80.2% ofehwho did so on a weekly basis and
90.9% of those who did so one to three times a mont

155



Oinas-Kukkonen & Kurki

Table 5. “What is shocking, frightening, misleading, or uegdant about using the 'Net?”

Pornography: “There are also things on the 'Net that are not for people of our age.
“All the stupid adult things, like the over-18 pages.”

“It's unpleasant and upsetting to go by accident to a page where there is someone naked.”
“Sex (pages), porn pages, stupid pages, viruses.

Viruses: “Spam mail and viruses.”
“Viruses are unpleasant, for example, and sometimes frightening.”
“Hackers, viruses, and hidden advertising.”
“Viruses can come from there.”
“There are people on the net that copy other people’s pictures and spread viruses.!

Unexpected or “Someone could fool me into giving my own name or address or something by
unnatural behavior: pretending to be someone else.”

“Deception, at least, and pointless messages.”
“There can be people who might take advantage of my data.”

“Some people on the ii2 make nasty remarks.”

“One frightening thing about the net is that there are strange people around who can
send nasty messages and so on.”

“All the people who ask for pictures and the like on the net, that's something unpleasant.”

Death, Violence, and

Crime- “If you go to the games pages they can lead to other pages that are frightening or violent.”

“There are frightening videos on it.
“Horror games.”
“Horror films such as those for people over 15 or over 18.”

“You sometimes find brutal videos or wrong information.”
“There are pedophiles around and all sorts of drug pushers.”

There was also a difference in reporting based hen duration of an average use
situation. Six of seven (86.5%) of those who ugetlinhternet for less than half an hour at a
time told their mothers of their experiences, whsrenly every second (50.0%) of those who
used it for more than 2 hours at a time would d¢;$e 9.083,p = 0.029). Those who spent
less than a half an hour on the Internet told tfetliers more often about their experiences
than those spending more than two hoyfs=(12.015,p = 0.007), the figures being 74.3%
and 30.8%, respectively.

PERCEPTIONS OF PARENTAL ATTITUDES AND CONTROL
Parental Controls
According to the children, a little less than twofive parents (37.6%) at least sometimes
taught their children about using the Internet, ighe only 9.2% of the parents taught them

frequently. Meanwhile, less than a half of the cegfents (47.5%) fully agreed that that their
parents knew what they were doing on the Intemleéreas four of five (79.8%) agreed fully
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or to some extent. Most of the children (78.9%)orggd having discussed their Internet use
with their parents rarely (extremely rarely 50.2%ely 28.1%), whereas only 6.3% reported
such discussions to have taken place rather dfiely. 5.1% of the children had a parent with
them rather often when they were on the Internet.80.5% of the children, this happened
rarely (extremely rarely 60.6%, rarely 19.9%).

Finally, 11.4% of the children indicated that thearents frequently checked what pages
they had visited on the Web, while 56.2% said thet happened extremely rarely or not at
all. These checks were more common among boysgihiar(y” = 15.989p = 0.003).

Restrictions of Internet Use

Almost half of the children (45.5%) reported tHagit parents restricted some of their Internet
use, whereas 28.6% said there were no restriciiba$ for them. Every second child (48.8%)
was convinced that they could, in practice, defmdéhemselves how they used the Internet.

Two thirds of the children (65.0%) reported thdinae limit had been placed on their use
of the Internet. Quite interestingly, on-line timas restricted more often for girls than for
boys §* = 8.253,p = 0.004; 73.9% vs. 55.6%, respectively). Halftof tespondents (50.2%)
reported that their parents allowed them to convaty people on the Internet whom their
parents also knew. However, in conjunction with theo question, more than half of the
respondents (55.3%) reported that their parentsvall them to communicate with unknown
people for them on-line but not to meet them i vearld. The girls (62.2%) reported this
latter situation slightly more ofteni= 4.310,p = 0.038) than the boys (48.1%).

According to the children, 80.3% of their parengl Horbidden their children to visit
certain pages, and almost a third of the resposd@®.4%) reported that their parents used
filters on the browser on the home computer to @neaccess to pages certain types. Most
of the parents (79.5%) had forbidden them to gimg personal details, this being more
common ¢ = 9.519,p = 0.002) for the girls than the boys (87.6% vs8%6 respectively).
The children were relatively well aware of the gskvolved in revealing their identity on the
Internet: As a result, 88.7% of them said that thesy rarely or never gave information that
they felt to be personal, the remaining 11.4% hgdone this rarely or sometimes.

According to the children, less than half of thegpads (44.4%) expected their children to
tell them when they were going to use the InterAatl only about one in five (22.5%) said
that they were expected to tell the reason why thene going to use the Internet.

Opinions About Restrictions

The question eliciting the children’s opinions béir parents’ attempted restrictions resulted
in 184 replies (see Table 6). The majority of tlenments were in favor of some form of
restriction. The children understood that using liiternet should not be the focal point of
their lives and that they should do other thingsvadl in their free time. The children also
mentioned both security issues and health conceuw) as the danger of headaches and
insomnia from excessive computer use. Many of talso understood the reasons behind the
restrictions, even in cases where they felt thay tiwere motivated partly by prejudices of
their parents. The children who were against resdns on Internet use justified this in terms
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Table 6. “What do you think about attempts at restrictingdrien’s use of the 'Net?”

“It could be restricted. It's not a good thing to be hanging around on the net all the time.”

“It's quite right that children shouldn’t go to pages that are unsuitable for them!”

“It's not a bad thing at all, as the computer produces radiation and can damage our growing brains.”
“Quite right that we should be able to do just what we like on the 'Net.”

“Quite right, because a lot of children spend many hours a day on the 'Net.

“It's a good thing, because otherwise you get a headache and your brain cells die off.”

“Quite reasonable, but annoying that you can’t play whenever you want.”

“It's a good thing, but | don't always obey it.”

“It's good that there’s a restriction, as there’s some time left for other things, like reading and sports.”
“It's a good thing, as you can't get to sleep afterwards and then school suffers....”

“It's necessary, of course, but sometimes parents get prejudices about quite harmless things.

“It's nice when you can play every day until late into the night. © ... It's a bad thing if you can only play a little
and even that is restricted... &

“It's a good thing, otherwise the world would be full of idiots.”

“No! | don't approve. | think all the pages on abuse and that sort of thing should be taken away.”

“l think children should be able to go to whatever pages they like, but we should think a bit first because they're
not all worth going to.”

“There shouldn’t be any restriction, except if a child never does anything else but surf the net or play on the
computer.”

“Down with it"”

“A WASTE OF TIME”

of retaining the power to decide on what they do proposed that the restrictions should be
on the content placed on the Internet rather timathe use of the Internet.

Every fourth child would have liked his/her paretat®e more interested in their Internet use
(27.0%), whereas two of five (39.2%) only agreeddme extent with this idea. The boys hoped
for their parents to be more interested in thetertret use slightly more{(= 10.494p = 0.033)
than the girls (31.5% vs. 22.8%, respectively, attl those that fully agree 15.7% vs. 5.3%,
respectively). Children may have their own reagoras/oid having their parents know what they
are doing on the Internet, fearing that parentsramhove or add more restrictions to their access.

DISCUSSION

Our study revealed that eight of nine of the 11rads (88.9%) use the Internet on a weekly
basis. This figure has grown rapidly in recent gedn comparison, only 37% of Finnish
children less than 11 years had been weekly Intersers in 2003 (Spedaro, 2004).
According to our study, 19.7%—-29.9% of the childrexd been faced with frightening or
shocking experiences when using the Internet, aadio nine children (11.4%) had revealed
personal information that they regretted sharingsuRs show that older children have higher
incidents of such experiences. In their study df®year-old British young people, Livingstone
and Bober (2005) found that over half of them heehsharmful material on the Internet, and
46% had given their personal details to someonemwih@y had met only on the Internet. This
seems to demonstrate that the dangers of the éntgrow when one becomes a teenager.
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In our study, two of three of the children (65.08%¢ported having time limits on their
Internet use, which is in line with the Europeamepgal survey conducted in 2006 (SAFT,
2006), which reported 54% in this regard. Howe®aecording to our study, only one in nine
children (11.4%) reported that their parents retylahecked the Web pages where their
children visited. This finding, which is based dre tchildren’s own perceptions, is in sharp
contrast with the result from the European paresuavey (SAFT, 2006), according to which
56% of the parents reported that they checked ftmenbrowser what pages their child had
visited. This may be partially explained by thetftwat parents do not inform their children
every time they check the history. Notwithstanding likelihood, the difference between the
results in these two studies is so remarkable gimaple unawareness that their parents are
checking cannot explain fully the discrepancieshim statistics. So, even if parents are doing
many things proactively in controlling their chial's access to and behavior on the Internet, the
actual control is probably less than the parentsth is. On the other hand, 80.3% of the
Finnish children reported that their parents habiflWlen them to visit certain pages, whereas
the European parental survey reported only 25%his tegard. There may also be some
differences between the Finnish and other Europegions in parental control attitudes toward
and practices for Internet use.

This study suggested that four in five children.9¥8) were often alone when using the
Internet. This is in line with the survey amongriam schoolchildren of 8-10 years of age by
Suoranta, Lehtimaki, and Hakulinen (2001), accardim which 84% of children usually use
their computer alone. According to Oksanen and N20P66), the Finnish children differ from
their counterparts in Norway and Sweden in theedpminantly solitary use of the Internet.

Oksman (2002) suggests that families consider dhapaiter as one of the instruments of
the information society, a command of which willghéheir children to manage in their work
when they are grown up. In many cases the commandnoputers and networks originally
obtained through playful on-line behaviors may leéa an important know-how in the
modern information society. In our study, the ctaldtypically regarded the Internet as easy
to use and easy to learn and more of a toy thaolaNMoreover, many of the children, both
boys and girls, perceived that they could use apten better than their parents, with 66.8%
regarding themselves as better users than theinersoand 50.9% better than their fathers.
However, parents do not lose their authority oveirtchildren’s activities merely because
their Internet skills are not up to the standartheir children (Parikka Altenstedt, 2004).

CONCLUSIONS

The Internet has become an integral part of thiy dad weekly activities of young children.
A deeper understanding of children’s own views amrgerience®f using the Internet and
their attitudes towards parental supervision amdtéichnological environment in which they
are growing up is badly needed. This article reggbdn a survey of Internet use among the
fifth-grade pupils in Finnish schools, that is,Idren about 11 years old.

Most of the children seem to have an Internet commme at home and most of them tend
to use the Internet at least on a weekly basis.eMioan half of the children chat with their
friends on the Internet at least once a day, th@ianebeing at least twice a day. About a half
of the children play games on the Internet at lesste a day, this being more common
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among the boys than among the girls. Children sf élge seem to make relatively little use
of the Internet to support their schoolwork or skaior other information. To simplify, the
contemporary Internet seems to be a means of simtexhction for girls and of playing
games for boys.

The majority of the children claim that they ardtéeat using the Internet than their
parents. They teach their parents to use the ktenore often than the parents teach them.
However, this happens still only occasionally.

Less than a half of the children think that theargmts really know what they are doing
on the Internet. Some of the children would likeitiparents to be more interested in their
use of the Internet, whereas some do not want fegients to show an increased interest.
About half of the children are convinced that tleeyld, in practice, decide for themselves
how they will use the Internet. Yet, the majoritiytioe children are in favor of some form of
restriction. Many of them also understand the readmehind the restrictions, even in cases
where they feel that they are motivated partly Bjuyrices.

The children have a fairly clear picture of whahtsmt is not good for visiting and what
details about themselves they should not reveadplte of this, many of the children have
found some shocking material on the Internet. Thecking experiences are oftentimes
reported in connection with surfing the Internetd dhey are related in particular to sex and
pornography. Most of the frightening experiences esnnected with death, violence, and
crime, often in the form of videos.

The children clearly wish to share their unpleasaxjperiences of Internet use with
someone. They prefer to share them with their disemather than with their parents.
Nevertheless, most of the children are also prepdee tell their parents about such
experiences, even if most of the parents have xuicily encouraged them to do so. Those
who use the Internet more often are less willingtelb their parents about shocking or
frightening experiences than those who use it tdtn. Unfortunately, this suggests that
children gradually get used to the shocking, fregimg, misleading, and unpleasant material
found on the Internet.

In sum, the Internet appears to be a different kahahformation vehicle for different
individuals. Most of the use experiences are peeckio be positive, even if also negative
experiences do exist. Recently, social networkipgliaations and mobile appliances have
become popular among the youth, which has chargedvay that they perceive the Web.
Further research should be carried out with lomfyital approaches and with regarding the
many facets of these new kinds of Web-based syst@chservices.

ENDNOTES

1.Rideout et al. (2005) studied media use more bypautiuding the Internet use as a part of thaidgt

2.1to et al. (2008) nicely depict the trends among yloung people’s Internet use, even if much of the
research reported in it concerns older than 11-gteh.

3.See http://lwww.ii2.org/
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Abstract: Limited research has explored the link between hophone use and

harassment behaviors. This paper details the fgslifrom a preliminary study that

examined perceptions of unwanted communicatioh, evie focus group (7 participants)
and two vignettes presented to 145 students. Tdwette participants were asked to
respond to hypothetical questions about continuedl ainwanted contact being
maintained as if they were both a sender and renipof the contact and if they had
actually been harassed. Response options alloweidteEnded behavior to be measured
against generally agreed thresholds of duration afidquency used to identify
harassment. Findings indicated that harassmentdxy is more prevalent than other
forms of off-line stalking and, despite recipiergporting being distressed, there was
still a higher level of acceptance of this form lofrassment than other forms.
Furthermore, responses to text harassment werecaged with a high frequency of
behaviors perceived as not actively discouraginthtr texts, therefore having the effect
of prolonging unwanted contact. These results aseussed in relation to intervention
strategies and future research.

Keywords: texting, mobile communication, cyberstalking, harasnt

INTRODUCTION

Mobile phone ownership has increased worldwiddenlast decade. In the United Kingdom,
27% of households owned a mobile phone in 1998/19@thg to 79% in 2004/2005
(National Statistics [UK], 2006). The rapidity dfi$ communication revolution means we are
only just beginning to objectively observe the was impacts it has produced on human
behavior and relationships.

© 2009 Emma Short and Isabella McMurray, and therAg:enter, University of Jyvaskyla.
URN:NBN:fi;jyu-200911234469
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Typical Mobile Phone Use

Continued technological advances, changing tarédfg] cultural and individual differences
have influenced the explosion in the number ofghert message service (SMS), or texting,
that people send and receive, which has increast#d each subsequent year (National
Statistics [UK], 2006). The terrtext, or texting used throughout this paper refers to SMS
messaging. Some researchers have suggested ftivag uld have been rejected as a slow,
more cumbersome method of communication compartdtalking on the phone (e.g., Reid &
Reid, 2004). However, it is apparent that the benef texting must often be considered to
outweigh these drawbacks, with texting now beingrimary communication tool for young
people. Indeed, 61% of children aged 8 to 11, aftd 8ged 12 to 15, sent text messages at
least once a week, whilst 94% adults aged undeyezs sent text messagésational
Statistics [UK], 2006).

A variety of unique benefits of texting have beemsidered by other researchers. As a
communication option, texting provides the userirstant means of communicating with
another person who may be distanced by eitheritotatr time (Green, 2002). Madell and
Muncer (2007) identified that one benefit of tegtie-mailing, and instant messaging is that
any of them can be used asynchronously as weljrahsonously, in contrast to face-to-face
communication and phone conversations, which cdg ba synchronous. Texting gives
individuals an opportunity to take time to thinkdaconsider the response that they want to
give, generally without interruption. Madell and Muer’'s (2007) study supported previous
research that highlighted the perceived value oighable to plan, think about, and edit text
communication as providing the sender with incrdasentrol, compared to communication
in a spontaneous conversation (Kiesler, Zubrow,e@dp& Geller, 1985; Levine, 2000).

Individual differences have been associated withtaoce mobile phone behaviors.
Socially anxious, shy, and introverted people, &l @ws neurotic individuals, have been
reported to be more likely to use texting as thefgrred alternative to talking on a mobile
phone (Reid & Reid, 2004). In a study investigaimgjvidual differences and mobile phone
use, younger people have been found to demongigéicantly higher usage of mobile
phones than older participants (Bianchi & Philliga)05). Moreover, high levels of
extraversion and low levels of self esteem weradoio be significant predictors of problem
mobile phones use, which the authors suggestedbmagttributed to behavioral addiction
(Bianchi & Phillips, 2005).

Sending and receiving texts also acts as a sowodleanotional pick-me-up, to remind
both parties that someone is thinking of them. Tas been found to be particularly salient
for couples in a romantic relationship, where txtimay provide a medium of being
connected to someone when other forms of commuorcatre inappropriate or unavailable
(Pettigrew, 2007). The increased accessibility loers that texting provides also has the
potential of removing social barriers that may semprotective function.

Thus, a crucial research question is, when dodmtekehavior extend beyond a normal
and accepted range and start to be experiencegrablam behavior for either the sender or
recipient? Does the remote aspect of texting aet [@ssitive feature for shy, socially anxious
individuals since they can experience more cortver the management of their own output
but, conversely, allow them to become less awaithe@impact their actions may be having
on others? Despite steady coverage by the popuélianthere is very little academic
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research that has examined the direct link betwsmm technologies and this problem
behavior. An emerging debate in this field haststhto question whether “cyberstalking”
reflects the same profile as proximal stalking.

Stalking and Cyberstalking

Although stalking has been prevalent for more tha®ntury, it has been within the last two
decades that it has evolved into a social issudlékuPathe, & Purcell, 2001). This problem
moved beyond the social sphere and onto the paliagenda in the 1990s, when new
stalking legislation was introduced in the Uniteth¢gddom in the form of the Protection from
Harassment Act 1997. The act does not offer antedeimition of stalking or harassment,
but “prohibits conduct that has a particular eff@atthe victim” (Petch, 2002, p. 20).

Stalking and harassment are unusual in criminal dance the offending behavior is
recognized only when the victims identify themsehas being distressed as a result of the
unwanted behavior that they believe is threatertmgthem. Therefore, the *“victim’s”
perception of the offending behavior is crucial:eTperpetrator or stalker must have been
made aware by the victim that his or her behadarausing distress, but continues to make
this unwanted contact with his or her victim.

The Protection from Harassment Act does state“thaerson must not pursue a course
of conduct- (a) which amounts to harassment offarpand (b) which he knows or ought to
know amounts to harassment of the othBrotection from Harassment Act 1997, Section 1).
In parallel, the psychiatric literature has defirstalking as a course of conduct by which one
person repeatedly inflicts on another unwantediginsto such an extent that the recipient
fears for his of her safety (Mullen, Pathé, & Pllyc2004,). Repetition and persistence are
also characteristics of this behavior. In an attetolefine when repeated intrusion becomes
problem behavior, an accepted cut-off point forrfnal”/*abnormal” contact is suggested by
Pathé, Mullen, & Purcell’s (2000) criteria for pistence and repetition (over 4 weeks and/or
more than 10 occasions). Due to the subjectivittheflegal definition, this paper will draw
on Pathé et al.’s (2000) definition.

Cyberstalking can be defined as “threatening befaui unwanted advances directed at
another using the Internet and other forms of e@nland computer communications”
(National Center for Victims of Crime, 2003). Whigpecific inclusion of mobile phone
harassment has been largely overlooked, the adekrgmart phones may make this
distinction less important, since on-line commutia@aand mobile phone communication are
increasingly conducted through the same mobilecdevi

The nature and diversity of both stalking and cgtadking mirrors the variety of
emotional responses that victims have reported (lslieic, Uhlmansiek, Weaver, & Resick,
2000). Nevertheless, what is clear is that themgt reactions are of a negative nature and
include fear, depression, stress, anxiety, loweselffesteem, and a loss of trust in other
people (Mechanic et al., 2000). Although the psyatical impact of stalking and
cyberstalking is similar, within the United Kingdormroximal stalking is situated legally
within the Protection from Harassment Act 1997, wlas cyberstalking can be considered
under the Harassment Act 1997 and, in addition,the Communications Act 2003.
Specifically, Section 127 of the Communications Aelates to the sending of improper
messages by means of a public electronic commummsanhetwork that are grossly offensive,
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obscene, indecent, or menacing. That section &Boes a separate offense for acts in which
public electronic messages cause annoyance, inoc@mee, or needless anxiety to another;
messages that the sender knows to be false (oesaugo be sent); or for a person who
persistently makes use of a public communicatioystesn. Furthermore, the Malicious
Communications Act 1988, Section 1, makes it arerdé to send an indecent, grossly
offensive, or threatening letter, electrom@mmunication, or other article to another person
with the intention that it should cause them d&trer anxiety.

The growing debate on whether cyberstalking isva peenomenon (Bocij & McFarlane,
2002) or simply another method by which to harddsldy, 2007) includes consideration of
whether communication via new technologies is mibi@n just an intention to make or
maintain contact rather than the behavioral aatioiexting being a means for an individual to
support a compulsion to text or e-mail (Bianchi Billps, 2005). Another suggestion is that
some cases of cyberstalking are principally exterssof or a prelude to off-line stalking, while
others represent a distinct harassment subtypeid@he Grant, 2007).

Incidence and Prevalence

Establishing prevalence rates of cyberstalkingtiit groblematic, due to the diversity of
operationalized definitions of cyberstalking and trariety of methods employed in gaining
data. Within the UK, harassment accounted for 2G%adice-recorded violent crimes in
2005/2006, although a breakdown of types of harassmas not noted (Walker, Kershaw, &
Nicholas, 2006).

For the purposes of this paper, previous reseatohthe prevalence of cyberstalking is
reviewed. The literature can be divided into twatpaccording to the samples that were
investigated. This paper reflects that divisionfibstly looking at studies that have observed
the prevalence of cyberstalking in samples of ssdbrted stalking victims. The second
approach has observed the prevalence of proxiraldirsy behaviors (both on-line and off-
line) in normative samples.

Sheridan and Grant (2007) collected data from11#f-defined stalking victims, 83% of
whom were women, from the UK, USA, and AustraliaeY found that nearly half of the sample
(47.5 %) reported being harassed via the Inteamet,7.2 % of the participants were considered
to have been cyberstalked. Individuals who continiwebe harassed by their ex-intimates were
found to represent the most common stalking types fieflects findings from proximal stalking
data, which has been found to comprise 50% of &xttes (Sheridan & Boon, 2002).

As recently as 2000, empirical data on the prexadeof cyberstalking was not available
(Ogilvie, 2000), although concerns were raised &b increasing incidence of the
phenomena. Since this time a number of studies Heaxgn data from a general population
of Internet or mobile phone users.

Spitzberg & Cupach (2007) conducted a meta-analgsid75 studies in order to
ascertain the prevalence of stalking, as well ascrijgive information such as sex
differences, origins of stalking, and the typelokat. They found that a quarter of the studies
reported some form of victimization that lasted diprto 22 months. Moreover, between 60%
and 80% of the victims (depending on the study)ewimales. In terms of prevalence,
between 25% and 50% of all participants acrosstingies stated that they had been harassed
at some time. However the authors suggested thaetfigures may underestimate electronic
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forms of harassment, such as texting or mobile phbahavior. Therefore, the risk of
harassment is possibly increased with the additionannel of communication provided by
mobile phones. This has implications for the reeeimdividual’'s psychological well being;
in addition, social and commercial consequenceglaaxist.

In their study, Finkelhor, Mitchell, and Wolak (20)0found that 6% of 1,501 regular
Internet users, aged 10-17, had experienced repeatkne intrusions that had caused them
to feel threatened, worried, or embarrassed. Tperted prevalence was similar for boys and
girls, and 28% of the group knew their harassemil&rly, levels of harassment were
identified in 10% of 1,504 cases of a survey explpnegative Internet experiences that had
been reported to mental health professionals (MltcBecker-Blease, & Finkelhor, 2005).

However, on-line or phone intrusive behavior mayt malways be experienced as
threatening as off-line intrusions. Spitzberg andobler (2002), in the development of a
measure of cyberstalking victimization, found that third of respondents (235
communication undergraduates) had reported sonma fir cyberharassment, which was
judged to be benign. However, 18% reported thaty thad been “undesirably and
obsessively” communicated with.

Alexy, Burgess, Baker, and Smoyak (2005) found #12&% of students had experienced
cyberstalking. This represented 31.5% of a group Wwad identified themselves as having
experienced some form of harassment. Similaritets/éen the subgroup and the group who
experienced off-line stalking were identified. Mosttably, cyberstalkers were classmates or
former intimates of the victim. Cyberstalking vios were also likely to have been intruded
upon off-line. However, some differences betweea ¢noups were noted: The authors
identified that women were significantly more likekto report having been stalked
(proximally), but men were more likely to reportviteg been cyberstalked. When compared
with proximally stalked victims, cyberstalked statke were more likely to not respond to
communications and were less likely to call theqaol

The research introduced here describes a divarsgerof on-line behaviors under the
umbrella term of cyberstalking. The current pae&uses on persistent intrusive behavior via
mobile phone texting, specifically exploring stutiexperiences of negative texting behavior.
It provides perspectives from both recipients attsrs of unwanted text messages.

Research Aims

The goal of this research was to identify the pievee, experience, and nature of what is
viewed as harassment through mobile technologiegyuide the research into the student’s
experiences of negative texting behavior, four dmage been articulated:

1. To ascertain the incidence and prevalence ¢oh@assment, as compared to norms
from proximal or off-line stalking;

2. To gain an understanding of the experiencesrmapdct of text harassment;

3. To identify behaviors and reactions by the hseddndividual, including any that
might unintentionally prolong such unwanted contact

4. To identify how senders may view their own conéd contact, particularly when it
has exceeded the threshold of harassment (e.9€ Baal., 2000).
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METHOD

This preliminary investigation employed a mixed hwets design, incorporating both
gualitative and quantitative methods, to gain asgint into mobile phone use and intrusive
behaviors. The methods consisted of one focus gesup a paper-based survey. Ethical
approval was obtained from the Psychology Departraginics committee at the University
of Bedfordshire and all participants were inforn@dthe aims of the study before gaining
their consent. No names or contact details werentda& ensure participant anonymity was
preserved. Participants were provided with an ifleation number and informed that they
could withdraw their data at any time. Participamntse invited to speak to the research team
after taking part in the focus group or completihg survey and also directed to appropriate
services if they felt that they had been affectgchby of the issues raised by the research.
Two participants did contact the research teanskdar such advice.

Sample Characteristics

A convenience sample of students volunteered te fadrt in this study. Seven female
psychology undergraduates, aged between 19 andedfs ymean age 29 years and two
months), participated in the focus group. In additi145 psychology students from one
university (32 males and 113 females), aged betWwéeand 50 years (mean age 22 years and
10 months), completed the survey. The gender ared kagakdown reflect the overall
psychology student population in this location.

Materials, Procedure and Data Analysis
Focus groups

Focus groups have been increasingly used withisdbial sciences to elicit attitudes, values, and
experiences from either vulnerable groups or whstudsing sensitive issues (Krueger & Casey,
2000) and are useful at the exploratory stagehefrésearch process. Because this is still a
relatively new area of inquiry and included questithat may be sensitive, it was felt that this
was the appropriate method to generate a snapssioidents’ lived experiences and perceptions
of texting behaviors. Undergraduates in lectureewevited to take part in a focus group related
to unwanted texting behaviors. Seven female stadesttinteered to take part. A semi-structured
schedule was adhered to, commencing with generstiqas relating to participants’ texting
behavior, such as, who the participants sent texasid what was the style and frequency of the
texts they sent. This was followed by questions #ddressed negative texting behaviors.
Examples of questions asked include, “Have you esegived texts from someone you don’t
want to text back?” and “When does inappropriaktirtg start to become a problem?” The
findings of these final questions presented pdatrdocus on negative texting behaviors.

The focus group lasted 45 minutes and was audmrded and transcribed verbatim. The
data were then analyzed using thematic analysis fiocess involved the two researchers
reading through the transcripts together on aldinéne basis and then identifying themes in the
margin of the transcript. The researchers agregbeothree general themes and worked together
to establish the theme names. A benefit of thidotkts that it is not necessarily linked to a pre-
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existing theoretical framework (Braun & Clarke, B)Ovhich differs from both grounded theory
and interpretive phenomenological analysis, beait still be an inductive approach.

Survey

In addition to the focus group, a survey was cotetlito gain insight into how a large group of
individuals consider they might act in hypotheticsituations. Pre-undergraduates and
undergraduates volunteered to complete a surviiginlectures. In each case, all students who
attended took part. The survey consisted of foctices. The first section asked respondents to
provide demographic details and information regaydhe frequency of texts they sent and
received on an average day using their mobile b@dverage daily landline phone usage, and
details regarding their use of the Internet asrenfof communication. The second section
included different vignettes aimed at illuminatihgw participants might respond to normal
texting behaviors within a relationship. These ifigd are not reported in this paper. The third
section of the survey was designed to ascertainfespondents might behave in two similar
vignettes based on the break up of a romanticioaktip by text message. Romantic
relationships were chosen as the topic for theettgs since the majority of stalkers (based on
Pathé et al.’s, 2000, definition of 10 times orrodaeveeks) have been identified as ex-intimates
(Sheridan & Boon, 2002). Moreover, this method i&aiking up a relationship has been found
to be surprisingly common, with more than halfteé tespondents in one study indicating that
they would end a relationship in this way (ShortgNMirray, & Jackson, 2007). The final
section of the survey included a few questiongirglao individuals’ actual texting behavior.
The survey had been developed over 2 years andets®n was the third iteration.

In the first vignette, participants were askedntagine themselves from the perspective
of a person being told unexpectedly that a relatignis over (they will be referred to as the
“lefts”; Emmers & Hart, 1996) by a romantic partredter being in a relationship for a few
months. The retreating partner has stated thateidison for the break up was that he/she did
not consider “you to be the one.” Participants wargally asked if they would continue to
make contact with their ex-intimate and, if so, theguency of communication via mobile
phone that they would use to make this contactla@gustification for behavior.

The second vignette was almost identical, buh@ndccasion participants were asked to put
themselves in the position of the individual whesweading the relationship (they will be referred
to as the “leavers”; Emmers & Hart, 1996). Speaili¢ they were to imagine they had been
going out with their partner for a few months aalthough there were no major problems, they
felt that this partner was not the one for therd, therefore informed their partner that they ditl no
want to see them again. This time, the participhatsto state how they would react if their ex-
intimate continued to contact them after varyingqas of time and frequency. A threshold for
unacceptable behavior was calculated based on &ah& (2000) framework of harassment.

These vignettes were aimed at identifying whetpeople might continue to make
contact when, in fact, it could be classed as sargdehavior. Moreover, we hoped to detect
any behaviors on the part of the harassed indiVithad were unintentionally encouraging or
prolonging unwanted contact. Hypothetical vignettess often used in survey research so that
researchers can gather respondents’ beliefs onttm@ywvould intend to behave if they were
involved in a similar situation, yet with the bemedf being less obtrusive than asking
individuals to recount their actual behavior (Hifl@007). However, the validity of this
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method could be brought into question since intdriziEhavior may not necessarily reflect an
actual behavior. Eifler (2007) referred to Abelsostript theory (1976), and hypothesized
that by applying Abelson’s rules, behavioral intens and actual behavior are more likely to
converge if the vignettes are presented in singiguage, that is, structured in a way similar
to every day experiences.

The final section of the survey included questioefating to actual rather than
hypothetical behavior. Firstly participants werd&ex “Have you ever found yourself in a
similar situation in real life?” (receiving unwadtéexts from an ex-boyfriend or girlfriend).
Then they were asked “Did this cause you any woftiitation,” or “fear.” Participants
were given the options to answer “yes” or “no” el of these questions. Additionally, there
were questions to ascertain the duration and frequef contact. These question items were
designed so that Pathé et al.’s (2000) thresholdhfmassment could be identified. The
frequency counts of how people would respond thnoug) the survey were entered into
SPSS version 16 and the frequencies of the respovese generated.

RESULTS

In the first instance, in order to gain a picturfetiee survey participants’ mobile phone
behaviors, several demographic data were tabulttedrequency of texts sent and received
per day, as well as the mobile phone calls maderaoeived per day. As can be seen in
Table 1, the younger age group (aged between 1ged!$) in most cases sent and received
more texts than the older age group. However, ydantales sent and received more texts
than younger males. Overall there was an avera@ebdexts sent per day per user, and that
was the favored method of communication, as congpémemobile phone calls, instant
messaging, e-mails, and landline phone calls.

Focus Group Findings

The transcribed focus group data were analyzed tarek themes were identified: the
infatuated harasser, the impact on their lives, thedimportance of keeping records. These
findings are discussed below. In order preservenamdy the names of the participants have
been replaced with the letter ‘F’ for female folkedvby an identifying number.

Table 1. Average Daily Frequency of Different Types of M@Communication for the Survey Group.

Males Females All
n=232 n=113 participants
Age 16-19 Age 20-50 Age 16-19 Age 20-50 All ages
Texts sent per day 7.3 9.7 13.6 7.6 9.5
Texts received per day 12.8 7.7 14.1 6.4 10.2
Mobile phone calls made 37 a4 4.4 38 a1
per day

Mobile phone calls

) 11.6 5.5 5.2 4.6 6.7
received per day
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Focus groups, like other qualitative methods, a@d aim to generalize to a larger
population but rather to provide an insight inte tived experiences of the participants. Every
member of the focus group stated that she hadasehteceived negative texts, typically in
arguments with current intimates. The regularityhi form of communication suggests that it
was perceived as cultural norm. Each member ofjtbep also indicated that she had received
unwanted texts. On further investigation, four bé tseven members of the focus group
reported experiencing texting harassment as debigdehthé et al. (2000).

The Infatuated Harasser

The first theme identified by the researchers vwestype of harasser that the women had
encountered. In the case of proximal harassmeathénassers were usually found to be an
infatuated individual or an ex-intimate (SheridanB&on, 2002). The four women in this
study experienced harassment via text messages injaauated harasser and had not had a
previous intimate relationship with their harasséise experience of being pursued by an
individual who is intent on establishing an unwehep level of intimacy can distress and
frighten. Indeed the pursuer may cause alarm biygo®blivious to their victim’s feelings
and in practice often reinterpret(ing) the mostnblof rejections as a positive response”
(Mullen, Pathé, & Purcell, 2000, p. 11). Howewmsch woman had a different story to tell.
For example, one woman had known her harasserghrbar sister’'s romantic relationship
with his twin brother. This participant describeomhthe aggressive behavior of her sister's
boyfriend had led to her sister requiring the imeohent of the police and the ending of the
relationship. Nevertheless, although this family hiad been severed, the infatuated man
continued to harass the participant, stating talmarit was more than just a small issue.

F1: “It is more than problem; He just doesn't stop!...herecame to my house. | felt
quite scared, actually.”

Another member of the focus group described heemepce of being harassed by text
messages from a man who worked in her building.

F3:“l had this guy who got my number from work. Heuadlly went through the phone
book and got my number and started texting me ahdn't even know who he was, sort
of thing. | was just being polite answering hinfiedt, you know like....”

F1:“Yeah, you would.”
F3:“And then | went to Australia and he got hold of sister's number.”

This participant described how her harasser becamefatuated with her that he started
to text her sister; he also sent letters to her éhoihe infatuation in the incidents of
participants F1 and F3 started as harassment dingexn a mobile phone and then
progressed onto proximal stalking. In addition,hboases included attempts by the harasser
to have discussions about them with their femddergjs.

A third woman in the group reported that her eigrees were “nothing like that, thank
God!” She had started to become friends with a manwhen she realized that he had quite a
manipulative character, she asked him to stop coinggher. However he continued to do so.
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F4 “...but he didn't take the hint even when | didn’tlyejo his texts. He used to ring
about 10 times a day just trying to just try to get to call or text.

Again, what started as texting transformed inteeoforms of harassment. In this case, the
man started to leave messages on the particigalotjs Other members of the focus group felt
that this was a quite common occurrence, evidehgete prevalence in just this small group.

F4: “He wrote on thafblog] saying he was still interested in what was goingromy
life and stuff like that.

F2: “l think this modern technology is just being misudeis quite common; you are
always hearing about this sort of thing.”

F3: “And look how many it has happened to out ofTieere is just a few of us here.”

The final woman who had been harassed statedskigahad been harassed via e-mail
from a fellow student. Although she had met himigbcon one occasion, she did not share
any classes with him. Nevertheless, he had sténtsend her joke e-mails. But the number
of e-mails he was sending made her feel uncomfiertaldl of these examples demonstrate
the diversity, but also the similarity, of harassinthat appeared to be viewed as almost the
norm in this small sample of undergraduates.

Impact on the Lives of the Women and Their Families

Participants described how they tried to make sefhghis behavior, and appraised it on a
continuum somewhere between an irritation and &tiam. All of the women who had been

harassed reported that they were fearful and fahigpless to know what action to take in
both stopping the harassers’ behavior and in suimgotheir own emotional needs. They
guestioned what their options would be and feltt ttggorting it to the police was not

necessarily the best option, stating that they tfgdir complaint would not be viewed as
legitimate by the police.

F7:“l didn't know who to go to. It felt silly becausee hadn’t done anything that bad.
But | spoke to my dad and he was really angry anddid he was going to sort him out.
| told him[the harassetthis and he just stopped.”

Phoning the police was considered as a last re$brs has parallels with proximal
stalking, where individuals often go to the polimely when threats of or actual violence
occurs. Therefore, in order to regain some fornsadf-empowerment, to stop the negative
behavior of the harasser, or just to avoid the $sg often the victim of harassment makes
changes to her/his own life rather than have egpiecis that any action will be taken that
may have an impact on the harasser’s conducteda®libowing comment exemplifies:

F1:“Well, I have changed my number now. It used tdf beaw him in the road, | would
cross over, and he would start to text or call md ¢hen never stop

The Importance of Keeping Records

For the most part, the dialogues in the focus groemtered on each woman describing her
individual experiences; there were only limitecenaictions in the group as a whole. However,
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one area where other members of the group did @esstigns and offer advice was in relation
to the importance of keeping records, as the foligwguotes demonstrate.

F2: “Did you keep a record of any of this? You shoukplkeerecord. This is serious!

F5: “Write down what you already remember, and then ebenyou see him and
anything happens, then just jot it down.”

F3: “So my sister was really good. She kept every siegtethat he sent, every letter,
everything. And then they went to the police, d&y fthe police]went 'round, and he
actually got arrested because he was doing it éal$oof different people. So you should
keep a record of it and then they can do somethbayit it

These findings suggest that it was a common assomistat records should be kept to
verify valid evidence in case the situation esealafThese records would be essential in
involving external agencies.

Survey Findings
Vignette One: Perspective of the Person Who Has Been “Left”

As described in the first vignette, participantsravasked to imagine themselves from the
perspective of a person being “left” unexpectedyy bromantic partner after being in a
relationship for a few months. A total of 94% oéthample stated that if they were told by
their ex-intimate not to contact them again, theyuld cease making contact with them. The
remaining 6% of the sample reported that they waaldtinue to contact their ex-intimates,
even if they had been told it was unwelcome. Metkng, these 6% of participants stated
they would continue this communication for morenthea few weeks, which according to
Pathé et al. (2000) constitutes harassment.

The next question in the vignette asked the ppért to consider if their ex-intimate had
said contact was unwelcome but still continued ltonwacommunication. That is, the ex-
intimate initially stated that contact was unweleyrbut did respond intermittently. Sixteen
percent of the sample responded that they wouldiremn to contact their ex-intimate for a
few weeks or months, and a total of 39% of the dampted that they would continue this
contact for a few days or more. Therefore, thesa slaggest a 10% increase in the number of
people maintaining contact when receiving interemttresponses from an ex-intimate over
those who do not receive any responding commupitaiihe questions did not state what
the content of the communication might be. It mayob interest to investigate the effects of
different content on prolonging contact at a |atate.

The final question in this vignette aimed at fimgliout the reasons why these individuals
would persist in communicating with their ex-intiteaf their correspondence was unwanted.
Respondents of the survey stated several reasopgh&lg would continue to contact their
ex-intimate. Half the participants chose the respooption of “wanted to be friends,” 24%
felt that they “want closure or more informatioroabwhy the break up has happened,” 23%
“couldn’t resist the urge,” and 3% felt that thegidnged with their ex-intimate. The 6% of
participants who suggested that they would contiioueontact their ex-intimates even after
they had been told that their communication wasanted reported response patterns similar
to the entire sample of why they wished to contiocometact.
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Vignette Two: Perspective of Person Who Has Ended the Relationship

In the second vignette, participants were givecenario regarding the end of the romantic
relationship as well. However, on this occasiomytlwere asked to put themselves in the
position of the individual who was leaving the telaship.

Firstly, participants were asked how they woulsbmnd if their ex-intimate continued to
contact them a few days after the dissolution efréationship. Eleven percent of the sample
stated that they would ignore the communication mletely. Half of the sample (52%)
indicated that they would accept the contact, bould/ reply making it clear that the
relationship was over. A further 22% suggested ttiay would answer any questions that their
ex-intimate asked them but would not initiate contdrinally, 15% of the sample would
answer communication they received from their ek\@ould also occasionally make contact.

Participants were then asked how they would respbtitkir ex-intimate continued to
communicate with them a few weeks after the inibisdak up, the point at which continued
communication can be described as harassment (Batle 2000). A total of 12% would
completely ignore the communication. Whereas 248%tedt that they would accept the
contact but respond only to make it clear thatrHationship was over, this was nearly half
the number of participants would have respondethis manner in the initial few days.
However, 28% of the sample reported that they wamsiver any questions but not initiate
contact, and now 36% said they would answer comoation and contact their ex-intimate
occasionally. Table 2 provides the respondents thygbical reactions to contact, over time.

In order to ascertain if there might be any changeehavior between a few weeks and a
few months, participants was asked the same questat how they would respond after a few
months. The results showed that there was a owse 1#2% to 23% of the sample who would
ignore the contact from an ex-intimate. As can éensin Table 2, the number of individuals
who answered the contact by making it explicit timet relationship was over was now 20%,
less than half of what it had been immediatelyrafte breakup. Furthermore, 19% stated that
after a few months they would answer questions veotild not initiate contact. Of the
individuals who would answer the communication alsth make contact occasionally with their
ex doubled from the number of respondents who wdalgdo within a few days of the breakup.

The final question of the second vignette asketiggaants how repeated contact might
make them feel. A total of 69% of this sample ansdehat it would upset them, or cause
them to feel uncomfortable or distressed. Thisifigdvould suggest that some people who

Table 2. Leavers’ Responses to Continued Communication.

How leavers would respond to repeated After a few After a few After a few
communication from an ex-intimate days weeks months
Ignore communication completely 11% 12% 23%
Accept contact and inform the ex that it was 5204 24% 20%
over

Answer questions but not initiate contact 22% 28% 19%
Answer communication and also sometimes 15% 36% 38%
initiate contact

Total 100% 100% 100%
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indicate that they would be distressed by continzerttact would actually still be responding
and initiating contact. This adds a further leviet@mplexity within texting behaviors.

Analysis of the final questions relating to actb@havior showed that just over half
(52%) of those participants that completed the euivad experienced similar behavior in
real life (see Table 3). Examining the duration &neduency of this contact, 35.4% of people
met Pathé et al.’s (2000) criteria for harassmanalysis of the levels of distress that these
individuals faced showed that 44% responded thiat hiehavior made them feel worried,
75% felt irritated, and 21% responded yes to feclaar.

DISCUSSION

The current paper presents the results of a pmadingi study exploring pre-undergraduates
and undergraduates’ perceptions of texting behatvibe distinctive feature of the research
design offers insights into the perspectives frasthlrecipients and senders of hypothetical
unwanted and/or harassing texts.

The final questions relating to the prevalenceati@ experienced text harassment was
found to be consistent with previous findings (8pérg & Cupach, 2007), with 35.4% of our
sample stating that they had experienced this h@ha\s detailed in the results section of this
paper, this behavior had caused three quarters)(@b¥is group to be irritated, 44% having
felt worried, and 21% having experienced fear essalt. What is striking from the findings of
this investigation was the perceived normalityedttharassment behavior, both by victims as
well as by those imagining their behavior. Stalkim@s not viewed as a serious offense in this
form, despite the distress that it caused to tb&ms, or expected from potential victims.

The acceptance of intrusive texts may be in pgstagned by the sheer weight of texting
traffic, suggesting that the receipt of text messa a very commonplace event for the
majority of this sample. The preference for textasga mode of exchange above other forms
of electronic communication and the high volumeisé in the current research is consistent
with findings from previous research, which speeifiy documents high levels of texting
activity in young adult¢Bianchi & Phillips, 2005).

Established research consistently reports thatra ofi all stalkers in the off-line stalking
population have the kind of pathology that is agded with delusional or sadistic harassers
(Sheridan & Boon, 2002). The remaining groups wetend to comprise mostly infatuated
acquaintances or ex-intimates, the former of wherofirenot cognizant of the impact of
their behavior on the object of their attention.isThack of awareness has often been
attributed in part to poor social skills on behalthe pursuer. Furthermore, the very nature of

Table 3. Actual Experiences of Receiving Intrusive TextseAfEnding a Relationship.

Have you ever found yourself in After a few Upto4 After 4 After a few
a similar situation in real life?* days weeks weeks months
Duration 4% 28% 12% 56%

< 10 Times > 10 Times 15-20 Times  >20 Times
Frequency

23% 15% 7% 53%

*These data are based on the 52% of survey resptmaého answered yes to the fourth section of the
survey regarding actual experience with harassatgtior.
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remote communication may compound the situatioe, tuthe absence of recognized social
cues that are overt in face-to-face interactionsradver, although there are some mutually
understood social rules of mobile phone behavioispecific contexts and between established
groups (Reid & Reid, 2004), general social etiguittmobile phone behavior is still nascent and
not based on shared understandings of what is jague behavior. It is appreciated by the
authors that shared meanings and understandinghat 8 appropriate behavior will be
enormously diverse and influenced by historical emtural contexts. This is certainly an avenue
for future research. Preventative strategies t#hiae rawareness about the acceptability of one’s
own behavior, as well as recognition of what migitourage unwelcome behavior, may be one
effective intervention.

Impact of Text Harassment

The focus group’s discussion revealed the negapisgchological impact that texting
harassment had on the participants, includingrfatish, fear, and powerlessness. In addition,
results from the survey showed that 69% of the aedpnts would expect continued
unwanted communication to make them feel upsetpmifartable, or distressed, which is
consistent with previous research (Mechanic et24l00). Material generated by the focus
group also highlighted incidences of the transroissof impact to other members of the
recipients’ family, which is a recognized phenomeo electronic and on-line harassment.
Sheridan and Grant (2007) found that although paitef off-line stalking behaviors were
more likely to result in negative changes in wonkl gocial routines, electronic stalking was
more likely to result in loss of family and friend§ the victim as a direct effect of repeated
contacts made to them by the victim’s harasser.

The survey yielded some complex results in termisos¥ the recipient might respond if
their ex-intimate continued communication over gler period of time. In the first instance,
as time progressed, the ex-partner was more likeignore contact. So even though 69% of
participants indicated that they would be upsetoomfortable, or distressed by this contact,
half of participants, at least initially, would &gt contact but make it clear that it was
unwelcome. However, over time they were less likelyreinforce this message and more
likely to respond to the communication. This abgn, could suggest to potential harassers
that, if they keep up the contact, eventually thvll/get a response.

The design of this study also intended to rechedpterceptions of participants when they
were the senders of unwanted continued contactmidjerity of participants (94%) noted that
they if they were asked by their ex-intimate toseeeontact, they would do so. The remaining
6% of the sample stated that they would continuersanication for as long as a few weeks,
constituting harassment behavior, according toéattal. (2000). These individuals attributed
their supposed behaviors to either a compulsive togontinue contact, because they felt that
the individual was the “one” for them, or wantirggremain friends. Whatever the degree of
contact or persistence, both the 6% who would naeticommunication and the 94% who
would cease communication provided similar jusdificns for their behavior.

This research suggests that there is potentialhtoassing behavior in all groups.
Individuals seem to be aware when they are beimgskad but provide some what rational
justifications when they are the ones that contingeothetical intrusive contact. Predicting
actual behavior from intention continues to be lbatie within the discipline of psychology in
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general and the accuracy of whether this behawaar e predicted in a texting context is
uncertain. However, there does appear to be somedlgla between previous empirical
studies and our exploratory investigation.

Limitations of this Study

The current study indicated that 52% of studentge haxperienced unwanted texts from
someone they had ended a relationship with, 68¥%hath met Pathé et al.’s (2000) criteria
for harassment. This meant that 35.4% of the whataple had experienced intrusive texts,
44% were worried by this behavior, and 21% had elirfg of fear. In an attempt to
understand the phenomenon of problem text commumican more depth, this research
detailed some of the experiences that seven stti@nt had of intrusive text messages and
details of hypothetical accounts from the perspestiof both the harasser and the harassed.
However, the authors recognize the limitationsheg study.

In terms of sampling techniques, it is apprecidated a larger random sample would be
required to undertake statistical tests, explofecefsizes, and make generalizations to a
larger population. Furthermore, the authors ackedgé that there may have been a social
desirability effect that influenced responses te tjuestion referring to continuing contact,
had the respondent perceived this behavior to bppiopriate. Attempting to control for
social desirability needs to be considered in desgfuture investigations. The cost of using
mobile phones has also become more affordablecenteyears; cost implications could also
be a factor in whether intrusive texts occur.

CONCLUSIONS AND FUTURE DIRECTIONS

The results of this study have implications forhbdtture academic research and applied
interventions that could support all individualgaived in harassment of this kind. Such research
or interventions could be useful to the communacesiervice providers and police as well.

In terms of academic research, the design ofstidy by way of the vignettes has been a
useful methodological tool in eliciting the frankcaunts of individuals’ supposed negative
texting behaviors. Work that is currently being docted by the authors involves amended
vignettes in order to capture in more detail agealemotional response, which has been
found to be a predictor that typifies the stalkerex-intimate relationships (Mullen et al.,
2000). These studies are currently exploring theesgeects in a wider population, alongside
the role that individual differences play in conmiga intrusions on others through mobile
communication. These investigations will explainuat as well as intended behavior with
the hope that results would provide an insight thi® antecedents of this type of harassment
and contribute to the debate on whether cybersiglis a new phenomenon or just another
means of harassment.

The authors appreciate that, in the first instabieEaking up a relationship via a text message
produces a polarization of beliefs about the aetd#iy of this behavior. In a previous small-scale
study, the authors found that over half of the damymuld use texting as a method to end a
relationship (Short et al., 2007), whilst otheidigated that they considered this a major breach of
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social etiquette. This polarization in beliefs niagrease the likelihood of misunderstanding such
a communication and the distress it may causethemefore requires further study.

The findings of this study can provide a foundatimm which to build solutions for the
problem behavior of text harassment. As a genear@ of thumb, individuals who are
experiencing harassment should always make it thathe communication is unwanted and,
in no circumstances, should the receiver resporglbsequent attempts for contact. Further
communication of any kind may give the caller tleeception that it is acceptable to continue
the contact.

A variety of support networks are available fopmort victims (see, e.g., The Network for
Surviving Stalking). However, support for borderline stalkers is lesslily available; indeed the
authors are not aware of any specific educaticadeorce currently in the UK. Once a harasser’s
problem behavior is identified, and determined ¢orélated to a behavioral addiction, lack of
social skills, or an infatuation toward the victiand then appropriate psychological and
educational interventions to discourage bordertitreisive behavior can be put in place.

Actual texting harassment has serious implicatfongroviders of mobile phone services,
particularly under the 1999 Management of Healtth Safety regulations in the UK (Rick &
Briner, 2000). A recommendation arising from théiselings is that a well-resourced risk
assessment of incidences of psychological harnthimse who are unable to cease intrusive
behavior, as well as those who are experiencing itl@ision, should be undertaken.
Furthermore, the authors of this paper suggestdbatmunication service providers could
work in a closer association with the police toateea more consistent response to this
problem. For example, the current situation in thated Kingdom sends out conflicting
advice. Victims are advised to keep any evidencamwanted communication (perpetrators
can be charged after two or more incidents of uoovee and intrusive behavior; Protection
from Harassment Act, 1997At the same time, however, victims are also advisechange
their mobile phone number, which often resultshim loss of the records of communication. It
may be obenefit to identify a more appropriate guide inoasation with CSP (communication
service provider) so that evidence is preservedowitundue inconvenience to the victim.

ENDNOTE

1. This organization can be located on-line at wwss.org.uk
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Abstract: This study investigated reproductive health work@R$\Ws) use of ICTs, the
effects of ICTs on their job functions, and thellehges limiting full exploitation of ICTs.
The study adopted a descriptive survey designtifgétcasampling technique was used to
select a sample of 360 RHWs of the University Gelldospital, Nigeria. A questionnaire
obtained the data, and frequencies and percentaggilditions were the analytical
techniques adopted. Findings revealed that RHWsatet extensive use of ICTs in their
job functions. Faster access to relevant medidarmation, easy exchange of information
with colleagues, and increased efficiency werentiagor impacts of ICT usage on their
activities. The information accessed through ICEs wrimarily educational, health, and
research. Findings equally revealed that the majmllenges in ICT use were erratic power
supply and inadequate access to ICT facilitieseBam the findings, recommendations were
made towards enhancing better utilization of ICy¥&RibWs.

Keywords: reproductive health workers, University College pital, information
and communication technology, Nigeria.

INTRODUCTION

The emergence of information and communication neldgies (ICTs) and their role in
stimulating rapid development in all sectors of teeonomy, and in the inseparable
sociocultural and political spheres of life, is eiglacknowledged (Ajayi 2003; Akanbi 2005;
Idowu, Ogunbodede, & Idowu, 2003). According to ¥Aj&2003), ICTs are redefining the
way almost everything is done and are a readyftoddll strata of society. Previous studies,
like those of Idowu et al. (2003) and Akanbi (2Q05gave highlighted the strategic
disadvantages that nations, institutions, and imidlissectors would face if they did not
position themselves to harness and implement IGTe@ls for leveraging their activities in
the emerging global economy. In the health sedtorinstance, ICTs are being applied to
facilitate the delivery of appropriate health seeg to the populace (Mechael, 2005). ICTs also
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contribute to health education, knowledge shateglth monitoring, statistics gathering and
analysis, the delivery of care, and in meetingrimagonally agreed upon health targets with
respect to a number of diseases (United Nationebpment Programme [UNDP], 2003).
ICTs’ impact on health care have been particulsigyificant in developing countries and in
rural settings, where long distances and the qualfithe infrastructure hinder the movement
of physicians and patients (Geissuhler, Ly, Logid,'Haire, 2003), reducing the quality of
the health services delivered.

Health workers play important roles in a natiordsiseconomic and political growth. ICTs
are vital tools that help them to access and Useam information in their jobs. ICT usage can
be highly effective if health workers harness tippartunities it offers to meet their needs.
Ibegwam (2004) observed that the Internet has be@mmportant component of the electronic
services in academic institutions and has permeditedpects of life, breaking down barriers to
communication and information access worldwide. Theernet is a particularly valuable
resource for information relating to health carewdver, in spite of the potential contributions of
ICTs to the activities of health workers, some t@nsts exist that prevent their widespread
utilization. Some of the more obvious constrairieon to developing countries include the
limits of physical access to ICTs, the high cospuaividing access for nations trying to balance
multiple financial priorities, and the exclusiomrn access of large segments of the population
due to inadequate infrastructure (Chandrasekhahd&sfz 2001).

One specific area of health is reproductive healthich represents a crucial part of
general health and a central feature of human dpuetnt. Globally, both epidemiological
data and the expressed wishes of diverse congtiageindicate that reproductive health
interventions are most likely to include attentionthe issues of family planning, sexually
transmitted disease (STD) prevention and managenagwt prevention of maternal and
perinatal mortality and morbidity. Reproductive hiesshould also address issues such as
harmful practices, unwanted pregnancy, unsafe @borteproductive tract infections that
include STDs and HIV/AIDS, gender-based violencdertility, malnutrition and anemia,
and reproductive tract cancers (United Nations Rdjmn Information Network, 1995).
Reproductive health workers (RHWSs) need timely rimfation to discharge their duties
effectively, to collaborate with colleagues and Igg&€Ts on their job. However, they are
also constrained by the same factors that limit deaeral body of health workers from
exploiting ICTs. Of major concern is the fact tmany RHWs who live in rural areas,
particularly in developing countries or emergingmamies, do not have information on
current developments in medicine because of tm@idequate access to ICTs, nor are they
able to collaborate with geographically distanieajues, as their counterparts in other parts
of the world can. For instance, in developed coesirhealth workers conduct on-line
consultation with colleagues that is only possitiieough the use of ICTs. Thus, health
workers with inadequate access to ICTs, such asetlad the University College Hospital
(UCH), Ibadan, Nigeria, are less likely to be alaecollaborate with peers, to gather current
or timely information, or to be skilled in the uskvarious ICTs.

This study seeks to investigate the extent to wiRetWs at the UCH use ICTs in the
discharge of their duties, and the types of aatigifor which they access and/or employ
ICTs. We also sought to evaluate the effects of iGdge on the RHWS’ job functions and to
identify the challenges hindering full exploitatiohICTs at the UCH. The study was guided
by the following research questions that were fdated based on the objectives of the study.
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1. What types of ICTs are used by the RHWSs at the Ufitd, what specific activities
are they used for?

2. In what ways have the use of ICTs by the RHW imgéaehedical services delivery
at the UCH?

3. What factors constrain the RHWSs’ from fully expiog ICTs in the discharge of
their duties?

Although previous studies in the Nigerian conteldoyu et al., 2003; Adeyemi &
Ayegboyin, 2004) have considered ICT use in thephalsenvironment, neither of these
studies specifically focused on ICT use by RHWsditelies the basis for the formulation of
the research questions.

The remainder of this paper is structured as faloWhe next section is a brief review of
previous studies, followed by the methodology emibin this research with the survey
implementation scenarios. A presentation of theeguresults and discussion of the findings are
then presented, while the conclusions, recommendatind further research finalize the paper.

REVIEW OF LITERATURE

The production of quality health-care delivery irc@untry is guided by the level of the ICT
infrastructure possessed and used by that couitgood ICT infrastructure, therefore, is a
condition for enhancing the well-being of a coun®ates (1999) reported that intra- and inter-
organizational networks in some advanced counfnigstion like a digital neural system of the
organization. Thus, he said, communication for thepurposes has shifted from the largely
manual or physical documentary method to digitahicwnication. He further stated that such
access to ICTs has helped disseminate informatitimetrest of the world. In the medical field,
Gates reported, American doctors are able to awitdb as often and as quickly as they want
with other medical doctors in other parts of theldidhrough the use of ICTs. For example,
while examining a patient, a medical doctor mighatdble to send an electronic x-ray of a
patient to a leading expert in another country whbald readily interpret and provide more
details of the disease or condition, as well asl eadback to the medical doctor all within a
few minutes. RHWSs, in their research and applicgpimcesses, can use the Internet to identify
research issues, search literature databasespsegiormation on surveys and clinical trials,
and publish research results (Eysenbach & Wyafi2 20

Several studies have reported on ICT use among RHW¥gs/u et al. (2003) reported
that while ICT capabilities (personal computers,bifeophones, Internet) were available in
Nigerian teaching hospitals, mobile phones wereeaging fastest. Their findings also
revealed that computers and mobile phones werseéniruall the teaching hospitals but not
much Internet connectivity was available, meaningt tmost of the medical experts used
external (nonhospital) Internet services, such ydeercafés, for even rudimentary Internet
access, such as e-mail. They further explainedvthde just 1.4% of the medical staff did
not use the Internet in any fashion, the vast nitgj¢r0.7%) of those using the Internet did
so only for e-mail. In addition, Adeyemi and Ayegbo(2004), in a survey involving four
general hospitals, 10 primary health-care centarg] six private hospitals in Nigeria,
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reported that none of the institutions had e-matkas or a Web site, only 5% of the workers
possessed personal computers, only 7% of the healéhworkers were computer literate,
only 2% had any measurable computer skills, andgb% had access to a mobile phone, but
not necessarily their own. This was in spite of filoet that the state of Lagos has the largest
concentration of Internet service providers, tetecoperators, and cybercafés, intended to
create a reasonable platform for ICT use.

The Tucker and Chetty (2004) case study seriedrehabled development initiatives
illustrated the possible benefits when health wiarkese ICTs successfully to overcome
development obstacles, and thus narrowing theatlidivide gap. In their study, a wireless
local area network (LAN) was set up in 1999 to amirthe hospital in Sulenkama in Cape
Town, with a clinic, local school, community centand police station in Tsilitwa, South
Africa. The LAN used wireless fidelity (WiFi) siglsa with a booster between Tsilitwa and
Sulenkama since Sulenkama lies in a slight vallée clinic and hospital used the system in
a telehealth project pioneered by researcherseatJtiiversity of Cape Town. The system
worked in such a way that a nurse at Tsilitwa fedua web camera on a patient and the
picture was displayed on a computer in Sulenkam&ulenkama, the doctor opened up his
computer that had been configured to load a Wele pagociated with the IP address of the
Web camera that was focused on a patient in Tsilimnd thus access the image.
Simultaneously, the nurse, doctor, and patientdcepkak to one another using a Voice over
Internet Protocol (VoIP) program on the LAN. Thectiw was then able to advise the nurse
regarding a course of treatment or could refer ghBent to a specialist elsewhere, thus
improving care while saving time and money.

In addition, Braa, Macome, Mavimbe, and Jose (2@@hducted a study of actual and
potential usage of ICTs at the district and prowshtevels in Mozambique, with a focus on
the health sector. They demonstrated that compuwrds Internet access were rapidly
becoming available in all provinces and major dittrin Mozambique, although most of the
health workers were using the computers only asrckd typewriters, that is, for word
processing. The National Health Information Syst#nMozambique was said to be among
the very first computer applications in the proescThe study also revealed that while it
was still rare to use application software devetbpeorder to address particular needs, the
health sector was a forerunner with such an innowat

Meanwhile, an Academy for Educational Developmeaitedife (2009) study
determined the extent of use of HealthNet by healtrkers. The study revealed that
HealthNet was used by 1,950 health-care workemsdre than 150 countries worldwide, and
that the development impact of HealthNet had beestrprevalent in Africa, where the
model has contributed to increased rural and urbannectivity, capability building,
increased demand for IT services, and, in somescasanmercially viable IT service
enterprises. The study further explained that samgefrom Mozambique, Tanzania, and
Uganda used HealthNet to consult regarding patieeatments and to learn new
reconstructive surgery techniques. In Zambia, hezdre workers who once traveled 700
kilometers each week to collect data for clinicaéls now used HealthNet to send this
information via e-mail. Physicians in Ethiopia usidalthNet to schedule consultations,
making it unnecessary for ill patients to traveidadistances with no guarantee of seeing a
physician. Health workers in the Democratic Repulboli Congo used HealthNet to report
progress on treating trypanosomiasis to publicthealyanizations in the north of the country
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while, in Gambia, malaria researchers used Heatthdsubmit data to European medical
schools for clinical trials. The study concludedttmany physicians in developing countries
relied on HealthNet as their sole source of infdramaon the treatment of AIDS and tropical
diseases, essential drugs, pediatrics, and pubéttthpromotion (Academy for Educational
Development-Sattellife, 2009).

Taylor and Lee’s (2005) study on occupational thista’ use of ICTs in Western
Australia revealed that e-mail and the personalmder were the most frequently used ICT-
enabled services. Furthermore, regarding competendlye use of ICTs, 58% of therapists
rated their competency level as good or bettednpatjh competence was rated lower for Web
searching (48.5%) and searching for electroniclegi(29.8%). Additionally, approximately
one third of respondents were dissatisfied withl¢vel of technical support available to them,
and only 38.4% of the therapists had participatebasic computer training provided by their
current employer. Rural therapists had less adocessomputer in their work environments in
comparison to their metropolitan peers but theypeprtionately used e-mail, teleconferencing,
and videoconferencing more frequently than theitropelitan counterparts.

These studies provide a useful backdrop for theeatistudy on ICT use by RHWSs at the
UHC in Nigeria. The following sections introducestmethod adopted for the study including
design, sampling, instrument administration andasslts and outcomes.

METHOD

The quantitative survey research design was adogteldthe target population comprised
RHWs at the UCH, Ibadan, Nigeriéhe 800-bed hospital is a tertiary care centembésteed
in 1957, and provides specialists as well as génasdical services. In addition, it is a center
for research and training @ésearch and for training of health-care persommelarious
medical disciplines at the undergraduate througigraduate levels. Patients are referred to
the UCH from several health-care facilities bottihivi and beyond Nigeria. The hospital
consists of clinical buildings, laboratories, adisirative blocks, lecture rooms, students’
residence halls, staff quarters, mini-markets, watel sewage treatment plants, commercial
banks, and a filling station (Sangowawa et al.,3)0@ccording to the UCH 2007 register,
the total population of RHWs in UCH was 1,726 waskeOf this figure, 569 were
pharmacists, 789 were medical doctors, and 207 B8H were trained nurses and
nurse/midwives, respectively. A sample of 360 waswh across the RHWs as follows: 33%
from pharmacists, 46% from medical doctors, and Zfd&m nurses and nurses/midwives,
respectively, to ensure proportional representatdrguestionnaire, containing structured
guestions, was the data collection instrument u3ée. instrument was divided into five
sections, as indicated in Figure 1.

Prior to use, the questionnaire was examined byerexpgn ICT research and their
comments were used to arrive at the final verslo@ronbach alpha reliability co-efficient af
= 0.70 was achieved. Copies of the questionnaine \@dministered using the face-to-face
approach in the respondents’ offices in the moafhkine and July 2007. From a total number
of 360 questionnaires administered, 342 (95%) wetrened. The response rates differ among
the categories of reproductive health workers, ddilghest among the medical doctors and
pharmacists, each with 99.4%. The lowest resp@tseof 78% was recorded among nurses and
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Section A elicited demographic data from the respondents.

Sections B and C collected data on the use of ICT facilities, the extent of use, and the nature and
activities ICTs of ICT use. These sections were structured to gather data for Research Question 1.

Section D elicited data on the impact of ICTs on the respondents’ job functions. This section was
meant to collect data for Research Question 2.

Section E collected data on factors that constrain the RHW in their use of ICTs. Questions in this
section were structured to aather data for Research Ouestion 3.

Figure 1. The questionnaire structure used to gather infoomatf ICT use by RHWs in rural Nigeria.

nurse/midwives collectively. Analyses were perfodmesing the Statistical Package for
Social Science (SPSS) software, and descriptiveststa, namely frequency and percentage
distributions, were the techniques used to repartiata analyzed.

The results presented in Table 1 show that the RMM&® concentrated in Obstetrics
and Gynecology (O & G), with a frequency of 71 {28), followed by the option “others”
(which are relatively independent units that alsovjgle reproductive health and related
services, such as the Sexually Transmitted Infed@ibnic), with a frequency of 22.8%, and
nursing, with a frequency of 18.3%. Other areasdurwhere health workers were
concentrated include the children’s clinic (10.2@)armacy (8.2%), family planning (3.5%),
and medical social work (2.9%). Results in Figurshdw that the bulk of the respondents
were females (60%). This could result from the fézt reproductive health issues were
traditionally the major preoccupation of the femgénder, except in more specialized cases,
such as medicine and surgery.

Table 1. Frequency distribution of the RHWSs Across Departimamd Units.

Frequency Percent
Obstetrics and Gynecology 71 20.7
Pharmacy 28 8.2
Medical records 3 0.9
Radiology 3 0.9
Surgery 9 2.6
Delivery 1 0.3
Population and family health 5 15
Family planning 12 3.5
Chemical pathology 7 2.0
Microbiology 9 2.6
Hematology 2 0.6
Children clinic 35 10.2
Medical social work 10 29
Nursing department 60 175
School of midwifery 9 2.6
Others 78 22.8
Total 342 100.0
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Female
60%

Figure 2. Gender distribution of respondents.

As presented in Table 2, all the respondents weleeducated and were specialists in
their different areas of endeavor. This was exgkd®/en the fact that all of them work in a
teaching hospital with the entire nation and beyasadhe scope/coverage of its operations.
All the general medical practitioners had the bagialification of bachelor of medicine and
surgery (MBBS) degree, while the nurses and nursda/ives were all registered with
relevant professional bodies. The qualificationhwtihe least percentage was the doctor of
philosophy (PhD) degree (6.1%). Those with a masitacience (MSc) degree numbered 79
(23.1%). A quest for knowledge among the RHWSs iglevt since a considerable number of
them had qualifications beyond the minimum requicegractice.

Table 2. Frequency distribution of Respondents’ Highest Etiooal Qualification.

Highest educational credentials Frequency Percent
MBBS 123 36
M.Sc. 79 23.1
Registered nurse/midwife 52 15.2
Registered nurse 46 135
Ph.D. 21 6.1
Others 15 4.4
No response 6 1.8
Total 342 100

Key: MBBS = Bachelor of Medicine and Bachelor ofr&ary;
MSc = Master of Science; PhD = Doctor of Philosaphy

MAJOR FINDINGS
Use of ICTs by RHWs

The response pattern to the question on the ud€Dffacilities by the respondents is
summarized below. ICT facilities, such as computsecanners, fax machines, and so on,
recorded a generally high level of usage acros&tté/ groups.

Multimedia projector

Results revealed that the usage level of this ®olgy by the pharmacists was highest, with
100%, followed by the medical doctors, the nurses rrurse/midwives, with 95.4%, 71.7%,

and 66.2% levels, respectively. This might be du¢he fact that pharmacists and medical
doctors were more likely to deliver public lectusesd seminars using multimedia projectors
than would the nurses and nurse/midwives.
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Computers Linked with Internet Service Provider (ISP)

Nurses and pharmacists scored the highest pereemtéty 100 percent usage level, followed
by the medical doctors with 98.1% and the nursefnvids with 96.2%. This showed a
considerably high presence of Internet connectiaitthe UCH showing some contrasts with
previous studies (ldowu et al., 2003) and Adey&wiyegboyin, 2004) that reported little
connectivity and no connectivity in the surveyeditals respectively.

Electronic Mail Facilities/Services

The use of e-mail facilities/services was higheabiag the medical doctors (95.4%). This
was not unexpected, given the fact that this figcdifords them the opportunity to access,
exchange, and receive large volume of informatemwell as by the fact that the RHWSs
(medical doctors, in particular) need to upgradeirtiskills and obtain the result of new
discoveries in their fields. The level of use wdsoahigh among the nurses (89.3%),
nurse/midwives (86.5%), and pharmacists (75.0%).

World Wide Web (WWW) Access

Response to the question on the use of the WWW lewasr, compared with the other
guestions, with just 260, or 76%, of the resporglaniswering the question. Of this number,
medical doctors had the highest proportion (59.9%owed by nurses/midwives (20.4%),
nurses (14.2%), and pharmacists (5.5%). This wasising considering the high percentage
levels recorded for the use of computer linked WitRs and electronic mail among the RHWSs.

Video Conferencing

Results also revealed that 208 (63.4%) of the medgats indicated using videoconferencing.
Medical doctors were in the majority at 49.7%, daled by nurses (27.3%), nurse/midwives
(20.2%), and pharmacists (3.8%). Majority of thade did not respond to the question were
females in the different categories of RHWSs.

Sex Differentials in Usage Level of ICTs

Figure 3 presents the differentials in usage ofd®@&tween male and female RHWs at the
UCH. The average usage level of all the faciliteesl services was higher among male
respondents than their female counterparts, althdlug disparity varied among technologies.
For example, more than 99% of the male respondenthe UCH indicated using the
computer linked with ISP compared to their femalarderpart at 97.4%. However, the usage
level of multimedia projector among the male gendes 95.1%, compared with 77.2%
among the female gender. The usage levels of theWWyV¥/mail, and video conferencing
technologies followed a similar trend, with e-malowing the greatest disparity of all
measured technologies.
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Figure 3. Gender and usage level of ICT services.

Common Places the RHWSs Access ICTs

The results of the analysis of the common placexoéss to ICT by the RHWSs are presented
in Table 3. As shown, 74.6% of the RHWs claimeduse ICT in cybercafés. This high
proportion of users in cybercafé confirm that RHWs0 wish to access ICTs often have to
be flexible in finding sources of access, and iilddbe attributable to the inadequate ICT
facilities at their places of work or the persiskgerratic power supply experienced generally
in the country. The erratic power supply often plgs on-line activities in most public
institutions in Nigeria, and a government teachiogpital, such as the UCH, is by no means
an exception. Most of the cybercafés are commeaaltters that have standby electric
generators to supply electricity in cases of pupbever supply interruptions. Two-hundred
and eleven (61.7%) respondents claimed that theyQiBs in their offices, while 52.6% used
it in their homes, perhaps for comfort and privaOne hundred and six (31%) used it in
schools (both secondary and tertiary), while theai@ing 9.1% chose the category “other,”
specifically churches, hotels and friends’ homes.

Activities for Which RHWs Use ICTs

Table 4 presents the result of analysis of the fofractivities in which RHWSs used ICTs. The

results presented in Table 4 revealed that a otegority (90%) of the RHWSs always use ICTs

for communication. This cannot be disconnected fiteemature of the medical profession, where

Table 3. Frequency Distribution of Places of Access to @e-I\pplications by the RHWSs.

Yes No Response
Number % Number %
Cybercafé 255 74.6 3 0.9
Office 211 61.7
Home 180 52.6
School 106 31
Other 31 9.1 - -
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Table 4. Frequency Distribution of RHWSs’ Activities in Whid&T Are Used.

Never Rarely Always
Number % Number % Number %
Communication 5 15 30 8.8 308 90.0
Research 13 3.8 38 11.1 291 85.1
\'/\'Vﬁﬂ"’;:;'rgg/ linking 23 6.7 40 11.7 279 816
Skills acquisition 12 35 51 149 279 81.6
Presentations 18 53 51 14.9 273 79.8
(C:(;’I:f;gol::go” with 25 7.3 45 132 272 795
Teaching/instruction 50 14.6 50 14.6 242 70.8
32% ;egr?qfr?t 45 132 72 211 225 658
Medical diagnosis 45 13.2 88 25.7 209 611
Other 7 2.0

new discoveries are made everyday and, in ordeerttin current in their field, medical
personnel must communicate with colleagues quéeguiently. This was followed by 85.1%
and 81.6% who use ICTs for research and presensatr@spectively. Also, a significant
proportion (81.6%) indicated ongoing use of ICTs 8&kills acquisition, showing that
majority of RHWs desired to upgrade their knowletigeacquiring new and relevant skills.
This was followed closely by 79.5% who used ICTsdollaboration with colleagues. Two
hundred and forty-two (70.8%) used ICTs for teaghmstruction, while the lowest
percentage 61.1% used ICTs for medical diagnossedicating that this is not yet a
widespread practice, which may not be disconneuatld the fact that they did not have
adequate access to ICTs.

Nature of information RHWs access via ICTs

The result of the analysis of the types of inforiorataccessed by the RHWs with the use of
ICTs is presented in Table 5. The results showatléducational information was the most
sought knowledge by the RHWSs, with 85.1% of the@oeses, followed by 84.5% who used

Table 5. Frequency Distribution of the Type of Informatioeaessed by the RHWSs Via ICT Facilities.

Type of Information Yes No No response
Freq % Freq % Freq %

Educational information 291 851 51 14.9

Health information 289 845 53 15.5

Research information 289 845 52 15.2 1 0.3

Clinical information 284 83.0 58 16.9

Career information 252 736 90 26.3

Administrative information 182  53.2 160 46.8

Other 22 6.4 320 93.6
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ICTs to seek health information and an equal ptopoused it to access research information.
Closely followed was the 83% who claimed to used@3 access clinical information. It could

be inferred that the RHWSs were very conscious eir tacademic/research activities, owing to
the nature of their profession that requires thercontinually update themselves. It could also
be noted that the RHWSs weigh their professionaktational growth as equally important as
seeking information most readily applied in theirrent work situations.

Impact of ICT Use on Job Functions

Presented in Table 6 is the result of analysihefinpact of ICT use on the job functions of
the RHWSs. The results showed that, in generalRiH&Vs’ perceptions on the impact of ICT
use on their job functions were very positive. Ne@% of them indicated that ICTs had
increased their efficiency of their job; about 85.4aid that it had enabled increased faster
access to relevant medical information, and 83.9ficated that it had ensured easy
exchange of information with colleagues. In additabout 80.7% submitted that it has made
collaboration with colleagues easier, while 66.1fdicated that it had bettered the number of
papers they submitted for publication.

Constraints on ICT Use and Measures for Enhancing!  CT Use Among RHWSs

Table 7 presents the data results of the challehgetering effective use of ICTs by the
RHWSs. From the technical standpoint, the result§ahle 7 reveal that about 84.5% of them
indicated that there was some level of inadequ@&tE flacilities, while an erratic power
supply (94.7%) and the continual breakdown of eapgipt (90.6%) constituted a somewhat
or major challenge. On the usage issue, 87.1%eofdbpondents indicated that security and
privacy issues, and their insufficient knowledgd®©T use (78.9%) created various levels of
barriers to ICT implementation. Moreover, the cofts hardware, software, and access
services serve as at least some type of barrieovier 30% of the RHWSs, and as a serious
barrier for 57.6%.

Table 6. Frequency Distribution of the Impact of ICTs oHWRS’ Job Functions.

Impacts No extent Little extent Highex tent

Freq % Freq % Freq %
Increased efficiency 21 6.1 23 6.7 298 87.1
ili?grbnlgiiga;ster access to relevant medical 21 6.1 29 8.5 292 85.4
Easy exchange of information with colleagues 26 7.6 29 8.5 287 83.9
Easy research collaboration among colleagues 24 7.0 42 12.3 276 80.7
More avenues for research grants 43 12.6 43 12.6 256 74.9
:r?ds tf?eceiltirtw?;ctj remote consultation, diagnoses, 45 13.2 a7 13.7 250 731
Quicker medical diagnoses 41 12 61 17.8 240 70.2
Increased number of publications 58 17 58 17 226 66.1
Other 16 4.7 1 0.3 17 5.0
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Table 7. Frequency Distribution of the Challenges of the OEECTs by RHWSs.

No

Challenges Not at all Low extent High extent
response
Freq % Freq % Freq % Freq %
Poor power supply 8 2.3 10 2.9 36 10.5 288 84.2
Inadequate access to ICT 12 35 11 32 113 330 206  60.2
facilities
Cost of ICT facilities & services 16 4.7 15 4.4 108 31.6 203 59.4
Constant breakdown of 9 2.6 23 6.7 114 333 196 573
equipments
Security/privacy issues 17 5.0 27 7.9 119 34.8 179 52.3
Lack of adequate ICT facilites 8 2.3 45 13.2 117 34.2 172 50.3
Insufficient knowledge onuse ¢ 26 63 184 104 304 166 485
of ICT
Other 1 0.3 3 0.9

Table 8 presents the results of the measures th&Ridentified for enhancing ICT use by
themselves and their peers. The results revealvdreed measures identified by the
respondents to enhance better use of ICTs. Aboui 8Dthem felt that the provision of
adequate power supply and enough ICT equipmeni¢gsrwould enhance ICT use among
RHWSs at the UCH. Equally important, the respondégits are regular training for the staff
(88%), the implementation of an effective systeirtotead toward health-care needs (87.4%),
and easy access to the Internet (85.4%). Thesevhegdsoftware, and access issues are the
foundation for the ability to take advantage of estton-line resources, such as on-line
distance education (82.2%) and ready access tmemdedical journals (73.7%).

Table 8. Frequency Distribution of the Measures for Enhagd¢@T Use Among RHW.s

Measures for enhancing ICT use Yes No

Freq % Freq %
Adequate power supply 308 90 34 10
Provision of enough ICT equipment/services 308 90 34 10
Organizing ICT training regularly for staff 301 88 41 12
Implementing an effective health information system of the UCH 299 87.4 43 12.6
Facilitating easy access to internet services 292 85.4 50 14.6
Proper maintenance of ICT equipments 281 82.2 61 17.8
Organizing on-line distance education 281 82.2 61 17.8
Free access to on-line medical journals 252 73.7 90 26.3
Other 17 5 325 95

DISCUSSION OF FINDINGS

In this section, the findings from the study arscdssed in line with the research questions
formulated for the study. Generally, the resultevetd variations in the degree of access
among the RHWSs, and the cybercafé was identified astable alternative source of access
to ICTs. Also, ICT use provides a positive impact leealth-care particularly improving
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collaboration among the RHWs and access to reséai@mation. The results also showed
erratic power supply as a major challenge hindefutigexploitation of ICTs by the RHWSs.
Details of the findings are discussed in the sudicgesections.

The Types of ICTs and Their Purposes of Use

Research Question 1 sought to establish the cuiente of ICT usage by RHWSs at the UCH.
Results showed that the RHWs make reasonable ugiee ofarious ICT facilities available,
including e-mail, access to the World Wide Web ewvicbnferencing, and audio conferencing.
However, the data also showed variation in theadegf access to the facilities by the RHWSs.
The availability of ICTs, to some extent, coulddagd to stem from the statements in 2006 by the
then-president of Nigeria Olusegun Obasanjo thgefins have waited patiently long enough to
enjoy qualitative health-care and that the UCH o&afford to fail the nation because of lack of
equipment and acceb§indings also revealed that male respondentsthsd@T facilities more
often than the females at varying degrees, paatigule-mail, videoconferencing and
audioconferencing, which gives some credence tdtsesf previous studies that technology is a
male sphere, and research has also shown thathegsgreater interest in technology than
females (Enochsson, 2005). Also, according to tlmmé@h’'s Learning Partnership (2008)e
typical Internet user worldwide is young, male, amehlthy—a member of an elite minority.
However, while earlier research indicated maleshisénternet more than the females (Noguchi,
2005), more recent findings show that girls and eomare as frequent Internet users as men
(Enochsson, 2005; Fallows, 2005). Women repres2¥tef Internet users in the world although
the gender divide gap is narrowing in certain coesit47% of users in Brazil are women, 49%
in Thailand, and 51% in the United States and Caniddwever, the differential in usage of e-
mail (95.1% for men, 29.4% for women) as a majodifig from this study was particularly
striking, and surprising, when one places the tesig-by-side with this study’s findings on Web
usage (85% for men, 82% for women), and the prevatudies that have shown the primary
cybercafé (an alternative source of access for RH\&ge in Nigeria is e-mail (Venkataramani,
2005). This huge disparity in males’ versus femalese of email calls for more probing,
particularly since most of the nurses indicated thad connectivity to the Internet. The data
collected in this study cannot account for thisevaisparity. Undoubtedly, this is one of the
limitations of this study since there seems to beplausible reason that could explain this
paradox. Future studies should aim at unravellihgtwnight account for this huge disparity.
Noteworthy also was the fact that the cybercafé thvasnajor alternative place of access
to on-line ICTs, which supports the notion that thajority of Internet users in developing
countries use the cybercafé (Jagboro, 2003; Sair@893; Wahid, Furuholt, & Kristiansen,
2006), a finding in line with Venkataramani (200@)0 established that, for most people in
Nigeria, the cybercafé with its fixed times of ogtgsn and shared usage model, is a major
means of Internet access. According to Venkatarasné005) study, the primary use for
most cybercafé users is e-mail. However, some uséyson the operators to create, print,
and manage documents—both when they are on sitevaad they are not. In some cases,
trust between the operator and the users is sg&aonggh that the operator takes on a quasi-
secretarial role for the user, performing taskdhsag checking and sending e-mail or getting
documents printed and sent. Thus, there is a legHbeincy for a sizeable number of the
RHWSs to move some office jobs to the cybercafésiclwitould impact negatively the

193



Olatokun & Adeboyejo

confidentiality of some health data being exposedhe public in cybercafés. Moreover,
given that cybercafés are the alternative site déficial duties, the efficiency and
effectiveness of such locations within health cdeéivery or critical care cannot be high
because of the remote access. In the same veiausednadequate access at the hospital
forced the RHWs to find alternative means of accwse is no doubt that the digital divide
is far from being bridged. This situation, in tummill impact negatively any collaboration
with colleagues around the country, in other paft&frica, or on other continents.

It was discovered that the activities topping tis¢ of what ICTs were used for were
communication, skills acquisition, collaboration thvicolleagues, and research. These
practices are in line with Eysenbach and Wyatt 20@ho reported that RHWs can use the
Internet across the medical research process, asclientifying research issues, using
databases for literature searches, using the Wetufeeys and clinical trials, and publishing
research results. The activities that ICT were@aldised for were teaching and instruction,
medical diagnosis, or records management, implyimgi the use of Computer Aided
Instruction (CAl) software and expert systems wasyMow among the RHWSs at the UCH.
Indeed, as the majority of respondents indicatkd, ibfrastructure to make use of such
systems possible was not available. This partidutaing is significant when viewed against
the backdrop of what Yamuah (2006) identified regag the benefits of ICT among health-
care professionals. Yamuah noted that (a) efficiantd effective sharing of health
information and skills among health profession@},easy dissemination of research results
and options for disease treatment and diseaseotoftly reduced costs and inconvenience for
patient transfers, (d) disease surveillance inféionaand interventions accessible by all, and
(e) databases of health management informatiorersy$tiMIS) for efficient planning and
policy formulation are all essential elements ofi@dern health-care system.

From these findings, it could be said that somem@ss has been made in the types of
ICT tools and facilities that RHWs at the UCH cutig use in their job functions and the
level of access to health-care information, esigcighen compared to what had been found
earlier this decade (see Adeyemi & Ayegboyin, 20@bwu et al., 2003). However, the
capacity that will sustain and better the ICT isfracture available at the UCH and other
teaching hospitals in the country needs to be esdthnAchieving this will require a better
understanding of the local conditions peculiar te UCH and other teaching hospitals,
improved training of health workers, and the appedp choice of ICT tools.

How ICT Use by RHWSs Impacts Medical Services Delive ry at the UCH

The second research question sought to understamthle use of ICTs impacts medical care for
patients receiving service through the UCH. Finglirgyealed that the major effects of ICTs on
the job functions of RHWSs included faster accessl@vant medical information, easier exchange
of information with colleagues, and increased igfficy. Findings further showed that the RHWs
understand and value how ICTs could facilitate sede all types of relevant information, as well
as enhance health care by linking them to therspe®d practices on important health issues. This
corroborates Mansell and Wehn's (1998) view regardiow ICT applications support an
efficient exchange of information between healtbfgssionals, enable the transfer of patient
records between sites, and support improvemetihinat effectiveness, continuity, and quality of
care by health professionals. Providing accesseliable health information for health-care
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workers in developing countries is potentially tsiagle most cost-effective and achievable
strategy for sustainable improvement in health (Raxkenham-Walsh, Smith, & Priestley, 1997).
Much of this could be achieved through use of therhet. Espinoza (2005), in her evaluation of
the impact and affordability of ICT in rural prinyahealth-care centers of Peru, confirms the
perceptions voiced by the RHWSs in this study tRatd provide a positive impact on health care.
Findings from her study showed that participan&cpptions about the impact of ICTs on
improving their work were very positive. Nearly é¥3%) responded “Yes” when asked if they
thought that using ICTs at work would help them enbaktter medical decisions and improve the
quality of health care (Espinoza, 2005). The saropgstion responded positively when asked if
they thought that having better access to mediéaimation via ICTs would help reduce medical
errors related to reproductive health. Eighty-grcpnt of them also thought that having real-time
access to reproductive health information would erthleir jobs easier. Findings from Espinoza’s
study showed that, generally, there was a conseegasling the usefulness of using the Internet
or e-mail in improving the quality of the healthreaervices provided. Internet and e-mail use, in
particular, as noted by this study’'s RHWs and stpddoy Espinoza (also, see Information for
Development Program, 2003; Martinez, Villarroelp&w®e, & Pozo, 2005), can make long strides
in improving the overall quality of the health-cae¥vices provided. Yet findings from Espinoza’s
study also revealed that while health workers saeciic benefits from ICTs, such as ease of
coordinating meetings with the community, theyef@dito see how other, indirect benefits, such as
increased patient retention from better qualityltheeare, could make ICTs profitable or cost
effective overall when compared to less expendiegnatives, such as pay phones or personal
visits (Espinoza, 2005).

In addition, the impact/benefits of ICT use onrogjuctive health programs have been
reported. Dentzer (2008, p. 1) noted that

sophisticated information and communications tetdgoin health care—sometimes
dubbed “e-health”—is nlmnger a futuristic fantasy for the developing wiotih lowand
middle-income countries, there’s growing use of rgtreng from electronic health
records to mobile phone—-based systefmsnsuring drug adherence. The challenge is to
optimize thause of these technologies in ways that translategaingn fighting disease
and improving population health.

In the area of research, RHWs use the Internetsadiwe research process, including
identifying research issues, using databasestérature searches, using the Web for surveys
and clinical trials, and publishing research res(ftlysenbach & Wyatt, 2002; Morris, 2006).
They also use e-mail to share information and domsicollaborate with other professionals
(Idowu et al., 2003). The increased availability arf-line publications and databases for
literature searches improve research quality.

Regarding networking and advocacy, the expansiotoofmunication networks and e-
mail has markedly enhanced the development of gsadeal networks and on-line
communities of practice by making it possible taate across geographical boundaries and
communicate with someone or many people quickly aadily. This was the concept
proposed by Castells (1996, 1997, 1998, 2000) tfirdus network society theory. Castells
proposed the idea of networking information and gmmication resources to better benefit
from the opportunities offered by the Informatioged This idea of networking for better
exploitation of the opportunities offered by ICBsalso widely reported in previous studies.
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For instance, the Satellife discussion groups weperted to reach more than 10,000 health
professionals in developing countries (Academy HEafucational Development-Satellife,
2009). Membership in electronic discussion groups meant to be self-selecting and might
be active or passive, allowing anyone with a gemuierest to participate at the level of
activity they chose (Kanyengo, 2003; Vyas, 2002prébver, on-line discussion groups, in
conjunction with face-to-face interaction at coeferes or trainings, enrich professional
relationships and reinforce new learning. Perh@yesniost tangible benefit of connectivity
had been in enhancing regional and internationik|ithereby increasing knowledge-sharing
and reducing isolation (Pacific Institute for Worteehlealth, 2002). All of these examples
are tied to the idea of networking. In additionyachcy groups use e-mail networks to build
alliances, discuss strategies, and share expesenadforts to build support for their issues
(World Bank, 2003). These benefits/opportunitiesnefworking could be explored by the
management of the UCH in a bid to make ICTs sdreedRHWSs better.

In addition, Lucas (2006) noted that there is gngagconsensus théte impact of ICTs on
health systems could be substantial, or even rggohry. Although the precise nature of the
impact is much more difficult to predict, it seeigt the health sector will benefit from
advances in mobile telephony and Internet servidesited a few instances of such outcomes:

= Patients and informal providers in Bangladesh nal§i seek advice from doctors
supporting HealthLine, a subscriber service impletee by the Grameen mobile
telephone company.

= Health information systems for HIV/AIDS services iRwanda—including
TRACNet, a mobile phone-based system that alloaxsking the use of anti-AIDS
drugs through text messaging—are widely regarddthamg been improved by the
introduction of data transfer via mobile phones pakonal data assistants.

= Medical staff worldwide have many opportunities update their skills through
Internet-based advice and training initiatives. &xample, Moorfields Eye Hospital
in London provides an Internet-based consultanayice for ophthalmology
patients in a number of African countries (Luca30&, p. 1).

Lucas (2006) noted further that a shift in the powealance in the provider-patient
paradigm can be offered by “expert-systems” sofywavhich offer “best practice” clinical
protocol information to the public to guide healihgnosis, recommend treatment, and monitor
implementation. “It could transform existing powslations within the health sector by
circumscribing the behaviour of professional staffrites Lucas (2006, p. 1). The services of
connecting patients and families and informingghblic are already ICT functions.

ICTs could also transform informal regulation byvyiding people with the knowledge

they require to challenge existing practices an#amaore rational health care choices.
Communications networks that allow those facingthgaroblems to share information,

identify trustworthy providers, seek advice or camgp for improved treatment are

central to such forms of empowerment. (Lucas, 2006)

However, Lucas (2006) cautioned that there mayrbattaction to the potential power
stemming from being a “trusted intermediary” inlanregulated health advisory network that
could attract those looking for financial advantggestige, or support for religious or other
convictions. Also, there is a risk that the mosgthhprofile health conditions and advocates
may receive the most resource allocations. He coled with the warning that,
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Those working on health systems have traditionalycouraged “evidence-based
planning and priority setting” in order to addrésgh equity and efficiency concerns. A

world in which multiple disease-specific networgsessibly funded by international drug

companies, use ICTs to compete for the attentiogoekrnments, donor agencies and
private enterprises, may undermine the approacitasé, 2006, p. 1)

In the area of training, ICTs present important regyportunities to enhance training for
health workers both far and wide. Curricula on CON&s, tapes, and Web sites reduce
barriers associated with distance, allowing heattrkers to learn in their own workplace and
within their own time constraints. E-mail providesrners with opportunities for interactive
communication with trainers and other learners.d@IEo offer opportunities to generate and
disseminate health information at the peripherytandform practice and policy at the center
(Ntiro & Mrema, 2003). ICTs assure quality learniegnpower learners, and offer potential
cost-effectiveness (Long & Kiplinger, 1999). Whdratronic tools are carefully integrated
with face-to-face learning, they can enhance dereémt opportunities for health-care
professionals (Management Sciences for Health, 20@3the area of improving health
systems, providing connectivity among decentralibedlth systems is cost-effective and
may significantly improve health outcomes (WideRayrporation and Satellife, Inc., 2003).
The ability to communicate quickly and directly bgll phone, e-mail, or walkie-talkie has
improved supply and referral systems, improved @pidlogical monitoring systems, and
reduced isolation. Automating systems may providiliteonal efficiencies, with the
reduction of duplicate paperwork, thereby savingetifor both staff and patients (Pan
American Health Organization, 2001; Rotich et2003).

In the context of Nigeria, and the UCH in partaulcurrent resource allocation does not
seem to give adequate funds to the collection audirdentation of health information, the
invisible resource in the complex health systenet, [garadoxically, the health sector has long
been recognized as the most information-intenstorséEconomic Commission for Africa,
1999). In order for the acknowledged impacts of4d@h reproductive health identified above
to make continued impacts on RHWs at the UCH, tlseaeneed for future action to enable the
uptake of ICTs as a means to improve health andhela¢th-related millennium development
goals in Nigeria. This would require policymakersl ather decision makers in the Nigerian
health sector to set priorities appropriately am@nsure that ICT issues are prioritized with a
view toward improving care and advancing equitalsieess to health care by all patients.

Factors that Constrain RHWSs’ Full Exploitation of | CTs

The final research question sought to surface aveasre progress could be made in
improved use of ICTs in the RHWSs' many duties. O tchallenges hindering full
exploitation of ICTs by the RHWSs, the study showfeslt erratic power supply was a major
challenge. Other challenges identified include latkCT facilities, insufficient knowledge
on use of ICTs, inadequate access to ICT faciitiégh cost of ICT facilities & services,
constant breakdown of equipments and security/pyivgsues.

In Africa, on-line connectivity is still very pooand unreliable. It can typically take
several minutes to download a single article on6K 8ial-up connection; connectivity is
often unstable, so that an attempt to download b®yrustrated by a loss of connection
during the download process (Bukachi & Pakenhamst/a@007). The Access to Research
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Initiative (HINARI; World Health Organization, 20p@ata confirm that Internet usage levels
seem to depend more on good connectivity thanekample, on the relative economic
strength of the country. Some of the biggest IC&rsisare in Ethiopia, Nepal, Sudan, and
Vietnam, all of which are among the poorest coestin the world (Aronson, 2004). Also,
the cost of telephony, Internet services, and cderpbardware and maintenance remain
relatively high in Africa compared to other parfstioe world (Jensen, 2001). Furthermore,
local expertise and human resource capacity, at agekthe organizational structures to
support these ICTs, remain major challenges incAfri

Specifically, Smith et al. (2007) noted that thepa@ty to use electronic devices,
including computers, is low among health professisnespecially those working at primary
and district levels, generally because of lack &posure. Even among higher level
professionals, a recent survey (Smith et al., 280@yved that some researchers in Africa still
prefer books to information accessed on the Webally, Africa is traditionally an oral
culture, and the reading culture is still growinkhe central message learned in the last
decade about communications and access and thef bsalth information in Africa is that
cultural contexts vary and require different modstsl approaches. Thus, to harness the full
potential of ICTs in the health field will requiea intricate mix of old and new technologies.

According to Bukachi and Pakenham-Walsh (206 ,following technologies have been
identified as being potentially useful in allewsgibarriers to rural access: satellite technology,
wireless Internet connectivity, and cellular netwgor(see also Illuyemi, 2007). These
technologies are suggested as superior alterndtvelsypassing inefficient landlines. As a
low-cost alternative to landlines for Internet ax;emobile phones have not yet lived up to this
expectation because they are driven by voice conuation, with data transmission limited
only to short text messaging. Nevertheless, mqtfilenes have become ubiquitous and are
already used as widely by health workers as bydbeof the population, despite the fact that
they are more expensive than fixed lines (Gray5208igh-frequency radio links also have
been used in some parts of Africa (Musoke, 20023 aseans of voice communication, but
seem likely to be superseded by mobile telephory ather wireless technologies. In most
rural areas in Africa, the issue of electricity glypis often not given priority attention due to
the limited penetration of the electricity grid most countries, but also because of its
unreliability, even when present (Jensen, 200larS§mwer is one solution, but the scaling up
of this technology has been limited by cost (Buk&Rakenham-Walsh, 2007).

Moreover, some of the challenges identified in gtisdy clearly showed that the digital
divide is still very much present in Nigeria, andtlee UCH in particular. Statistics on the
digital divide in Africa, a continent where neafl$% of the world’s population (more than 1
billion people; BBC News, 2009) lives, indicatetth@T products and services are scarce and
expensive, and where the services do exist, theyfien erratic and unreliable, just as the
findings from this study underscored. Africa, tHere, is hampered in its ability to contribute
its research knowledge and perspectives, as weélleawisdom of its indigenous knowledge
and societies, with the rest of the world.

Even within Africa, the disparity is dramatic (d&gure 4). For example, Egypt, Nigeria and
Morocco account for over a third of all Interneersson the African continent (Internet World
Stats, 2009). While being the world’s most rapgligwing market for mobile telephony and also
home to the fastest growing fixed telephony markethe world, Africa still has the world's
lowest penetration rates (Lange, 2009a). Explagigerith in the mobile sector has meant that, by
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Figure 4. Africa’s top ten Internet countries (June 2009).
Reprinted from the Internet World Statistics sde June 2009; Used with permission.

early-2005, mobile users constituted around 80%lloAfrican telephone subscribers. Overall
Internet and broadband penetration is very low wudimited fixed-line infrastructures, but
growth in Africa’s Internet and Broadband sectos leccelerated in recent years due to
improvements in infrastructure, the arrival of Wess access technologies, and lower tariffs.
Broadband is rapidly replacing dial-up as the preteaccess method, and this process is already
virtually completed in the continent’s more develdpnarkets (Lange, 2009b).

In addition, most African countries now have comaorarDigital Subscriber Line (DSL)
services, but their growth is limited by the poagographical reach of the fixed-line
networks. The rapid growth of Internet access Ihasefore been mostly confined to the
capital cities so far. The introduction of mobiletal and 3G broadband services is changing
this, with the mobile networks bringing Internetcass to many areas outside of the main
cities for the first time (Lange 2009b). Internaiab bandwidth is extremely expensive in
Africa because access to international submarber faptic cables has been monopolized by
national telecoms in most countries, while othexgethd entirely on satellite bandwidth. This
is expected to change dramatically with the arrofadeveral new international cables to the
continent’s shores beginning in 2009. To accomnedhaé growing data traffic, national
fiber backbone networks are being rolled out atn@neasing pace. Many African countries
are undergoing sectoral reform and foreign inveastme flowing in as privatization and
deregulation are progressively being introduceder@y, the future technologies of Africa’s
telecoms offers great opportunities to service pleng, equipment vendors, and investors
(Lange, 2009a).

Africa holds only 3% of the world’s mobile subs@ib, yet Africa is the first place where
mobile subscribers outnumbered fixed-line subscsib&he total African mobile subscriber
base is roughly 280.7 million people (30% of totaf)d is expected to reach 561 million
(53.5%) by 2012. South Africa, Nigeria, Morocco BgyAlgeria and Kenya constitute the key
mobile markets in Africa in terms of potential gtbvwKujawski, 2009).

Specifically in the case of Nigeria, there is nalbiothat government is making policies
geared at bridging the digital divide. Notably attee Nigerian National Policy for
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Information Technology (2003), the Nigerian Comnuaions Act (2003), and the recent
passage into law of the National Information Tedbgp Development Agency Act. All
these efforts are with a view to bridging the @gibdivide and, no doubt, they will bring about
opportunities for enhancing the quality of life bcreasing access by RHWs to medical
knowledge and state of the art medical intervestioBharing and comparing health
information, increasing communication through th&einet, and the use of telemedicine are
also some of the far-reaching benefits that devetys in the Nigerian ICT sector could
bring into the health sector. Telemedicine in pattdr has increased the potential for
improving access to care by underserved populatams point the way to a future when
distance will no longer impede care. In additidngauld enable the RHWs have access to
ICT facilities that they need to do their job bet®uch as Personal Digital Assistants (PDAS)
that could be used by the RHWSs to reduce paperwndigase data accuracy and ensure
availability of data in electronic form. Also PDA®uld be used to transmit data through
wireless communication and enter it into databaseguthe Internet. This will also increase
access to e-mail leading to increased communicatitn professional colleagues in far and
wide, hence improvement in collaboration amongRR&Vs.

According to Espinoza (2005), although ICTs cardictctly address urgent needs such
as lack of qualified personnel or equipment, thag belp to increase the active time that
health workers spend in their health posts, whig® amproving the qualifications of the
current workers. Currently, attending training cms or searching for health information
outside the workplace facility requires a healtbfessional to leave the health center. With
ICTs, on-site and on-line distance education ctwdlp satisfy the need for staff training yet
keep needed staff at the facility. Regarding tharftial feasibility of ICTs, although investment
in ICT acquisition and staff development could ghhthe potential increase in the productivity
in actual health-care activities could help to edlie expenses of acquiring such ICT services.

In sum, it is hoped that in view of the increastabgl attention on the need to strengthen
health systems in general, and human resourcearticydar, the Nigerian government will
rise to the occasion and roll out health policyorefs that will make the challenges of ICT
exploitation by the RHWSs highlighted above a thaighe past. There is, thus, the need for a
“seismic” paradigm shift on the part of the Nigerigovernment, and indeed the management
of the UCH, to address the diverse needs of RHWskifls, equipment, information,
structural support, medicines, incentives, and camioation facilities (Pakenham-Walsh,
Bukachi, & Stancliffe, 2006). This paradigm shifillnmake applications of ICTs more
meaningful to the activities of RHWs at the UCH a&tfigerian health workers in general.

CONCLUSIONS, RECOMMENDATIONS, AND FUTURE RESEARCH

This study was undertaken to investigate the uskC®s by RHWSs in a teaching hospital
(UCH) in Nigeria. It also aimed to identify the iag of ICT use on the job functions of the
RHWSs and the challenges they face in using ICTediRgs showed that the RHWSs use
various ICT facilities to varying degrees in thework, and that erratic power supply,
inadequate access to ICT facilities, insufficienbwledge on use of ICTs, as well as constant
breakdown of equipment constitute major challengése study also revealed that the
measures that topped the list of what could be dorenhance ICT use among RHWS in
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UCH were provision of enough ICT equipment/servicaaplementing an effective
technology-based health information system at t#lJand facilitating easy access to the
Internet. Additional requirements were found to &e adequate power supply, proper
maintenance of ICT equipment, organizing on-lirgalce education, and free access to on-
line medical journals. These findings rebut thotédowu et al. (2003) and Adeyemi and
Ayegboyin (2004), who generally reported, just # hadecade ago, low ICT facilities and
usage in the hospitals and health workers survéhadng few measurable ICT skills.
Findings showed that the health workers now hawvesxto Internet facilities, although the
access is erratic because of the poor power s@maymaintenance issues.

Our findings however confirm those of Braa et @D(Q1) and Academy for Educational
Development-Sattellife (2009), who reported a higitake of ICT usage among health
workers in their studies. It also confirms thoseTafylor and Lee’s (2005), who found that
rural therapists had less access to a computéeinwork environments but contradicts their
finding that rural health workers used e-mail, ¢elgerencing, and videoconferencing
frequently. Thus, resulting from the findings ofstistudy and building on those of earlier
research, the following recommendations are made:

= The problem of low generation of electricity needsbe addressed for RHWSs to
better benefit from ICTs. The poor state of thergpenfrastructure in Nigeria has
been endemic for a long time. Correcting this peoblrequires a holistic approach
on the part of the Nigerian government. Currerdlyput 3,000 megawatts are being
generated nationwideAlexander's Gas & Oil Connections, 2009; James,9200
Oxford Analytica, 2009), which leads to load sheddacross the country, and
therefore cannot in any way lead to full explodatiof ICTs by any segment of the
Nigerian society. Thus, RHWSs can never avail thévesefully of the opportunities
offered by ICTs if the energy situation in the cosymemains erratic. In addition, as an
interim solution to a national problem, the manageirof the UCH must invest in
alternative sources(s) of power generation forhibalth-care delivery system. When
this is achieved, the RHWs would undoubtedly rdap lienefits offered by ICTs:
maximum use of the knowledge, improved applicandbriCTs in the discharge of
their job functions, and overall increased headthdfits for the citizens of Nigeria.

»In order to ensure better exploitation of ICTs, thanagement of the UCH must
invest in acquisition of ICTs, both hardware andtveare, in sufficient numbers.
Investment in maintenance also is required, ahesexpectation of updating the
hardware and software from time to tin®&ystematically harnessed ICTs have been
shown to improve the health of populations in maleyeloped countries through
empowering those who access and use informatiormfhe individual homemaker
and working mother to the highest-ranking policyeral@djuwon & Rhine, 2008).
These technologies also have been shown to denzectla¢ public space by fostering
freedom of choice and expression, as well as raudess to and sharing of
information. These highly-cherished values of pgytitory democracy have in turn
clearly helped to engender better health in indigld and communities (Odutola,
2003). Yet, as fascinating and beneficial as tliesknologies may sound, the deep-
rooted factors militating against access to infdromaand the daunting challenges
thereto within developing countries are well knoydejer, 2000; Ogunyade &
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Oyibo, 2003). Developing countries generally hava mvested in access to
information as much as they should, even withirr theailable means. Indeed, many
developing countries are being left behind (resglin the so-called digital gap or
digital divide). Very little benefit from the inadéle and bountiful digital world is
accruing within developing nations. And these coastneed to benefit (see, e.qg.,
Bongo, 2005; Dentzer, 2008; Jensen, 2007; LucaB6;2Mercer, 2001; Oberski,
2004; Opit, 1987; Reisman, Roger, & Edge, 2001;b@i& Mwangu, 2004; UNDP,
2001; World Bank, 2001; World Health Organisati®®97)for many good reasons.

*RHWs need ongoing ICT-related training, which walsist in significantly
developing their ICT skills, improve access to regkdnformation, and enhance
efficiency in their job function. The introductioof continuous medical education
(CME) programs for all practicing physicians andltiecare workers would certainly
assist in ensuring maximal utilization of the inrerable advantages offered by ICTs.
Health is an information-based, ever-evolving giibee and, as such, the provision of
structured ICT training for all members of the lieaare team would equip them with
the skills and knowledge they need to practice aigate and evidence-based
medicine. This is essential for improving the oyabf medical care.

= Finally, provision of adequate and state-of-thed&T equipment and services
relevant in the health industry should be ensurgdhle Nigerian government in
conjunction with leading medical hospitals, with véew toward increasing
availability and access to ICTs in particular, atedimproving the health-care
delivery in the UCH in general. Such access tothesecific software is expected
to enhance production, gathering, storage, anemissmtion of and wider access to
health information among the RHWs. It will also &éong-term strategy that could
assist the institution in bridging the digital dlei among the practicing RHWSs
around the world, and for health-care workers inegal.

This study investigated only RHWs at the UCH —acheng hospital in Ibadan, Nigeria.
Due to the small sample size, one cannot assuntetitbaresults of this study could be
generalized to RHWSs across the country, or to dhgracountry. Thus, future studies should
investigate other populations of health workersuatb Nigeria and confirm, rebut, or
disprove the findings from this study, or relatedé findings to RHWSs in other developing
nations or emerging economies in Africa or aroume world. Future studies could also be
conducted to examine ICT use along gender dimessaomong the RHWSs, particularly the
use of e-mail where the findings from this studgomts wide disparity along gender lines.
Deeper analyses would be needed to unearth thengésat account for this wide disparity.
All these will contribute to the efforts towardsidging gender digital divide among the
RHWs in particular and in Nigeria health-care pssfenals in general.

ENDNOTE

1. The comments were made by Nigeria’s then-Prasidisegun Obasanjo as part of a speech during the
commissioning of hospital equipments at the UnitgiGollege Hospital, Ibadan, on January 2, 2006.
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Abstract: Exploring the phenomenology of remote practices empaksible by recent
technological advances, such as telesurgery, weileal the role of proprioception in
agency and ownership of action and furthermorendi¢lihe possibility of re-embodiment
through technological interfaces. An understandifghe lived body, viewed through the
philosophical paradigms of theorists Husserl andrlgteu-Ponty, will demonstrate the
role of the corporeal schema and intercorporealityan agent’s interaction with the
immediate environment and hence elucidate thediwiitachieving a seamless remote
interaction as good as the “real thing.” These cmesations are fundamental for
grounding the bioethical, legal, and epistemologiecssues that arise in remote
interaction, particularly in the case of telesurger

Keywords: telepresence, re-embodiment, remote environmégutgery, phenomenology.

INTRODUCTION

Telepresences a relatively recent term, coined to describgide range of experiences that
pervade human life in the technologically advanaad affluent developed world. Jonathan
Steuer has defined telepresence as “the experépresence in an environment by means of a
communication medium?”; it is the mediated perceptiba “temporally or spatially distant real
environment” through the means of some sort ottetenunications technology (Steuer, 1995,
p. 36)! Most citizens of the developed world are familigth this experience of a window
opened up onto a distant environment through tBegaging everyday activities such as
watching live television footage, accessing webgamasing video conferencing technology.
Telepresence technologies share many characterisitb the technologies that have
been developed for use in virtual reality (VR). \WRdistinct from telepresence in that it
involves the use of three-dimensional computer lycsptechnology to generate artificial
environments in which one is immersed (Murray &s$mith, 1999, p. 316). However, VR
and telepresence are similar in that one of thenramns of both of these technologies is to
create the sense of presence, of “being theréheienvironment (remote or virtual) with which
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which the user is engaged (Murray & Sixsmith, 1989324). For presence to occur, the
technological interface and the immediate surroogsli must recede from the user’s
awareness, enabling the transparency of the haedwarprovide access to the remote
environment. In this case, one does not feel asgimde/she is just interacting with a
technological medium that gives mediated access\viotual or remote environment; rather,
the user feels as though he/she is rehkye

Presence in telepresence and VR was initially eguatth a capacity to adequately see and
examine the remote or virtual environment through hedium of sight. Optical technologies
provided observational access to the distant dualirenvironment; the olfactory, haptic, and
auditory senses were neglected. As a result, thelg@ment of these technologies reflects a
cultural habit of the Western sciences to privileon as the most important perceptual sense
(Ihde, 2002; Murray & Sixsmith, 1999). Indeed, optitechnologies, such as the telescope,
microscope, and camera, have long been consideeechéans through which scientific truths
can be accessed and presented, and imaging teglasobre frequently employed to present
scientific evidence in visual form when it is begathe realm of the human visual field (Ihde,
2002). Early telepresence technologies reflect ithiglicit bias in science: Access to other
environments has primarily been visual and the okihe body’'s senses and motor capacities
have been neglected, ignored, or considered ofingugignificance.

The privileging of vision in technological developnts for telepresence and VR
demonstrates the extent to which they have beeslad under the implicit assumptions
about the nature of selfhood under a certain phybal paradigm, namely the Cartesian-
Lockian model (Malpas, 2000). This philosophical d@lo considers the subject to be a
metaphysical psychic and intellectual entity housesde a physical substrate and causally
connected to the outside world through the sengmansr and the body, controlled in a
mechanistic manner and described by the laws oh#teral scienceslUnder the Cartesian-
Lockian model, all knowledge is representationiat tis, it is as if “each of us was locked
within a single, solitary cell and connected to therld beyond by nothing more than a
combination of video, audio and other informatigatems, coupled perhaps with some device
for remote manipulation” (Malpas, 2000, p. 112).niadvances in technologies, particularly
in communications and entertainment, have beenewaeti following this philosophical
paradigm, resulting in many new and innovative waysresent representational knowledge.

However, recent advances in telepresence techmslogvhich have extended the
experience of being present in a remote environttweone of physically interacting with that
environment, have demonstrated that the Cartesimkin model is particularly inadequate
to account for the embodied experience of the stilgpeerting physical motive force in order
to perform precise and deliberate movements irstali environment, far beyond the crude
causal mechanisms of remote control. Indeed, redevelopments in robotics have made it
possible to displace very precise intentional ma@otions into remote locations. In this
paper, | will specifically draw on the example efelsurgery, where surgical operations are
performed at a distance by a surgeon remotely méatipg robotic arms.

It will be seen that the notion of the self as aedibodied entity with mediated and
representational access to the world through aatigusanipulated physical body will not
serve to adequately describe the experience cfurgery, or other telepresence activities for
that matter. The Cartesian-Lockian model, whichaty served as a philosophical paradigm
for the developments of technology, has been digpwith the phenomenological investigations
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of embodiment and situatedness from philosophech s Husserl and Merleau-Ponty.
Hence, | will draw on their work, as well as thdtsmme contemporary commentators, to
address some pressing philosophical issues tisa#t i@artelepresence, such as the limits of the
corporeal schema, motor-intentionality, agency ewdership of action, the possibility of re-
embodiment, and the role of intercorporeality. Aaktedging that the body is not merely an
appendage to the self, but rather is the meansighrevhich any meaningful engagement
with the world is possible, calls for a careful enstanding and rethinking with regard to the
development and success of telepresence technelogie

UNDERSTANDING TELEPRESENCE

Distinguished from the concept of presence in airtieality, telepresence is an experience
that covers a wide range of phenomena involving@radtion with a real, yet remote,
environment There are four basic types of telepresence thabeaschematized as follows:
(a) Observational Telepresence, involving a passiveervation of a remote environment
(e.g., via a Webcam); (b) Simple Telepresence, lunwg basic physical interaction with a
remote environment through a remote control devaog, where the physical input does not
necessarily correspond to the physical output ,(@emote missile launch); (&nriched
Telepresence, involving multisensory feedback, wmaovements of the user are precise and
intentional and, to an extent, mirrored in the remenvironment (e.g., telesurgery); and (d)
High-Fidelity Telepresence, perhaps a future ngativolving total multisensory immersion,
affecting a seamless immersion of the user in ¢&meote environmeritin this paper | will
primarily consider the experience of enriched tedepnce, where perception of a remote
environment is coupled with the ability to providwtive force to act on or manipulate that
distant environment. Some early examples of singplé enriched telepresence that have
provoked philosophical discussion &mgal Tendetand theTelegarderf

Legal Tenderwas the first publicly accessible telerobotic wehswhere users, after
agreeing to take full responsibility for their acts, could destroy or deface two allegedly real
US$100 notes. Damaging legal tender is a crimictafiefined by the United States Legal Code
but a crime is committed only if the notes are, ke damaging acts are actually performed, and
the Website is authentic. This experiment was &mgtt at inducing on-line corporeal risk.
When questioned, most participants in the expetimesponded that they did not believe that the
notes and the experiment were real, and hence aideel as though they were placing
themselves under any risk (Dreyfus, 2000). Thkegarderwas another Web installation, where
remote users could plant seeds, water, and cawe rfeal garden located in the Ars Electronica
Museum in Austria. In the case of thelegardenissues of the authenticity of the garden could
be assuaged since it could be viewed and visitédoation in the museum; however, doubts still
remained about whether user input was authentilbalgd to performance output.

Philosophical discussion that has arisen as altresuhese and other examples of
telepresence has primarily focused on epistemabgissues addressing questions of
authenticity and realityTelepistomologyis the stream of philosophical investigation that
deals with these issues in the specific case eptesence (Dreyfus, 2000). Although the
epistemological considerations that arise withpedsence are important and of philosophical
interest, | will not address them in this papémstead, | will focus on the phenomenological
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guestions that arise when considering telepresenqgerticular questions regarding agency
and ownership of action, the limits of the corpbrezhema, situatedness, the possibility of
re-embodiment and intercorporeality. The case déstegery, where invasive surgical

procedures are performed remotely, will be examineatder to demonstrate the quality and
characteristics of these phenomenological issues.

Telesurgery is perhaps one of the most strikingamgible examples of enriched telepresence,
where surgical operations are performed from a terfuzation using a surgical systethat
provides limited multisensory feedback, usuallyitaung visual, and sometimes haptic, to the
surgeon (Satava, 2005). A useful description sreff by van Wynsberghe and Gastmans (2008):

In most general terms, in a telerobotic procedtire,physician is seated at a surgeon
console at a distant site and manipulates rematats. The joystick or remote control
movements are converted into digital signals whietvel via the telecommunication
network to the robotic system on the patient silgese signals are received by the
surgical column and translated from their digitainfi into movements of the robotic
surgical arms within the surgical field (i.e., insel into the patient). The surgeon
oversees these movements through the monitor a$utgeon console which transmits
the video of the endoscopic camera, also insentedihe patient. (pp. 1-2)

Telesurgery is part of an ever-growing field in roedicine, termed “telemedicine,” that
utilizes electronic communication to provide cl@i@and medical care for patients located at
distant sites (Silverman, 2003, p. 67).

In the case of telesurgery, the patient and daoted not be located in the same room,
building, or even hospital. In fact, in 2001, tlstftrans-Atlantic telesurgical operation was
performed successfully by a surgeon in New Yorkrafpeg on a patient in France. In this
operation, Dr. Jacques Marescaux in New York remdaveall bladder from a 68-year-old
woman in Strasbourg, France. The operation wasessfid and the patient was discharged
from the hospital two days after the operation @4aaux, Leroy, & Rubino, 200¥.The
considerable distances between patient and surgdfumded by telesurgery provide
opportunities for care and treatment in remoteglrwor hostile environments, such as at sea,
on the battlefield, or conceivably extra-terresteavironments, such as in space stations.
Furthermore, using robotic arms allows surgeongddorm minimally invasive surgery
(MIS), overcoming limitations of scale and achieyinprecedented degrees of control and
accuracy (van Wynsberghe & Gastmans, 2008, p. 4)a Aesult, the numerous benefits for
the patient include reduced recovery time and pagnificantly decreased risk of infection,
and, aesthetically, minimal scarring (Hanly & Bradk, 2005).

However, despite the obvious benefits that coma assult of telesurgery, a range of
unresolved practical, ethical, and legal concemiseavhen considering these procedures.
Using robotic systems for surgery can reduce diéxtand haptic feedback for surgeons,
resultantly requiring a great deal more trainingonBedical ethicists question whether
telesurgery will diminish or augment the level ditipnt care from an ethical standpoint.
Among their concerns are whether telesurgery obkscwaluable traditional and social
practices, such as the doctor-patient encountexthehthe quality of care is compromised, and
whether the patient is dehumanized and objectifiesh Wynsberghe & Gastmans, 2008).
From a legal standpoint, health policy theorist 8dverman highlights four main areas of
concern for the regulatory bodies in the USA andope when considering telepresence
practices in medicine: the establishment of thetadquatient relationship and consent;
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malpractice and cross-border licensure; standaroiizaf practices and patient privacy; and
monetary reimbursement for remote exchanges (8iler 2003, p. 67).

The legal and ethical concerns that arise as dtretuelesurgery must be carefully
considered and addressed as improved robotic sysisrbeing developed with the hopes of
making telesurgery a routine application (van Wyghe & Gastmans, 2008, p. 1). In this
paper | will offer a philosophical and phenomenatal analysis of telesurgery and, more
generally, telepresence. As stated, | will focugl@phenomenological issues concerning the
lived body engaging with such technologies. Throagploring and elucidating the qualities
of these phenomenological features of telepresesmae insight will be gained that can aid
in grounding or resolving the practical, ethicahdalegal considerations that arise in
telesurgery and other types of telepresence.

PHENOMENOLOGY: THE LIVED BODY, TRANSPARENCY, AND TH E
CORPOREAL SCHEMA

Advances in telepresence technology that are coadewith experiences of multisensory
feedback and physical situatedness have impliaitkhowledged the fact that the Cartesian-
Lockian paradigm for selfhood is insufficient inpgaining the replete and embodied nature
of subjective experience. In cases of enrichegtekence, such as telesurgery, the user does
not relate to the technological interface in a nyerepresentational manner, that is, as a
disembodied gaze. In contrast, user interactionlires the body interacting with the remote
environment through learned and skilled motor bedray

As a result, the phenomenological understandintheflived body as investigated by
theorists such as Husserl, Merleau-Ponty, and themmentators, is instrumental to
understanding how these technologies work and htsvaction with them can be successful.
In this section, | will describe the key phenomegatal features of embodiment that are of
interest when considering how the body interacth wachnology. | begin with an overview
of Husserl's phenomenological description of embught, and how it has been taken up and
developed by Merleau-Ponty's existential approahbsequently, the themes of bodily
transparency, motor intentionality, and the corpbsehema will be explored.

Husserl's Phenomenological Description of Embodimen t

Husserl's phenomenological description of the epee of embodiment was, for the most
part, published posthumously in the volutdeen II: Phanomenologische Untersuchungen zur
Konstitution (Husserl, 1952§* Husserl, in this work, endeavors to elucidate hbev tiody is
not merely a “material thing,” but rather that whiconstitutes the “psychophysical subject”
(Husserl, 1952/1989, p. 15%)Thusly, he provides a description of the body éseal entity,
identifying several features of the body that rentdistinct from other material objects. These
characteristics can be schematized into four mestufes of embodied subjectivity.

Firstly, the living body is distinguished from othmaterial worldly objects because it is
sensitive: “Obviously, the Body is also to be s@est like any other thing, but it becomes a
Body only by incorporating ... sensations” (Husserl, 12989, p. 158-159). Husserl argues
that the localization of sensation, which is absernbanimate material objects, constitutes the
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unity of the body and, furthermore, delimits itaubdaries. Secondly, we find that, in contrast
to other material things that are moved only inecihanical and mediate way, the living body
is immediately expressive and mobile: It is “argan of the will the one and only Object
which ... ismovable immediately and spontaneouwstyl is a means for producing a mediate
spontaneous movement in other things” (p. 159). Gdwy, as freely movable, is what allows
consciousness to be characterized by Husserl dscan” (Ich kanr), in contrast to the usual
Cartesian formulation of an ‘I think that’ (p. 159)

Thirdly, the living body is the “zero pointNullpunk) through which all spatial orientations
are understood. The body is “a here which has Imer dtere outside of itself, in relation to which
it would be a ‘there™; additionally, all spatiatientations are conceived with respect to the size,
shape, and orientation of the body. As such, tlay the center of the realm of possibility and
experience, and “I do not have the possibility istahcing myself from my Body, or my Body
from me” (Husserl, 1952/1989, p. 167). Lastly, buely is the organ of perception and, Husserl
argues, it is necessarily involved in all acts efgeption (p. 61). As such, the body makes all
experience of the external world possible and meahifThrough setting out these four main
phenomenological characteristics of the body, Husseable to contend that, under the
phenomenological attitude, the body is primariye@ed as a living and expressive organism or
psychophysical subjedtéib) and cannot be reduced to a mere material tiagpér).

Merleau-Ponty’s Lived Body

It is Husserl's description of the body and peraapexperience through embodiment that
Merleau-Ponty takes up and develops in his highfluéntial work Phénoménologie de la
Perception(1945)*® Employing Husserl’s main characterizations of ghenomenal bodly,
Merleau-Ponty, writing in the 1940s, gave a ricked more holistic description of the lived
body as it is in relation to its lived environmeintparticular developing the ideas of the body
schema and motor intentionalityFollowing Husserl, Merleau-Ponty regards the béicst
and foremost akeib, that is,as a living and expressive organism.

Merleau-Ponty argues that rather than being arcoljeéhe world, housing and controlled
by the mind, the body is our means of communicateth the world: It is permanently
engaged with its environment. Arguing against thevailing empiricist and rationalist views
and following Husserl’s characterization of the p@$ thenullpunkt Merleau-Ponty claims
that this engagement is prereflective and necégsesm the perspective of the lived body:
Spatiality is constituted through the body’s reatwith its surroundings. He writes,

The word “here” applied to my body does not reteatdeterminate position in relation
to other positions or to external coordinates,thatlaying down of the first coordinates,
the anchoring of the active body in an object, giteation of the body in the face of its
tasks. (Merleau-Ponty, 1945/2002, p. 115)

Hence, the human subject is an embodied subjeatenvnto the fabric of the world; it is

inextricably and prereflectively in relation withe physical context in which it finds itself.

As such, it is not the case that | find and expeeemy body first, and then employ it to
explore the world. Rather, my body and the worlel iaran inextricable tangle, such that in
matters of perception and experience one cannsaideo precede the other.
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Additionally, Merleau-Ponty argues that it “is newaur objective body that we move,
but our phenomenal body” (p. 121). The lived bodrgagement with the physical world is
not entirely conscious, but largely based on pheahprereflective experience. Faced with
a pair of scissors, as a result of previously sedied skills, | do not need to consciously
reflect on their form and shape and come to sors&adi conclusion about what they are for
before | grasp them and begin to use them. Theal livedy does not move in a simply
reflective and mechanical way, but rather engagesligibly with the world—the space and
objects in its proximity—in a prereflective and iradiate manner:

The subject, when put in front of his scissors aeéldle and familiar tasks, does not need
to look for his hands or his fingers, because thmy not objects to be discovered in
objective space ... but potentialities already mabdi by the perception of scissors or
needle. (Merleau-Ponty, 1945/2002, p. 121)

Indeed, “My body has its world, or understandsaitsld, without having to make use of my
‘symbolic’ or ‘objectifying function™ (Merleau-Paty, 1945/2002, p. 162).

Furthermore, following Husserl, Merleau-Ponty amgtieat consciousness is necessarily
intentional. Therefore, since the lived badylready consciousness, intentionality cannot be
restricted to a cognitive act, but instead envedogred involves the whole body. This bodily
intentionality implies that through motility thevéd body is permanently engaged in some
physical situation: “My body appears to me as aitude directed towards a certain existing
or possible task”Merleau-Ponty, 1945/2009,114).

Through this intentional attitude, the lived bodsha constant and ever-changing relation to
the physical objects and people in its proximitpweéver, it is important to understand that this
physical relation to objects is not a discreteratgon: | do not engage with objects as thougi the
were objects of the natural sciences. My physidairaction with objects and with other bodies
can be described by the physical laws of scienget bannot be reduced to that description.

The Transparent Body

Merleau-Ponty’s 1945/2002)yaccount describes the phenomenological experidribe dody as it
is engaged with its surroundings in a prereflectivd immediate manner. From the perspective of
the performing subject, Merleau-Ponty and otheguerthat successful motor-intentionality
induces a certain sort of bodily transparency whezdbody does not explicitly appear in the field
of perception when it is intentionally directedtie world. InL’étre et le Néanf1943)™ Jean-Paul
Sartre (1943/1969) offers the example of writingltstrate this phenomenological experience of
bodily transparency. In the act of writing, he agu’l do not apprehend my handmy. hand has
vanished” (Sartre, 1943/1969, p. 323). Of courseeésdoes not mean this literally: My hand is still
present while writing, andknowthis, but I know it with a prereflexive type of ainess that does
not involve regarding the body in a separative \@8yan object of perception.

Shaun Gallagher (2004, p. 278) terms this the éxpez of the “absently available
body.” He writes,

When the lived body is “in tune” with the environmbie when events are ordered
smoothly, when the body is engaged in a task tbkishthe attention of consciousness,
then the body remains in a mute and shadowy existand is lived through in a non-
conscious experience. (p. 277)
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In this sort of “successful’” bodily experience, thedy seamlessly facilitates the
subject’s relation to the external environment aslsuch, it is largely unnoticed or, to use
Sartre’s (1943/1969, p. 330) oft quoted expressipassed by in silence.” Implicit in this
experience is a preconscious awareness of theigosf the body and the ability to
spontaneously move the body to act on the worlthaut it “getting in the way.” Hence, in
what many theorists categorize as “normal” or “tedlfunctioning, there is no need for the
subject to attentively perceive his or her own ptajisstructure, and it remains the silent, tacit
background to projects and interactions in the el

Another feature of bodily absence or transpareadiat, in acts of action and volition, |
also do not need to know how my body does someihiogder for me to do it successfully:

I do not need to know “how in the world | can daotd@ perform Bodily activities. Research
in physiology is indeed always possible when ormptsdthe appropriate natural-scientific
attitude and method, but no knowledge of physiolisgyesupposed for me to make use of
my powers of bodily movement in the “l will.” (Beka, 2004, p. 243)

As Husserl (1952/1989, p. 29indicates, “I execute myfiat,” and my hand moves.” But
even when | explicitly will my body to perform artan action, | rely on a silent and tacit
bodily know-how, a general capacity to move respatg and coherently.

As a result, the lived body is not moved in a syngflective nor mechanical way; for a
majority of healthy and able-bodied adults, posamd movement occur without the need for
conscious reflection. Therefore, when the lived yo functioning without interruption or
distraction due to pain, fatigue, or other bodyunences, it engages with the world—the space
and objects in its proximity—in a prereflectivebait conscious, and immediate mantier.

Body Schema

The concept of theody schemas useful for understanding the automatic way mcl one
can move the bod¥. Gallagher and Cole designate the body schemasgstem of motor
and postural functions that are in constant opmmabelow the level of self-conscious
intentionality: “Body schema can be defined as atesy of preconscious, subpersonal
processes that play a dynamic role in governingupesand movement” (1998, p. 131). The
body schema makes it possible to move and contelbbdy in a conscious and aware
manner, without the need for deliberate and caledlantention.

Furthermore, the body schema not only regulatescamdrols the body’s posture and
motility, but also how the body interacts with thigjects and environment that constitute its
immediate milieu. To illustrate this point, MerleRonty (1945/2002, p. 175-176) gives the
example of a blind man who uses a walking sticlai@ in his maneuvering within the
physical world. Over time, the blind man uses theksas though it were an extension of his
own body. His corporeal schema envelopes the stiokce the [blind man’s] stick has
become a familiar instrument, the world of feeleathlings recedes and now begins, not at the
outer skin of the hand, but at the end of the stick

As an extension of the body schema, a tool suclthasblind man’s stick is best
understood as being incorporated within the peetkibounds of the body or “within the
body’s focal disappearance” (Leder, 1990, p. 18@g tool modifies the intentional attitude
of the lived body, expanding and transforming d@spe of possible activity. Don lhde (1990)
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offers the example of eyeglasses, a simple techgdlwat is absorbed by the body schema.
The weight of the glasses on the ears and thedofighe nose become imperceptible: “My
glasses become part of the way | ordinarily expeeemy surroundings; they ‘withdraw’ and
are barely noticed, if at all” (p. 73). The relatiof mediation between “I-glasses-world”
becomes “(l-glasses)-world” (p. 73). Additionallgs an object becomes part of the body
schema, the subject modifies his or her actiomet@mmodate the extension:

A woman may, without any calculation, keep a sas¢éadce between the feather in her
hat and things which might break it off. She feglsere the feather is just as we feel
where our hand is. If | am in the habit of driviagar, | enter a narrow opening and see
that |1 can ‘get through’ without comparing the vddf the opening with that of the
wings, just as | go through a doorway without chiegkhe width of the doorway with
that of my body. (Merleau-Ponty, 1945/2002, p. 165)

The subject, once familiar with an object, will eract and engage with it in a
prereflective and preconscious manner, as thougieie an extension of his or her own
body. As an object is enveloped within the bodyesad, it modifies the intentional attitude
of the lived body, expanding and transforming thepe of possible activity. Furthermore,
the apparent transparency experienced by the bdadpds to the manipulated object. In the
act of writing, as described by Sartre (1943/19@9% not merely my hand that “vanishes,”
but also the pen; it is to the writing where on@esceptual attention is fixed.

The achievement of transparency in the case ofpu&ating a technological object is of
particular interest in the case of telepresencdudimg a sense of presence requires the
receding of the mediating technology that trangpaxvareness and motor-intentionality to
the remote location. In VR, only when the head-medrdisplay, data gloves, and body suit,
which enable the user to interact with the virteavironment, are absorbed by the body
schema will a sense of presence be induced (M&r8yismith, 1999, p. 318). Likewise in
telepresence, mastery of the peripheral devices (oystick, hand controls, head display,
etc.) will ensure a smoother engagement with thete environment. With telesurgery and
other telepresence activities, the subject, wittiigent skill and practice, should feel the
controlling apparatus to be a seamless extensiorhi®for her own physical body.
Furthermore, as part of the corporeal schema, emgagt with the object will occur in a
seamless and prereflective manner, correspondinpe¢omediated sensory feedback that
provides information about the remote environment.

It could be postulated that this interaction witke tremote environment is a further
extension of the corporeal schema. However, anestieg ambiguity arises in the case of
remote manipulation, such as telesurgery: The dewidhe remote environment performing
the action, for example a robotic surgical arrmas a proximate extension of the surgeon’s
physical body. However, it is clear that this appas is being directly manipulated by the
surgeon’s motor-intentional actions and dependtemrecise and skilled motor movements
of a particular surgeon, not just the crude medmsiof remote control, such as in the
Telegarderor Legal TenderThe remote surgical system enables an expankibe surgeon’s
physical capabilities, abnegating the obstacledisthnce. Hence, is it sensible to consider the
remote device, the robotic apparatus, an extemditre surgeon’s corporeal schema?

This question must be considered carefully wheganmding the characteristics of
telepresence systems. Firstly, the doctor doebant a sense of the robotic arms in the same
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way as lknowthe width of my car and the wom&nowsthe length of her hat's feather due
to their adjacency to the body. Indeed, a surgeay never see the apparatus he or she is
controlling, and furthermore will not have an emieadsense of the machine’s dimensions
and capabilities: Often visual feedback from agetgery system is magnified or modified in
some way in order to facilitate minimally invasiyeocedures, where the scale of the
procedure may be beyond the visual field encoudténeopen surgery (Wynsberghe &
Gastmans, 2008, p. 3). In considering the limitsh& corporeal schema, the example of
telesurgery leads us to consider precisely what pobximity and scale play in the sense of
ownership of action. Does it still make sense tp et | performed an action, or that a
particular physical event as far away as Frané®is New York belongs to mé%

AGENCY AND OWNERSHIP OF ACTION

As was seen in the example ledgal Tenderdoubt about ownership of action can cause a
remote user to feel as though there is nothingiphljg at stake in the remote activity that is
being performed. Despite the circumstanced.@fjal Tenderbeing highly contrived and
arguably incomparable to a phenomenon such asutgkry, the philosophical issues that
arise when considering telepresence systems sutkgad Tenderand theTelegardenare
still important to consider with respect to teleggry. In the case dfegal Tenderthe real
remote environment accessed through telepresencemies confused with a virtual
environment, in which phenomena such as risk, mesipdity, and interpersonal interaction,
among others, do not have meaningful physical apreseces. However, with the example of
telesurgery, it is apparent that concrete physmahisequences are fundamental for a
successful surgical procedure. It is overwhelmirgiggmatic to ascribe ownership of action
to the surgeon performing the operation, sinceethera clear causal link between the user
and the event, where a successful operation depantise refined motor skills of a trained
and practiced surgeon. However, despite conceptaaliribing ownership of action to the
surgeon, phenomenologically it is important to leksh whether the surgeon feels as though
the actions observed through the visual feedbackiged are his or her own; that is, whether
a sense of presence, and hence an embodied semsetatfintentionality in the remote
environment, has been established. Indeed, estadgishis sense of ownership is not only
important for assigning responsibility and culpail it is generally acknowledged by
researchers in the areas of telepresence and YR #&nse of presence in a remote or virtual
environment has a positive effect on task perfogeant is argued that what is driving
developments in presence technology is the “peredselief that presence is causally related
to performance” (Welch, 1999, p. 574). Turning nmaconsider the issues of agency and
ownership of action will elucidate a manner in whie qualitative distinction can be made
between telepresence and normal actions, and beginderstand how an action can be felt
as “mine” without necessarily having physical praiy.

While considering what constitutes the minimal s@llagher (2000) draws a useful
distinction between agency and ownership. Gallagim@es that asense of agencis the
“sense that | am one who is causing or generatingction, for example, the sense that | am
the one who is causing something to move” (p.I®)cdntrast, asense of ownershiis the
“sense that | am the one who is undergoing an émee” (p. 15f° In normal action, where
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volitional drives are in equilibrium with the exted environment, Gallagher argues that, “the
sense of agency and sense of ownership coincidaranddistinguishable” (p. 16).

However, agency and ownership of action are twanphenologically distinct aspects
of an experience. It is possible to have a sensewsfership of an action or movement
without a sense of agency:

In the case of involuntary action ... | may acknowjeawnership of a movement—that
is, | have a sense that | am the one who is moemig being moved—and | can self-
ascribe it aany movement, but | may not have a sense of causingpoitrolling the
movement. (Gallagher, 2000, p. 16)

For example, when | am pushed on a crowded busshen a doctor picks up my arm to
examine it, | do not provide any motive force fbe tmovement; however, | experience the
movement as belonging to me.

In contrast, there is a sense of agency in telepaes that is, | sense that | am the one
who is causing something to move or some eventajgpén. However, since | am not
undergoing the experience of the action, | may fesl that it is necessarily mine.
Dissociation from ownership, induced by a lack okgence, has many ethical and
epistemological implications and, furthermore, phsnomenological consequences in which
the subject feels alienated from the actions heslor is performing. Developments in
telepresence technology that aim for high-fidetéyepresence, where interaction with the
remote environment would be indistinguishable frioteraction with reality, hope to induce
a sense of bodily presence and ensure the coire@dehagency and ownership of action
(Reintsema, Preusche, Ortmaier, & Hirzinger 2004)effect, these technologies hope to
create a sense of re-embodiment, displacing theomiatientional behavior of the body
without rupturing the phenomenological coincidenteagency and ownership. However, it
will be seen that an understanding of the roleroppoception in motor-action will elucidate
the limitations of the possibility of re-embodimehntough telepresence.

PROPRIOCEPTION AND THE POSSIBILITY OF RE-EMBODIMENT

Proprioception is a term that has appeared in physiological, pslggical, cognitive
scientific, and philosophical literature, and helsen on various meaningSProprioception is
usually thought to include the kinesthetic and siereensations that permeate the body and
give information regarding position, posture andveraent. Gallagher explains,

Proprioception is the bodily sense that allowsaugrtow how our body and limbs are
positioned. If a person with normal proprioceptisnasked to sit, close his eyes, and
point to his knee, it is proprioception that allokign to successfully guide his hand and
find his knee. (2005, p. 43)

As Gallagher indicates, some theorists charactér&eformation given by these sensations
as a form of conscious awareness, where we aretsdie proprioceptively aware of limb
position and movement. On the other hand, otheurigie characterize proprioception as a
subpersonal and nonconscious function, where tlgly poocesses the information given by
proprioceptive and kinesthetic sensations withaytreeed for conscious or reflective awareness.
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Hence, Gallagher offers a distinction between “pomeptive information” and
“proprioceptive awareness” in order to elucidate #arious levels of function. Proprioceptive
awareness, Gallagher argues, involves an awareh#ss body’s position but without the need
for conscious perception (2005, p. 46). Propriaggepnformation, by contrast, is information
“generated at peripheral proprioceptors and regdtat strategic sites in the brain ... [operating]
as part of the system that constitutes the bodgnsah (Gallagher 2005, p. 46). Proprioceptive
information consists of the somatic experiencesdhale the body schema below the threshold
of conscious experience. Hence, the aforementitedparency of the body as experienced in
successful intentional action is made possible Hey hody schema that uses proprioceptive
information through proprioceptive awareness ineortb correctly discern the posture and
position of the body and the quality and aspeatator movemerft:

Gallagher and Cole (1998) refer to the patholdgiase of lan Waterman (IW), who, as a
result of large fiber peripheral neuropathy, hastloe sense of touch and proprioception from the
neck down. Despite suffering from almost total éahtation, IW was not paralyzed and retains
the ability to move his body. What is interestitgpat the case, however, is that at the onset of
his illness, IW experienced a complete loss of matal postural control, but did not experience
paralysis. He had to painstakingly relearn how tovenand perform everyday tasks by
conceptualizing his movements and using visual abesit body position. For IW, even after
relearning a repertoire of body skills, movementd goosture require constant mental
concentration and visual information (GallaghelQ20o. 43—-45). He has lost the experience of
body invisibility, which characterizes the normatldnealthy experience of movement.

Hence, the importance of proprioceptive informatiorthe successful operation of the
body schema is made evident by the experience odrid/other deafferented cases (Cole &
Paillard, 1995). Proprioceptive and tactile infotima within the bodyand the ability to feel
and sense one’s own body are important for suadessbtor movement and perception.
Proprioception is a fundamental element in the egpee of agency and ownership of action.
In fact, it is argued by theorists that the coiecice of proprioceptive sensations to visual
feedback of motion is the mechanism that inducesrese of ownership of action (see, e.g.,
Martin, 1995). Indeed, Tsakiris and Haggard wriiggth action and body cues need to be
integrated in order to generate the normal expeeer will, agency and body-ownership that
we entertain in our daily lives” (2005, p. 397).iFIiphenomenon is confirmed by IW, who
along with Jonathon Cole and Oliver Sacks, wastrdsodied” in a robot using telepresence
technology at the Johnson Space Center in HouSexas:

The robot’'s arms have joints that move like thoB@uwman arms, and three fingers on
each hand. The arms are viewed by the human subjecigh a virtual-reality set placed
over the eyes, with the robot cameras set in theti® “head” so that the subject views
the robot arms from a similar viewpoint as one @ewe's own arms. No direct vision
of one’s own body is possible, while one sits agithe® room from the robot. A series of
sensors are placed on one’s own arms, which indointrol the movement of the robot’s
arms. Then when one moves, the robot's arms maniasly, after a short delay. Thus
one sees and controls the robot’s arms withoutiieceany peripheral feedback from
them (but having one’s own peripheral proprioceptieedback from one’s unseen
arms).... Making a movement and seeing it effectedessfully led to a strong sense of
embodiment within the robot arms and body. This waenifest in one particular
occasion when one of us thought that he had bet¢teareful for if he dropped a wrench
it would land on his leg! (Cole, Sacks, & Watern2fi00, p. 167)
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The authors write that, “after a few minutes welstame at ease with the feeling of
being ‘in’ the robot” and they hence suggest that $ense of ownership of our bodies and
actions “is plastic and fragile” (Cole et al., 20@0 167)** Their experience leads them to
suggest that ownership of action can be transfetoedther bodies that provide visual
feedback of motor movements that, to a large exteatches the proprioceptive feedback
within the body, even though the physical aspectthef new body, in this particular
experience “a set of steel rods and stubby robfihcee-fingered] hands,” does not
correspond to a human aspect (Cole et al., 2000.167). However, the roughly
anthropomorphic shape of the robot (in contraghéomyriad of forms that a body can take
in a VR environment, e.g., an animal form such &sbater or snake) may be what induces
this correspondence of action. Indeed, it has beeg argued in VR research that a visual
and sensorial match of the virtual body to the hurnfam is what induces a sense of
embodied immersion (Murray & Sixsmith, 1999, pp53326; Slater & Usoh, 1994).

Additionally, the experience of a sense of embod&dmentioned by the authors suggests
that it is possible to phenomenally have the sémsethe physical body, and its concomitant
concerns, can be transferred to a remote devisealbo interesting to note that this sense &f ris
arose even though the subject could not feel thghtvef the wrench and despite a short time
delay. Furthermore, IW, who lacks proprioceptivedigack and who participated in this
experiment, also had the sense of being “re-emdbaighe robot. However, IW's extensive re-
training to move his body according to visual conesy account for this (Cole & Paillard, 1995).

Hence, it may be that with future technologicalalegments that offer more replete sensory
feedback, smaller time delays and a seamless mgtdctii visual feedback to proprioceptive
awareness, surgeons will increasingly feel as thdhgy are actually physically present in the
remote operating theater in which their motor moset® have been displaced. An obvious
benefit of inducing this sense of re-embodimentlditne a seamless correspondence of agency
and ownership of action, which would render issgash as epistemological doubt and
responsibility, among others, meaningless, as wasllenhance a sense of presence and,
correspondingly, improve task performance. Howewdren considering the possibility of re-
embodiment, Husserl's (1952/1989, p. 167) clainb ‘thdo not have the possibility of distancing
myself from my Body, or my Body from me” must betightfully examined.

Re-embodiment as envisioned under a philosophiaeadigm such as the Cartesian-
Lockian model would involve a shifting of the essainpsychic component of the human
subject from one mechanistically controlled phylsloady to another. However, as has been
shown, the subject as a lived body, as describelldrjeau-Ponty (1945/2002) and Husserl
(1952/1989), is not merely a metaphysical entitgased arbitrarily within a physical
substrate, but rather is composed of its mateviah fand the intentional and volitional motor-
movements that give it a meaningful existence.

Re-embodiment, therefore, would entail not merethifting of the visual sense to a remote
body, providing observational access (as provitedaily telepresence and VR technologies).
Rather, re-embodiment, if we are to consider theerdgg@l phenomenological features of
embodiment, would entail a transfer of the bodyestd, motor-intentionality, and perception,
where successful intentional action would indudeaasparency of not only the technological
interface with which one engages, but also traesegrof the body in the remote environment.

However, it must be remembered that one of thengakdeatures of what constitutes a
body, and differentiates it from other materialemtt§, is its sentience, its capacity for sensation
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and feeling. Yet, the body as a field of sensorypeeence is often left aside in
phenomenological considerations of embodiment the¢ primarily concerned with
intentionality. Indeed, Leder notes that, phenortwmnsts of the body, such as Merleau-Ponty,
are “most interested in the phenomenology of péimemnd the functions of motility and
expression with which it intertwines” (1990, p. 3bgder proceeds to argue that the body as a
unique field of sensory experience is often ovéambin phenomenological investigations.

These two aspects of the body, that is, the irdaatibody and the sensory body, are
described in a distinction offered by Tsakiris ateggard (2005, p. 389) between the “acting
self” and the “sensory self.” The acting self is€tauthor of an action and also the owner of
the consequent bodily sensations,” whereas theoseself is “solely the owner of bodily
sensations that were not intentionally generated, .h passively experienced” (p. 389).
Distinguishing between the acting self and the esgnself is useful in understanding the
phenomenological characteristics of re-embodimemd & what extent the Husserlian
(1952/1989, p. 167) idea of the body as an absalkrte (ullpunky) is challenged.

As has been demonstrated with Cole, IW, and Sadkst experience and the example
of telesurgery, it is distinctly possible to dispgathe acting self. That is, it is possible to
transfer bodily intentionality to a remote appasatand have precise and skilled motor
movements mirrored in a distant setting. The baihema is to some extent transferred to the
remote apparatus, subject to modifications of scatel functiorf* Furthermore, the
experience of a feeling of re-embodiment on thé¢ plathe user can be induced as a result of
a high correspondence between visual and propriveefeedback. Hence, Husserl’'s claim
that the body “is a here which has no other hetside of itself, in relation to which it would
be a ‘there” is challenged by these particularetypof experiences, as the acting self,
immersed in a remote environment, is distanced titwrsensory body (1952/1989, p. 166).

Hence re-embodiment, although possible in thistéichsense, must be carefully qualified.
The sensory body remains an absolute here, fromwvithe acting self is displaced through the
mediation of some sort of communications technaldgythermore, the sensory body as an
absolute here, located in a specific spatial amgbteal context, cannot be distanced from itself,
implying that even the most seamless experienchigif-fidelity telepresence will remain
gualitatively different from that of engagementiwiine’s immediate surroundings, since even
though a sense of bodily risk in the remote envirent may be induced, it will never be a
reality. Stone (1992) argues this point, speakihiyR. She writes,'No refigured body, no
matter how beautiful, will slow the death of a cyaeck with AIDS. Even in the age of the
technosocial subject, life is lived through bodi€g’ 113). Hence, if a fire breaks out in a
distant operating theater, the surgeon manipulahegsurgical apparatus from some remote
location may receive sophisticated fire sensattbnsugh a sensory feedback device and feel
an embodied sense of risk, but his or her skinveiller suffer the risk of burn.

CONCLUSION: INTERCORPOREALITY AND THE “REAL” THING

As technological advances in telepresence becomee rpervasive in the day-to-day
functioning of the modern world, a careful consadiem of these technologies and their effects
and implications must be undertaken. These techimalbadvances have moved far beyond
ordinary remote control and more sophisticatednenéxperiments, such aegal Tendemland
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the Telegarden which explored the limits of epistemological cernts that arise in remote
interactions. As has been demonstrated with thenpbeaof telesurgery, the phenomenological
and philosophical issues that come as a resulnbbdied interaction in enriched telepresence,
such as agency, ownership, the corporeal scherdagambodiment, transcend the Cartesian-
Lockian paradigm for selfhood and can be understotld regard to the investigations of
phenomenologists of the body such as Husserl, kiedRonty, and their commentators. It has
been argued that a sense of presence and re-endmdiam be provoked using technology that
offers a high correlation between visual and puogaptive feedback, maintaining a
coincidence between agency and ownership. Furtheym®-embodiment, in this sense, refers
to a displacement of the acting self, distinct frgemsory self, transferring the corporeal
schema and motor-intentions to a remote environmenhas been shown, a reconsideration of
the body as an “absolute here” is necessary inramleadequately account from these
experiences arising from distinct social and caltdevelopments.

While advances in technology continue at a raptd, reaking telepresence devices to
previously unimagined levels of sophisticationisitnot surprising that one of the prevailing
guestions among the technological and philosophicainmunities engaged in the
developments of this technology is whether remateraction will really ever be as good as the
“real thing.” Even the most sophisticated technwmal interface, which would provide
seamless multisensory feedback inducing a flandesse of presence, could not, as has been
discussed, compensate for the lack of embodiedHigever, it is not merely a lack of bodily
risk that poses what at present seems like anmmuntable qualitative difference between the
experiences provided by telepresence and VR asamahpo real-world interaction.

A further important element overlooked in the Csigr-Lockian model of selfhood, and
hence in the technological developments made utlderparadigm, is the importance of
intercorporeal relations. Indeed, recent developgserntelepresence, artificial intelligence, and
VR technology have recognized the fundamental te¢ake into account bodily interactions,
such as communication through gestures, expresanoipther body cues in order to accurately
reflect interpersonal human interaction and hene&erthese technologies user-friendly and
successful (Canny & Paulos, 2000). Physical cordadt proximity between human subjects
constitutes an important qualitative aspect of reutbjective relations that may never be
obviated by technological mediums. As Dreyfus wgitéEven the most gentle person/robot
interaction would never be a caress, nor could us®e a delicately controlled and touch
sensitive robot arm to give one’s kid a hug. Whatdwigs do for people, I'm sure telehugs
won't do it” (2000, p. 62). This leaves us to pondiethe aims of these technological
developments should be to ultimately replicate rémd thing, or whether we should regard
telepresence as a distinct experience in its ogimt,riwith its own set of phenomenological
characteristics. Indeed, it is hard to imagine thatcomfort and reassurance brought about by
the simple physical presence and contact of ongfsaoctor will ever be induced in a remote
interaction, no matter how refined the surgical aradlical expertise provided.
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ENDNOTES

1. The termtelepresencevas originally coined in 1980 by Marvin Minsky, wtapplied it to
remote object manipulation applications and thelgdperation systems (Campanella, 2000).

2. Descartes considered the mind to be connectdtttbody and the outside world in a mediated
manner. He writes that “the mind is not immediateffected by all parts of the body, but only by
the brain, or perhaps just by one small part ohttaén” (Descartes, 1996, p. 59).

3. The phenomenology of embodiment in virtual tgadiystems has received theoretical attention
from several theorists (see, in particular, Ihd¥)2 Murray, 2000; Murray & Sixsmith, 1999).

4. Campanella describes the varieties of telepoesas “low telepresence,” as afforded by a
webcam, and “high telepresence,” which involvegréasparent display system” and “multiplicity

of feedback channels.” In addition, he describesdiomes that give some degree of “telerobotic
interactivity” (Campanella, 2000, pp. 27-30). It fiem Campanella framework that | have

schematized the four distinct types of telepresence

5. See http://www.counterfeit.org
6. See http://www.telegarden.org/tg/

7. See United States Code, Title 18, Section 388jtifation of national bank obligations,”
available at http://www.law.cornell.edu/uscode/tstode18/usc_sec_18 00000333----000-.html

8. For further discussion of telepistomology, seddBerg (2000).

9. There are three leading surgery systems cuyreisgéd by surgeons in the USA and Europe.
They are the Da Vinci Surgical System, ZEUS RobS8ticgical System, and the AESOP Robotic
System (Bonsor, 2000).

10. Furthermore, Dr. Mehran Anvari, a Canadiarstaigeon, has performed more than two dozen
remote surgeries on patients who were up to 256smaivay (Fleming-Michael, 2006).

11. When quotations are drawn from the translateeign-language texts, it is traditional in the
discipline of philosophy to provide page referenfigsboth the original text and the translation.
In the APA notation system, however, that becomageqconvoluted. Therefore only the
translation pages are cited, but the original tex$ investigated for each point. In this case, the
original text is Husserl (1952).

12. The distinction between the body as a physib@ct and the body as a living organism is
reflected in Husserl’s use of the German tekugoer andLeib. Korper, etymologically related to
the English wordcorpse is understood to mean “inanimate physical mdttnd refers to the
materiality of the body, that is, the body as agitgl object extended in spat®ib refers to “the
animated flesh of an animal or human being” andsigally translated ds/ed body carrying in
this meaning the complexity of the experiential asubjective aspects of the body. In the
“Translator’'s Introduction” inldeas Il (Husserl, 1989, p. xiv), these are distinguished
orthographically, withLeib appearing as “Body” an&oérper as “body” (I will preserve this
distinction in citations, but | will not use it mgfs).

13. Again, while only the translation is cited hevierleau-Ponty’s (1945) original text in French
was consulted.

14. For a discussion of specific innovations Man®onty made to Husserl’'s description of
embodiment, see Smith (2007).

15. Sartre’s (1943) original text in French was adted, although just the English translation is
cited here.

16. Phenomenological corporeal absence is takebyuprew Leder (1990) in his workhe
Absent Bodywhere he explores the fact that while “in one sahg body is the most abiding and
inescapable presence in our lives, it is also ¢sdlgrcharacterized by absence” (p. 1).

17. It must be acknowledged that the intentiondhtien to the world and the apparent
transparency of the body can be disrupted as d @sdisability, pain, illness, and other routine
and periodic bodily occurrences, such as pregnandymenstruation. In these cases, a seamless
perceptual and intentional relation to the extemdleu can be disrupted or modified and the
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body is brought to one’s attention. Instead of fssgly facilitating a relation to the external
world, the body can “get in the way,” so to spedttre (1943/1969, p. 331-332), again, offers an
example: When | am reading, | am not aware of ngse¥t is only when my eyes start hurting
that | become aware of them and realize thatiit iact my eyes that stand between me and the
page. Many theorists agree that the body usuallyoiiced only in instances in which, for
example, it breaks down, fails, or loses equilibriwith its surroundings (see, e.g., Gallagher,
2005). They argue that, in normal circumstancespttdy remains absent to consciousness unless
there is a forced reflection brought on by someé gbpain or discomfort. As might be expected,
this characterization of the normal body as oné times not suffer from disability, pain, and
inevitable body occurrences such as pregnancy amstnuation has come under criticism from
disability and feminist theorists (see Leder, 1990)

18. There is some confusion about the teoody schemain the English translation of
Phénoménologie de la Perceptidvierleau-Ponty (1945) uses the teschéma corporealbody
schema), although it is regularly translated byirfC&mith (Merleau-Ponty, 1945/2002) bsdy
image (See, for example, Merleau-Ponty, 1945/2002,18.)1

19. See Dennett (1981) for a thought experimertt discusses the issue of responsibility with
respect to remote action.

20. Ownershipin this case refers to ownership of action, rathan body ownership. See Martin
(1995) for a discussion of body ownership.

21. For a discussion of these various meaning&aélagher (2003). Furthermore, it is important to
note that proprioception is a term used by Merleanty (1945) in the®Phenomenologie de la
Perception although it is lost in Colin Smith’s English tsdation (Merleau-Ponty, 1945/2002). For
example, Smith translates Merleau-Ponty’s origifrahch text: “On entendait d’abord par «schéma
corporeal» urrésuméde notre expérience corporelle, capable de domnezommentaire et une
signification a l'interoceptivité et a la propriqat&ité du moment” (1945, p. 128) to the following
English passage: “Body image’ was at first undsodt to mean aompendiumof our bodily
experience, capable of giving a commentary and mgaio the internal impressions and the
impression of possessing a body at any moment5{2802, p. 113). In Smith’s English translation
of the French original, it can be seen that pragsivity [proprioceptivité] has been rendered the
“impression of possessing a body,” which loses nafdhe significance of the original term.

22. Vestibular and other information from the badgystems also inform the body schema (see
Gallagher, 2005, p. 47).

23. The authors suggest that a possible reasothifoplasticity with regard to ownership of the
human body results from the fact that, during atilifie, the body will alter significantly, from
infancy to old age or due to iliness or accidehiey write, “Corporeal changes must be assimilated.
If we did not have this ability to alter our mappiof a sense of ownership and of agency onto
altered bodies we might be at risk of alienati@mfithem” (Cole et al., 2000, p. 167).

24. The development of PRoPs (Personal Roving ReesBevice) as remotely controlled robotic
devices that can be present in a remote environmanplify the transferral of the body schema
and this notion of re-embodiment of the acting.s€lfey are intended to provide “the ultimate
prosthetic” or a “full body replacement,” a usendateract with other PRoPs or real human
subjects in a distant environment, ultimately ipmoating body cues such as “gaze, back
channelling [and] posture” (Canny & Paulos, 2008, 280, 278).
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