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Abstract

Work towards the development of a new computer-assisted methodology for
psychological study and intervention is described. This is refeored the Personal
Knowledge Methodology since it focuses on the elicitation and presentat
personal knowledge. Personal knowledge includes the knowledge individualsfhave
their life history, their behaviours, their moods, their relatigmshtheir ambitions,

and so on. Principles and techniques used in Knowledge Engineering fdrasihef

the design of the Personal Knowledge Methodology. At the heart ofietfeodology

is the use of a suite of knowledge acquisition and modelling technifbese are
referred to as Personal Knowledge Techniques. Based on a revéewiad-range of
literature, eight techniques were selected to be assessdbefompossible use as
Personal Knowledge Techniques. These included interview-based techniques,
repertory grid techniques and diagram-based techniques. Two in-depts Stk
place involving 18 participants and a total of 100 knowledge acquisitiomsgs$he
results revealed that each of the eight techniques showed proméeféciently
capturing and structuring aspects of an individual's personal knowledgddition,

the techniques showed potential for providing help in allowing reflectioth a
revealing insights. In particular, a technique based on the constrsid use of a
state transition network was found to be the most highly rated hpyattieipants. A
content analysis of the knowledge acquired formed the basis of an ontfiogy
personal knowledge that would underpin many uses of the Personal Knowledge
Methodology. The empirical work and analysis led to a number of idedsiture

developments of the methodology and uses for the Personal Knowledge Teshnique
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1 INTRODUCTION

Know thyself
(Inscription on a Greek temple, circa 600 BC)

1.1 Overview
The focus of this thesis is on the knowledge that individuals poss#snudelves; of
their life history, their behaviours, their moods, their attitutiesy relationships, their

ambitions, and so on. Such knowledge will be referred to as personakkigewl

Personal knowledge can be distinguished from two other major types ofekiygw
that people possess. One of these is the common knowledge that peaplepesate
in the everyday world. This includes knowledge in terms of physatalitees, facts
and basic understanding. The other type of knowledge is of specificrigmgically
the knowledge and expertise required to perform expert roles in satjanal

contexts.

To illustrate these three types of knowledge with an examplesamsay that a doctor
knows why she became a doct@ersonal knowledge)knows how to get to the
hospital Ecommonknowledgg and knows how to diagnose various illnessegpért

knowledgég

This segregation of knowledge into three categories is mirrardteiacademic fields
that study each type of knowledge. The study of personal knowledge ity ubaa
preserve of social psychologists, psychoanalysts and psychiathstsstudy of
common knowledge is most associated with cognitive and behaviouraisteiesnd
the study of expert knowledge is undertaken in a branch of artificielligence,
called knowledge engineering. Principles and techniques have beersksthhlithin
each of these disciplines to study and apply the particular type ofléagevunder
scrutiny. In general, the principles and techniques used in one discele very
different from those used in other disciplines. Unfortunately, vty tollaboration
or cross-use of methodologies is carried out from discipline toptliisej even though

this can often lead to interesting new directions and beneficialapenents.

" The term ‘knowledge’ is used in this thesis as ihiKnowledge Engineering (i.e. as a structuredi an
contextualised form of information), rather thaa fpistemological notion of true justified belief.



This thesis follows an interdisciplinary approach by treating persmoaviedge as if

it were a type of expert knowledge. In other words, to take thecipkés and
techniques used by knowledge engineers in domains such as medicine, ge&ology
military planning and apply them to the domain of personal knowledge. atibit

this perspective? There are two reasons. First, a knowledgeeerigg approach to
personal knowledge might add something to the usual psychological approach.
Second, addressing the new domain of personal knowledge might add sorteething
what is already understood and practiced in knowledge engineering. hESS t

explores both of these issues, though focuses mainly on the former.

1.2 The Psychological Approach to Personal Knowledg

1.2.1 Studying and Using Personal Knowledge

Why study personal knowledge? A pragmatic answer is that theatdtiamm is to help
people. A second answer, from a more scientifically oriented igosiis that the
ultimate aim is to search for theoretical understanding. As argier, the peculiarity

of people as a subject for scientific enquiry necessitates coasiteof the context in

which theoretical understanding will be used. From both a theorgtieadtical and
ethical basis, an understanding of personal knowledge cannot be produced in a
vacuum. This position is based on a theory of knowledge related to tmegbisg of
William James, John Dewey and George Herbert Mead, which sisgtieat ideas

must be evaluated in terms of their effectiveness, and areralyijkhown when they

have been evaluated in practical situations (Howarth, 1980).

Adopting the pragmatic position, the next question is: How can peophelped?

There are four main ways in which this can occur at the levpkeople’s personal
knowledge: (i) People can be informed, (ii) People can be advigg&®eople can be

given techniques and tools to use, (iv) Changes can be made to the eamironm
(physical, social or cultural). To provide such help in an effecéffesient and ethical
manner requires a number of elements to be in place. The help shaouddtee and
required, which may vary greatly across individuals and cultutes.h€lp should be

based on a sound theory developed using rigorous methodologies. The help should be
monitored to verify that what was provided or changed was what wagde€he

help should be cost-effective in terms of money, time and other cesourhe help

should not cause repercussions or side effects to other aspegtsreba's life; hence
2



providers of help should consider the person as a whole.

Various experts are involved in the development, implementation andrgeiivieelp
involving personal knowledge. Direct providers of help include psychmtihical
psychologists, psychotherapists, counsellors and a range of othesjmmdiés such as
managers, line supervisors, human resources officers, cardanggeicounsellors, and
so on. To provide effective help requires these professionals to umderste
particular needs and situation of their clients, which often reqthissa to implement
and often integrate a number of sound theories. A range of sociatissiesocial
psychologists and allied researchers provide such theories. Oneseathgiwork of
these researchers as being an indirect route towards helping @soppmosed to the
direct route of those delivering the help. This distinction betweediregt and an

indirect route to help is central to this thesis.

1.2.2 Problems in the Study and Application of Personal Knowleg

There are a number of problems associated with the study and applafapersonal
knowledge. These problems, and possible solutions, are described ih inletai
Appendix A, and are summarised as follows in terms of three pralsiems. First,
there is a gap between theorising and implementation, both frompera and role
perspective. This problem indicates that there should be a much whisen between
the direct and indirect routes to help. A second problem is a dichotdmy
psychological approaches into quantitative and qualitative camps. Toiderpr
indicates that no single method can do everything. What seems tededlris a range
of methods that can integrate together, rather than the dichotomaw® rut
guantitative and qualitative methods. What would be ideal would be a meigpdol
that builds upon the strengths of both quantitative and qualitative methads.aS
methodology should allow for the collection of large amounts of rich fdata each
individual, and also allow large numbers of individuals to be involved. Tind t
problem is the inevitable resource limitations and other profesdidfiallties of the
direct route to help. This problem indicates that the best methausgimy should be
as inexpensive as possible to administer, especially in minignike involvement of

professionals. This suggests an emphasis on self-help.

The problems and possible solutions outlined above provide opportunities for an

expertise-based approach to personal knowledge. The opportunities aseceshed

3



at the level of actual theories but with the methods used to devel@pplydheories

to provide effective interventions. The focus, therefore, should be onifyitemt
principles and techniques in knowledge engineering that can aid psychblogica
research and intervention. The following section describes a methodb&iggdopts

the principles and techniques of knowledge engineering (as describdthteC4).

The aim of this methodology is to both study and apply personal knowledtg whi

attempting to mitigate the problems described above.

1.3 The Personal Knowledge Methodology

The Personal Knowledge Methodology integrates a number of existthghavel
techniques to offer a new approach to both research and intervention involving
personal knowledge. It combines the direct and indirect routes inghly mtegrated
approach. The methodology has two purposes: (i) An intervention method to help
people directly via a self-help approach; (ii) A research methaghther structured
personal knowledge for analysis and theory construction. At the cortheof
methodology are the use of computer-based techniques that involve theatiaoquis

representation, presentation, modelling and analysis of personal knewledg

The methodology is an evolving system that allows the capture angsianaf
personal knowledge from a large number of users. Special @bigit@chniques are
used to capture personal knowledge providing structured representations of
knowledge. These structured representations are analysed to provideeoegtical

ideas that are used to modify and improve the elicitation technitjsésuld be noted

that the users of such a system would not be people with seriousologycal
problems, but any member of the public wishing to reflect upon and $ectbair
personal knowledge. The ways in which a person can be helped in thcomstitute

one of the main research aims of this project.

The major components of the Personal Knowledge Methodology are suetniaris

Figure 1.
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Figure 1: The major components of the Personal Knoledge Methodology

1.3.1 The Personal Knowledge Methodology in Operation

Using Figure 1 as reference, the methodology would operate iolkbvihg way.

1.3.1.1 The Personal Knowledge Interface
The user interacts with tHeersonal Knowledge Interface a computer-based system

comprising two elements:

1. A suite ofPersonal Knowledge Techniqueso facilitate the acquisition and
modelling of personal knowledge. Such techniques would be based on those

used in knowledge engineering.

2. Anontology to support the knowledge acquisition tools and act as a structured
repository of the knowledge captured. In this way, the ontology wouldlbe a
to aid in knowledge re-use, act as a common language for commaomicati
between users, and underpin an advisor on which techniques the user might

benefit.

The Personal Knowledge Interface would not only provide a mechanisefiditing

personal knowledge from the user, but also provide a means for theuctastiof

various knowledge representations (or models). The ontology would providehdhts

suggestions that encourage the user to look for patterns provided by pgiadiol

theories and those found by analysing other users. The ontology would alsedo®

make suggestions to the user concerning saiihelp information contained in a
5



database or from the internet. In producing and reflecting upon thaesestations
and in viewing other salient information, users are assisted ttogenepresentations

of their personal knowledge and increase their self-understanding.

1.3.1.2 Analysis

The tangible results of a user’s interaction with the Persomai€édge Interface are a
group of structured knowledge representations The structured knowledge
represented in this way is collected (perhaps over the intemmétused to analyse
each person across time (idiographically) and also for analysessapeople
(nomothetically). At this stage, requests for further knowledgédeas could be
directed towards certain individuals in order to clarify or appendktimviedge

already represented.

As well as analysing the knowledge representations created bgem other
information can be analysed. Since the Personal Knowledge Imtergadully
computer-based, the user’s interactions can be constantly monitdres, Which
techniques are used, the way in which they are used and what inforisatiewed,
can all be saved and used for analysis. In addition, it is envighgedhe user’'s
opinions of the techniques and information and what effects they have hael uset

would be captured and analysed.

1.3.1.3 Theory Revision and Interface Re-Design
The results of the analysis phase contribute to the developmemwobr revised
theories. The increased theoretical understanding would be used to upddiedy

of applicable theoriesused in the methodology.

The body of applicable theories is used to design and re-design thendder
Knowledge Interface and the body of self-help information presentéeé tasers. This
final stage in the cycle enables a tight loop of theorisingpvetgion and evaluation,

such that new ideas and techniques can be quickly tested and assessed.

The final element of the methodology requires that the body of ap@ithbbries
constantly draws from and updates lioely of possible theorieghat involve personal
knowledge. This body of theories would not only include those from academic
psychology and allied disciplines but also include ideas from popular @kd f

psychology.



1.3.2 Personal Knowledge Interface

Perhaps the most crucial element of the methodology is the oeenfith the user.
What sort of methods and techniques might be used here? One can sataggri
psychological method used by lay people in one of three ways: (1) &th@anhelps

the person, but gathers no knowledge from them, (2) The method gathetedgew
from the person, but provides no help to them, (3) The method both gathers
knowledge_andelps the person. The latter category is the rarest, yasaifnumber

of promising possibilities for the Personal Knowledge Methodology. Themof
acquiring knowledge whilst simultaneously providing help is at the hafathe
requirement to provide a much closer unison between the direct andtimdires to
help. Additionally, these dual-purpose techniques would help satisfedguerement

for the direct route to be as inexpensive as possible to admifiegr.might help in

this way on three fronts. First, the ability to gather knowledbést administering
help would allow a constant monitoring of how implementation was proceetiung
aiding efficient decision-making into the next steps of help. Sedbigdmonitoring
activity would generate vital knowledge over large numbers of peppibaps based

on trials of different methods to different groups, to aid the developwiemore
efficient help systems. This would not only be performed on a sashpigses, as in
current practice, but the possibility is to perform this on aflesa Third, group
therapies could exploit the dual-purpose techniques and modern e-based téefinolog
so that groups and therapists could be formed in geographically sefmaaions,

thus saving on travelling costs.

For these reasons, a major aim of this thesis will be to fgemtd explore the efficacy
of various techniques that can both gather knowledge and provide help attée s

time. Such techniques will be referred to as Personal Knowleglgeniques.

1.3.3 Personal Knowledge Techniques

Where is it best to look to identify a range of suitable Persomawiedge
Techniques? Since principles and techniques from knowledge engineermghee
inspiration for the Personal Knowledge Methodology, identifying candidedesthe
knowledge elicitation techniques used in knowledge engineering would sgeoda
starting point. However, none of the elicitation techniques used in kdgale

engineering are used to help people directly. To assess the beighpy potential of

7



such techniques requires an understanding of the processes of help dteieel in
chapter 2). It is also important not to overlook the likelihood that tgalsicurrently
used in psychotherapy and psychology might also provide candidate techtiiques.
such techniques can provide effective and efficient help that cabelsonitored and

provide structured knowledge, then these should be considered and assessed.

It should be noted at this point, that almost all of the knowledgéagilhm techniques
used with experts during knowledge engineering projects originatedyamgsgy.
However, much effort has been expended in the knowledge engineering coynmuni
over the past 20 years to make the techniques more structuredenefiand
methodological (e.g. with the use of ontologies). During this timere has been no
attempt to export the adapted techniques back into psychology andthsgeserits

for psychological purposes. This research aims to rectify thiassgssing various

knowledge elicitation techniques within the psychological domain.

1.3.4 Development and Use of the Personal Knowledge Methodology

For the present research, the Personal Knowledge Methodology hadelbetmped to
provide a clear target for the assessment of knowledge engingeimuiples and
techniques in the domain of personal knowledge. It is important thatastatget
system is in place before the empirical work begins to aatgagde for the decisions

that need to be taken and provide a perspective from which the workeis/tewed.

A second role for the Personal Knowledge Methodology in the preseatrecbss to
provide a framework for the development of the Personal Knowledge Tecknique
this way, the methodology (which is cyclical) can be kick-sthlty providing the first
few cycles around the analyse-design-apply-analyse cycle. I etbeds, the
literature review and empirical research (design, data tiolleand analysis) can be

seen in terms of the cyclical development of the proposed methodology.

1.3.5 Summary

A large socio-technical system, called the Personal Knowlkidgeodology, has been
developed in order to act as a guiding framework and target methodologlye
adoption of knowledge engineering techniques to provide both direct and imailgct

involving personal knowledge.
The development of an operable Personal Knowledge Methodology, even aparototy

8



version, would be a very large undertaking and require resourcelseyehid those of
the present research. The main aim here, then, is to make stefes towards this
goal. In doing this, a start can be made by assessing the oftitaking a knowledge

engineering approach to personal knowledge.

1.4 Research Aims

The research aims fall into two groups, operating at sepanadis| At the first level,
there are aims associated with the Personal Knowledge Techniguéee second,
more general, level there are aims associated with theorRérkKnowledge
Methodology. The aims at these two levels include a number ofcbhsgaestions, as

described below.

1.4.1 Research Aims Associated with Personal Knowledge Techuées

An assessment of which techniques could be included in the Personal Hgewle

Methodology provides the first set of research questions:

Which techniques are most suitable as Personal Knowledge Techniques?
What types of personal knowledge can each technique capture?

Does the process of capturing a person’s personal knowledge incre&ase hi
personal knowledge, or have some other effects or benefits?

Is a person helped by having his/her personal knowledge increased?

Do the results of capturing and representing personal knowledge in @itexpl
format (e.g. transcripts, diagrams, grids) help the person?

Can a person operate the techniques on his/her own?

Are there any differential effects in the use and usefulnediseofechniques
associated with demographic details (e.g. the gender, age,agtialifs and
personality of the person)?

1.4.2 Research Aims Associated with Personal Knowledge Methodgy

An assessment of the usefulness and usability of the Personal Idgewle

Methodology provides the second set of research questions:

How useful might the methodology be to the person using it?
How useful might the methodology be for research purposes?
Would people want to use the methodology?

What ontology should be used?

Can the methodology be computer-based?

9



What is the best way to develop the methodology?

What metrics and assessment methods can be used to assefsctheaed
effectiveness of the methodology?

1.4.3 Comments on the Research Aims

Rather than provide a detailed account of the reasoning behind the ehmsearch
questions just described (which will become more apparent over the fewxt

chapters), some brief comments will be made at this stage.

For a research project such as this, one might argue that the nafniesearch
questions is too large. Why have so many? It is believed that thevdeto approach
the development of the Personal Knowledge Methodology is on a broaddibsis r
than to choose one or two aspects and examine these in greafldetalanger of a
narrow, depth-first approach is that a focus on limited aspectseomethodology
might mean important issues are not covered and are missed. Dhe dgctical
nature of the methodology, incorporating multiple techniques in a posgitdygistic
way, means that a broad, breadth-first approach is more encompassingore
appropriate in a methodologically-oriented project such as this. The side is that
some research questions may not be addressed in great enoug®dddalance, it is
felt that this danger is less important than the need to gaiongrehensive
assessment of the methodology as a whole and the relativeveifiests of various

Personal Knowledge Techniques.

As will be discussed in chapter 4, there are many problems aszbaevith an
experimental investigation into the relative effectiveness diferdifit elicitation
techniques within knowledge engineering. Hence, when comparing techriaques
their appropriateness as Personal Knowledge Techniques, the empilialses on
their relative merits in helping the user to capture, reflgein and increase their

personal knowledge.

From a knowledge engineering perspective, it may be argued trag\tblpment of

an ontology of personal knowledge should be the prime aim. The developnznt of
ontology is a large and complex undertaking and would probably require the ful
research effort available. Given the aim of the Personal Knowlktighodology to
provide help to the user, it is felt that the development of an ljngra@totype

ontology should be an aim at this stage, and that lessons learnt ddressing the

10



other research aims will be beneficial to later developmeriteeaintology.

1.4.4 Investigating the Research Aims

Investigating the research aims will require covering a watge of background
literature as well as substantial empirical work. The backgrditardture will cover

two mains areas: (i) various therapeutic approaches and methpgari¢ius ways in

which knowledge can be captured and used for research purposes.

Each of the research questions listed previously will be addressedamber of
points in the thesis. They will form the structure of the sumnaary discussion
sections at the end of the literature review chapters (chebtansl 3). In the final
chapter of the thesis (chapter 9), each of the research quesiilbhe addressed in

order to summarise and discuss what has been learned from the project

1.5 Thesis Structure

The structure of the thesis is shown in Figure 2.

Ch 1. Introduction

Ch 2. Ch 3. Acquisition and
Direct Routes to He Analysis of Knowleda
[ |

Ch 4. Research Desig+

v v

Ch 5. Ch 6. Ch7.
Interview-based Techniqu Categor-based Techniqu Network-Based Technigu:

Ch 8. Comparison of Techniques
and Ontolog
Ch 9.

Discussion and Future Wc

Figure 2. Structure of the thesis

There are nine chapters, a number of which can be read in non-consectinen
particular, the empirical work described in chapters 5, 6 and 7 cafdoeed to in any

sequence. Following the introductory chapter, the remaining eight chdalieinto

11



three parts: chapters 2 and 3 cover background literature, chapte8sdéscribe the

empirical work, and chapter 9 contains conclusions and a discussion.

1.5.1 Part One: Background Literature

The first part of the thesis consists of chapters 2 and 3, anevgeaieextensive range
of literature to critically assess the research questiohaptér 2 explores the direct
route to help, with an emphasis on the processes that might opethte Personal
Knowledge Methodology to facilitate self-help. To do this, a wideieta of
psychotherapies and other help techniques are surveyed. Chapter 3 fotukes
indirect route to help, with an emphasis on identifying candidat@Rarknowledge

Techniques from those used in knowledge engineering and psychology.

1.5.2 Part Two: Empirical Work

The second part of the thesis consists of chapters 4 to 8, and dowvermpirical
work. Chapter 4 covers the overall design of the study. It exploeesi¢thodological
issues involved, including resource limitations, the populations to be imnvaind
methods of assessment. Chapters 5, 6 and 7 describe the assesSmighit
knowledge techniques. Chapter 5 describes work on two interview-bakadjtess: a
semi-structured interview techniqgue and an interview review technigoapter 6
covers work on three category-based techniques: a repertory grid nypeople, a
repertory grid involving events/periods and a personality assessmemidue.
Chapter 7 describes work on three network-based techniques: an everasndiag
technique, a state transition network technique and a combined decesgoani
aspirations network technique. Chapter 8 brings together the resulseaobt
separately for the eight techniques to provide a critical congparisalso includes a

proposed ontology for the Personal Knowledge Methodology.

1.5.3 Part Three: Discussion and Future Work

The final chapter addresses the research questions posed edrleitlanes a number
of areas that future work might address. Firstly, it presem® gentative conclusions
to the research aims, and describes further issues that hsewe. drithen discusses
some implications of the research conducted and how future work miglesadtie

issues involved.
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2 DIRECT ROUTES TO HELP

‘Know thyself’ said the old philosopher. ‘Improve thyself’ sayith the.ne
(Bulwar-Lytton, 1849)

This chapter describes direct routes to self-help that use sigpfeah individual's
personal knowledge. As mentioned in the first chapter, there aremaiar ways to
provide help involving personal knowledge: information, advice, techniques and
environmental change. The basis of the Personal Knowledge Methodoloigst is
direct help is delivered to a person via computer-based techniquese,Henc

environmental change, which is a more indirect route, will not badenesl.

The chapter covers a wide range of literature to address gecksaims described at
the end of the previous chapter. In particular, the focus is on a nuwhkpecific
guestions: How are people helped in the most effective way possible?do the
computer-based, self-help aspects of the Personal Knowledge Methodotoggre
to other methods? What types of Personal Knowledge Techniques amaiibedtto

direct help?
To address these guestions, the chapter covers two main aspexstdialp:

1. The provision of therapeutic information, advice and techniques to pedple w

behavioural or emotional problems

2. The use of psychological theories and techniques to help people merallgein

areas such as decision-making, behavioural change and creative thinking.

Unfortunately lack of space and the need to cover a large literakgessitates a
broad, shallow approach rather than a narrow, deep approach. As sudhafiter
will mainly address the methods involved in the different fieldsh veibme brief
descriptions of the underlying theories. A critical analysis andpeoison of the
different theories and particular research studies will not bered\(but can be found

in the cited references).

As a start, the archetypal method of direct help will be covemdthe face-to-face
interaction between a professional and a person requiring help. Thesjpwo#d could
be a psychiatrist, a psychotherapist, a clinician or a couns@litnin the literature,

and depending on the situation, the person requiring help is referreceiihersthe
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patient or the client. Both of these terms will be used as and aferopriate. The

general term 'therapist-assisted help' will be used to desbiibrm of help.

2.1 Therapist-Assisted Help

Therapist-assisted help is the concern of two main disciplinggh®&herapy and
Counselling. Although these are separate disciplines, they overtapny ways, and
both have the aim to directly help people live better lives, mdiglyvercoming
maladaptive thoughts, feelings and behaviours. As will become appaxeide range

of approaches and methods are used.

There is a long running debate concerning the differences betwesgho®P®yrapy and
Counselling. Some believe there is no essential difference, aghetbers point to a
number of factors that differentiate the two fields (Woolfe, 199¥hese

differentiating factors are summarised in Table 1.

Psychotherapy Counselling

Aim Concerned with personality change Helping ativildual to utilise their own
coping resources

Clients Working with people with a history of | Helping solve problems for people who
pathology and psychological disturbance are basically emotionally healthy

Length Long-term process Short-term process

Training | Training is based upon personal analysisTraining focuses on the process of goal

combined with the development of setting and the tasks involved in achieving
diagnostic and analytical skills this
Basis Rooted in the psychodynamic approach Latggded on the humanistic approach

Setting Found mostly in clinical and medical Found in a large range of institutional and
settings workplace settings T

Table 1: Differentiating Factors between Psychotheapy and Counselling

Although Table 1 indicates many differences between Psychothera@oandelling,

many agree that both fields are broad churches and involve a good deallap in
theories and methods (Iwgt al, 1987). To indicate the breadth of the domains,
Dryden’s handbook of individual therapies (1990) contains accounts of twelee maj
theoretical approaches, many of which can be found in the literaturbothn
Psychotherapy and Counselling. These twelve approaches are Psychadynami
(Freudian), Psychodynamic (Kleinian), Psychodynamic (Jungian), iAd]elPerson-
Centred, Personal-Construct, Existential, Behavioural, Cognit@estalt and

Transactional Analysis. Within these approaches there are \amy wariants, such
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that the total number of different forms of psychotherapy numbers over 250
(Meichenbaum, 1997).

To make some sense of this huge range of approaches, each witm izslvocates
and supposed claims of efficacy, one can identify three mainidragliio which each
belongs: the analytical/psychodynamic, the humanistic (person-dprared the
cognitive-behavioural. These different traditions vary in a numberagéysuch as the
underlying theoretical orientation, how prescriptive and structurdtet iseatment, the
relationship between the therapist and patient, the importance of | verba
communication, the length of the treatment, and the importance ofilaratenal
component. The following sections briefly review each of these thamdédions with
an emphasis on the underlying theories and the techniques used. Lackeotises
not permit a detailed discussion of the comparative efficacy di &adition and
technique, but this has been well documented elsewhere (e.g. Lin@sayell, 1994;
Baumet al, 1997).

2.1.1 Psychodynamic Approach

The Psychodynamic approach has its historical roots in the Psych@atmabjition of
Freud and his followers. As such, it is based on both theories of mmdtife ego,
superego and id) and developmental theories (e.g. the oral, anakrdtad stages).
Therapy is based essentially on interview sessions, with asayskinterpretation by
the therapist. Thus, this type of therapy has been describetblisray‘cure’ (Rycroft,
1995). A number of post-Freudians rejected much of Freud’s theoriesrbiatlgan
with his essentially verbal therapeutic approach. For instancer Adhtributed the
notions of power as compensation for feelings of inferiority; Horneggsed the idea
that neurotic problems are due to a genuine lack of warm affectiamgdthrildhood
and lack of fair treatment; Carl Jung contributed a focus on spintaers, the

collective unconscious and archetypes.

One of the key strategies in all Psychodynamic therapies isurthevering and
revelation of unconscious memories, wishes, motivations and fearse @aheseen as
the cause of emotional disturbance and are not able to be expigitiglised due to a
coping mechanism of internal repression. To uncover the unconscious, Fesgud us
techniques such as free association and the analysis of dredres. dssociation, the

therapist picks up on any unforced remarks made by the patient thatnmvaiingly
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reveal wishes and motivations not able to be explicitly disclosedore formalised
version of this is the association test introduced by Jung. Hetbetapist uses a list
of prepared words, maybe fifty or sixty, which are called outbynene to the patient
who responds as quickly as possible with the first word that comesnth After
Jung, other techniques were developed along the same lines that yssie¢hés
interpretation of meaningless or ambiguous images, a primepéxdm®ing the use of

random inkblots in the Rorschach test.

2.1.2 Humanistic Approach
The person-centred approach is inspired by the work of Carl Rogers ¢ribp)aces

great importance on empathy, unconditional positive regard, authentimitgruence
and genuineness. Person-centred practices derive from the philosophyarfigtiom
psychology, the primary characteristic of which is an optimisée of human nature.
Hence, the object of most person-centred therapies is to help Hua frcome what
he or she is capable of becoming, i.e. achieve ‘self-actuatis@iasiow, 1968). A

recent movement that follows this tradition is that of Existehtiamanistic
psychology.

Existential-Humanistic psychology locates the source of therapebtinge in the
client, whilst the therapist is the provider of opportunities, idmas$ experiences.
Thus, this approach is directly opposed to the medical-like model afxpart
professional diagnosing what is wrong and then treating the disortet ve the

main paradigm of both the Psychodynamic and Cognitive-Behavioural approaches
Bohart & Tallman (1996) provide compelling evidence supporting the Exgtent

Humanistic approach over the medical-like model.

Existential-Humanistic psychology uses many techniques, but no oseers as
necessary nor is mechanistically applied. They are betteraseeays of being with a
client rather than procedures that operate to make things happerciieheHere the
client is treated as a whole person, as opposed to the part-peosi@h @h other
approaches. Therapists view psychological problems as arising finodamental
issues in living, e.g. the need to deal with such paradoxicakolga as life vs. death,
meaning vs. absurdity, freedom vs. determinism, and community eserass.
(Greening, 1992). Therapists believe it is the actions and choidbse yhole person,

as he/she struggles to live, that result in dysfunctional behaviour.
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2.1.3 Cognitive-Behaviour Therapies

Cognitive-Behaviour therapies include a family of approaches based pimicam
psychological research and having the modification of behaviour and/oricogras
the main therapeutic goal. The two main traditional approaches snatka are

Behaviour Therapy and Cognitive Therapy.

Behaviour Therapy is based on the Behaviourist movement of experimental
psychology with the work of such people as Pavlov, Watson and Skinner. The
underlying idea is that maladaptive behaviour is learned via conditiomheyapy

aims to break these maladaptive associations, e.g. learning assdciate a fearful
response with a particular stimulus. Techniques such as systeles¢insitisation and

token economies are used (Murdoch & Barker, 1991).

Cognitive Therapy is based on the idea that symptoms (e.g. of siepjesnd
negative automatic thoughts about self (e.g. “I'm worthles)lacked in a vicious
cycle, one reinforcing the other (Beek al 1980). The negative automatic thoughts
are seen as the result of negative experiences early imHifd lead to dysfunctional
assumptions. Therapy comprises four strategies. First, treeteehavioural strategies,
such as monitoring daily activities using diaries, scheduling &esviand task
assignments. Second, there are cognitive strategies, sucstrastiin from negative
thinking. Third, there are cognitive-behavioural strategies, suchdestifying,
guestioning and disrupting negative automatic thoughts. Fourth, thgreeaentative
strategies, such as identifying and challenging underlying assamaptnd preparing

for future life changes.

More recently the umbrella term of Cognitive Behaviour Therapyehssged. This is

a broad church that attempts to integrate various forms of psychmthérgakes a
more constructivist perspective than previous therapies, inspired bwdtHe of
constructivists such as George Kelly (described in the nexbsgclt also takes a
biopsychosocial perspective that emphasises the reciprocal interdependé
thoughts, feelings, behaviour, consequences, social context and phyaiologic

processes (Meichenbaum, 1997).

2.1.4 Other Approaches to Psychotherapy and Counselling

A number of other approaches to psychotherapy and counselling are usedf Two
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these, of particular relevance to the current research, amsor@é Construct
Psychology and personality tests. Space does not permit descriptiathef
approaches such as use of narratives (White and Epston, 1990; Schaferari®92)

change processes (Mahoney, 1991).

2.1.4.1 Personal Construct Psychology

Personal Construct Psychology is a constructivist system of psgyhdéveloped by
George Kelly (1955). Kelly was a clinical psychologist and edudatnce the major
impact of his work has been in psychotherapy and education. Howeveondters
Construct Psychology presents a complete psychological system, sipiovaded
techniques that are used in a wide range of other disciplines, sutiareagement

studies and knowledge engineering.

Personal Construct Psychology is based on the idea that a persatislqurgal
processes are driven by the way in which events are anticipadeslich, people are
viewed as being analogous to scientists and are driven by the nesxb twvith future
events. Prediction of future events is based on a person’s consteidise ways in
which the individual construes certain entities as being simildifi@rent from each
other. As events occur in a person’s life, they reveal the perpoedgctions as either
correct or misleading. This acts as the basis for the revisioconstructs and,

eventually, of whole construct systems.

Maladaptive thoughts and behaviours are seen to stem from inapproprstricts.
Hence, the therapeutic approach is based on encouraging the clienvetopde
alternative construct systems through which to construe life evigdmtsmain method
of achieving this centres on the use of the Role Construct Repéesirynow referred
to as the Repertory Grid (Collett, 1979). The technique involves thérectsn of a
grid of elements (e.g. people) against constructs (e.g. petgoinaits). The grid
consists of numerical ratings of each element for each cons@ueation of the
constructs involves a technique called triadic elicitation in wHichet elements are
taken at random and the participant is asked in what way two ofaresimilar but
different from the other one. This is a brief description of tlcartigjue that will be

described at more length in the next chapter.

There is a body of evidence indicating that revelation of underlyingroets using

the Repertory Grid technique may have beneficial effects on moodieaision-
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making (e.g. Beail, 1985; Smith, 1990). In the words of one researcher

Many of the people | know who have used grids @sifenally also use them
personally; self-understanding, relationship diffiees, work planning, decision-
making - all these and countless other psycholbdiomains are the natural subjects
for exploration of ones construct system. (Davi€85, p346).

2.1.4.2 Personality Tests

In complete contrast to the constructivist approach of Personal Carsyshology
is the trait approach adopted in most personality tests. Herentpbasis is on the
commonalities in the way people behave and think, as opposed to thenddtere

inherent in the constructivist approach.

Personality and temperament tests are much used by trait theorisieasure and
categorise personality characteristics (to be covered in thtechapter). However,
some of these tests are also used to facilitate help. Fampéxathey are popular
techniques in organisational contexts for a range of uses sucheas davelopment
and team building (Huczynski & Buchanan, 1991). The standard format invtbkres
use of a questionnaire to acquire data about a person's attitudes aridursh@he
answers from each question, typically ratings or forced-chaiegysed to classify the
respondent into a particular category. For instance, the populasi8yiggs Type
Index has 16 categories based on four dimensions developed from the wak of C
Jung (Quenk, 2000). Information on the typical attributes, attitudes avalibar
patterns of these categories are presented to the respondene&senand challenge

their self-understanding.

2.1.5 Summary of Therapist-Assisted Treatments

In summary, therapist-assisted treatments vary substaraisligo their theoretical
bases. However, there are a number of commonalties such as thdonekcit

knowledge from the client that is then challenged in some wayteMedation of ideas
previously not consciously known to the client is another common themderiee
from work in Existential-Humanistic psychology suggests thattlieeapist is the
provider of opportunities for revealing and challenging knowledge ratherbitiag a
provider of professional insights and knowledge. It seems possiblet timaty be

attributes of the method rather than attributes of the therapistathathe key to
successful help. In the next section, this will be investigateihdr by looking at

treatments that do not directly involve a professional.
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2.2 Methods of Self-Help

Three methods of self-help will be covered in this section: séif-tmoks,
bibliotherapy and diaries. Paper-based materials are the primadja for these
methods, however, computer-based methods have started to be used ertte. rec

Computer-based techniques will be covered in a later section.

2.2.1 Self-Help Books

For many years the public have been able to read general books offadyiessonal
problems. More recently, a wide variety of specific treatntsuks have become
available, targeted to specific problems and written by leadipgrts in the fields of
psychotherapy or clinical psychology (Rosen, 1987). Use of such books (and othe
media) by people for therapeutic purposes is usually referred selabelp. The
increased involvement of psychologists in self-help follows Amergsycthologist
George Miller’'s urging to “give psychology away” in order to helpple to help
themselves (Miller, 1969).

2.2.1.1 Popularity of Self-Help Books

In America, the 1970s marked the beginning of a near explosion inase marketing

of popular psychology (Grodin, 1991). By the late 1980s, a number of survéys ha
been conducted in the USA that demonstrated the popularity of self-help iowks

found that over 2000 self-help books were being published each year in the USA
(American Psychological Association, 1989), and that one in threaidans had
purchased a self-help book (Wood, 1988). Most readers were found to be,femal
college-educated and middle-class, nearly all finding the gerive helpful (Shapiro,
1987; Starker, 1988). So ingrained have self-help books become in Ameritae cul
that top-rated television shows, su@prah Winfrey often feature the author of a self-

help book as the resident expert (Grodin, 1991).

2.2.1.2 Potential Benefits of Self-Help Therapies

The potential benefits of self-help material have been summariséide American
Psychological Association Task Force on Self-Help Therapies (19@8&y.noted that
properly developed programmes accompanied with accurate claims:

Have tremendous potential for helping individuals to understand themselves
and others
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Promote human welfare through the amelioration of emotional and behavioural
problems

Are able to reach large numbers of individuals on an extremeletfasent
basis

Can help individuals to maintain their autonomy and individuality by
decreasing reliance upon professionals

Can serve important education and preventive functions.

2.2.1.3 Use of Self-Help Books

Studies of the way in which people choose and use self-help booksear& rentable
exception is that of Grodin (1991) who investigated the use of selfbdwalgs by
women. Grodin found readers use self-help books in complex, and often emmgower
ways. Factors such as choice and autonomy are important in thesppbsetecting a
book to read, i.e. searching for and finding a book appears to be geettbétapeutic
process. Female readers often read for the purpose of extridatimgelves from
patriarchal authority and establishing personal autonomy. Themes offibdihg
oneself’ and ‘finding others’ emerged. Readers are both selectivénterpretative of
what they read, and acknowledge what works for one, may not work feosenelse.
They believe that being a professional helper enables the voiteeet patterns of
activity among people not perceptually or pragmatically availablay-to-day life.

This gives the author an authority and distinguishes him/her froneaiden

2.2.1.4 Problems with Self-Help Books

Although the benefits of self-help books may be great, a numbeksfexist as well.

Do-it-yourself therapies may be applied inappropriately. Shouldniegdt failure

occur, there are risks of negative self-attributions, of armgeards self and others,
and of reduced belief in the efficacy of therapeutic techniquegegidarRosen &
Glasgow, 1981). A further problem is that commercial consideratiatiser than

professional standards, have been influencing the development of treaimodst

with many being marketed with exaggerated claims (Rosen, 1987¢vdovas Holtje
(1988) points out, sales of psychologically sound material would inevisaifgr if

these claims were not made.

2.2.2 Bibliotherapy

Bibliotherapy refers to the use of self-help books as part of alimic counselling
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therapies. Some authors also use the term to include self-hapahatesented in the

form of audiotape, videotape or computer programs.

2.2.2.1 Popularity and Use of Bibliotherapy

Surveys of practicing psychologists and psychotherapists have foundatmad £0%

of respondents make some use of self-help books with their clietitsaout 50%

doing so on a regular basis (Starker, 1988; Maral, 1992). However, there is a
wide variation in the ways in which books are incorporated into trewtme
programmes, from no follow-up after a book is suggested, to givingifispe
homework assignments. Additionally, there is little consensus abeuvdlue of
specific books. Indeed, a number of books recommended as classics by some
therapists are considered unsuitable for treatment by other therfidarx et al,

1992). This lack of consensus has also been found by Quackenbush (1991) who
surveyed 47 university counselling centres inquiring for the most usefiihelp
resources available. The result was a total of 271 differelhekpl books, the vast

majority of which were recommended by three or less counsellirigese

2.2.2.2 Effectiveness of Bibliotherapy

Over the past 30 years, around 300 studies have examined the effestivbnarious
bibliotherapies (Marrs, 1995). Based on various subsets of these, arrafmdbgews
and meta-analytic studies of the literature have been made. djbetynof these are
rather subjective reviews (e.g. Craighestdal, 1984; Rosen, 1987), which have
generally concluded that bibliotherapy is moderately successfal seine types of
problems. However, there is little agreement among revieagets which problems

are most appropriate.

More recently, two meta-analytic studies have carefully é@xednthe empirical
literature (Gould & Clum, 1993; Marrs, 1995). Gould & Clum identifiecstiftlies to
analyse. Marrs identified 70 studies, which covered 10 different pnobétegories:
anxiety, assertion, weight loss, impulse control, depression, sgjdyexual
dysfunction, career, self-concept and others. Among these studies, fMand that 7
different dependent variables were used to assess the effedivdnbe treatment.
The most popular measures were standardised self-reported me@sgredMPl,

BDI) which were used in 35% of studies, and behaviour observed by ressaresed
in a further 17% of studies. Other measures used were unstandaseisesport
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measures, physiological measures, self-reported behaviour, acabémeicement and

scale-rating by others.

Both Marrs and Gould & Clum found no significant difference between the
effectiveness of self-help and therapist-assisted interventidmns.ig supported by
another meta-analytic study by Smith & Glass (1977) who found veiiasieifect
sizes for psychotherapy and behaviour therapy as that found by Gould &f@lum
self-help. In addition to effectiveness, there seems to be ndicagnidifference in the

rate of drop-out between self-help and therapist-assisted therapies.

Both Gould & Clum and Marrs found that bibliotherapy is differentiafiective
across problem types. Gould & Clum found bibliotherapy to be most igeeith
fear reduction, headache, depression and training of skills, andeffestive for
diet/exercise and habit behaviours. Marrs found assertion, anxety sexual
dysfunction to be best, and weight loss, studying problems and habit behawibars

less amenable to treatment.

Both studies found evidence that the medium of the treatment had someatingde
effects. Marrs found that assertion treatments were moeetie# using an audio-
visual medium. More generally, Gould & Clum found that videotape he&lgglatly

stronger effectiveness than written materials. There @ alpossibility that certain
types of people benefit more from bibliotherapy than others, although hmatiess

acknowledge the relative dearth of studies in this area, a na=abdption being a
study of mildly depressed students by Mahalik & Kivlighan (1988) showamges

effect of personality.

A troubling finding in both Marrs and Gould & Clum's studies was thasmed
effectiveness of treatment was affected by two key experahpatameters. First, the
type of dependent variable used was found to moderate the results.fMard that
studies using non-standard scales and observed behaviour had largesizdtethan
those using physiological and self-reported behaviours. Second, the tgpatadl
group also moderated the results. Both Marrs and Gould & Clum foundttith¢s
with placebo control groups tend to show lower effect sizes (thougmetlium) as

compared to no-treatment conditions.
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2.2.2.3 Therapeutic Aspects of Self-Help Literature

In summary, although the evidence is somewhat equivocal, it appgedrseilf-
administered treatments do provide similar therapeutic benefttsoose involving a
therapist or counsellor. One reason for this may be that mostiemhpstudies
generally study cognitive or behavioural therapies, which aredegaas being less
reliant on the personal qualities of a therapist. A more geaecaluint may be that the
effectiveness of all psychotherapies does not lie in the expefttbe therapist but in
the clients themselves. Bohart & Tallman (1996) have summarisedyhstating

“ultimately all therapy is self-help”.

2.2.3 Diaries as Therapy

Although little has been written about the use of diaries as apetic medium, there
is some evidence that the use of a number of diary techniques candbieile To
conclude this section on self-help, what follows is a brief rewitthe use of diaries

as a therapeutic medium, with a particular eye on the methods used.

2.2.3.1 Use of Diaries
The use of a diary or personal journal is very common. People not entijers as a
chronological record of events but for various therapeutic purposes. dhis f
psychological use of diaries as mediators of self-help has bediedtby Rainer
(1978). Rainer analysed the diaries of people across history ancemtiffaultures,
looking for the devices that people use to express thoughts and featidghat help
increase their understanding and reveal insights. It was found trattgliuse four
basic devices:
Catharsis, i.e. the immediate expression of intense emotidimg ags a
purgation for the writer

Description, i.e. a narrative account of events, feelings, drega@ople, places,
etc.

Free-intuitive writing, i.e. a message from the inner consn&sss using
techniques such as free association, stream of consciousness andtiautom
writing

Reflection, i.e. standing back in order to see connections and cagidis not
noticed before.

Rainer also identified seven other techniques that are drawn upon wheunrthasic

devices seem insufficient. These include lists (the enumeratitroofhts, feelings,
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sense impressions or intuitions); portraits (descriptions of other gp@opmrder to
learn what qualities the writer notices and values in otherg)s rof consciousness
(free drawings and graphic images which can be interpretechgeprocess of inner
exploration); altered points of view (writing about the self in thied person or
imagining how another person sees the writer); unsent lettats@aetters to others
with no intention of sending them); and dialogues (a conversation carrieihothe

self to help gain insight into a person, event, or important subpttéin

2.2.3.2 The Intensive Journal

In contrast to Rainer’s analytic study is that of Progoff (1975) evkated a self-help
therapy based on the use of a specially developed diary called ¢hsiwet journal.
This aims to play an active role in reconstructing a persoe'sMithout imposing any
external categories, interpretations or theories on the individergbsrience. Specific
procedures are provided which aim to give vitality to factors tiealyang dormant in
the depth of the self. The intensive journal comprises a numbectairse One is the
dialogue dimension section that enables dialogues with persons, sevietys and
one’s body. Another is the depth dimension section that encourages tiveglofg
dreams, imagery and inner wisdom dialogues. A further section é®cos the
life/time dimension, which involves capturing such things as thestgtife history,

current position, roads taken and not taken.

2.2.4 Summary of Self-Help Therapies

Research into the effectiveness of self-help literature génetaygests that certain
problems do not require the direct involvement of a professional therapist
counsellor. However, there is also evidence that the direct invohteshe therapist
is of benefit for certain people with certain problems, although lwhigople and
which problems is uncertain. There may be two reasons for trss. iFis the warmth
and support of another person that provides the extra beneficial eSectsnd, it is
the more interaction-based and conditional treatments offered byrapigtethat
proves more effective than the use of self-help literature. Fagusn the latter
possibility, perhaps a more active medium is required to fdeilitee self-help. Use of

a computer is a possibility here.
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2.3 Computers in Psychotherapy

Computers have two main uses in the field of psychotherapy, use thethpist and
use by the client. The following sections review the use of congplyetlinicians and

by clients, including resistance to computer-assisted theraplestlaical issues.

2.3.1 Use of Computers by Therapists

Bloom (1992) has reviewed the history of computer-assisted psychological
intervention since its inception in the mid-1960s. Bloom found that the compute
playing an increasingly important role in such diverse areas eoradity and
behavioural assessment, diagnostic interviewing, history takindth heducation,
mental health consultation and clinical training. In these al@aam found the
reliability, validity, and utility of the computer compares viayourably with that of a
clinician. As well as traditional computer systems, knowledgedasystems are
finding use as a support for clinicians. An example of this is IIEMFPERT, a system
that aids diagnosis of dyslexia (Blonk, Vandenbercken & Debruyn, 1996)p@em
systems are also being used in knowledge management contexts psyaiatrists

in the collection, organisation, assessment, and exploration of comata about
their cases (Stinson & Horowitz, 1993). For example, computer-tedd@oncept
mapping tools help to capture and represent autobiographical knowledge arse:cr

to reflect upon personal histories (Plaisant, Shneiderman & MushB98).
Computers are also used for diagnostic interviewing and educational eairpos
(Plutchik & Karasu, 1991; McLemore & Fantuzzo, 1982).

2.3.2 Computer-Assisted Self-Help

Use of computers by clients has been explored within many of the threrapeutic

approaches covered earlier, but with mixed results.

2.3.2.1 Computer-Administered Psychodynamic Therapy

As described previously, psychodynamic therapy relies on a conversaimmaach
to treatment, and is based on some rather vague theoretical nibvtismat surprising
then that the use of computers to emulate a psychodynamic thegmstrsaato be
limited by the failure to fully explicate the rules governindnerapist's behaviour and
by the continuing inability of computers to comprehend natural languageniB

1992). That said, some very primitive programs, such as ELIZAz@baum, 1966;
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Colby et al, 1966) and PSYCHE (Balis Computing, 1984), have produced some
surprising results. However, the general consensus is that thef esenputerised
psychotherapists is many years away. As well as technféialitties, there are ethical
issues involved. Indeed, Joseph Weizenbaum, a pioneer in this areadedrtiat it
would be immoral to substitute a computer for a human function that “irs/olve

interpersonal respect, understanding, and love” (Weizenbaum, 1976, p. 269).

2.3.2.2 Computer-Administered Cognitive and Behavioural Therapies
Computer-assisted psychotherapy programs have been most succasgfaltyented

in the areas of cognitive and behavioural psychotherapy (Bloom, 1992; &e#ini
1990). Evaluations of the use of the computer with psychiatric patiewésfound that
even those who are quite disturbed can interact very successfthlycarmnputers,
including many patients who are unable to interact with mental hhgaitsonnel
(Burdaet al, 1991). Studies with severely impaired patients have shown that got onl
can cognitive improvement result, but other effects occur suchbassting of self-

esteem and confidence to try other novel tasks and training (Buatia1995).

Kirkby and Lambert (1996) carried out a critical analysis of conmgadeinistered
treatments in psychiatry, focusing on the results of outcome stutiesange of
approaches under investigation, and advantages and disadvantages ehtimentr
approach. They found that computer-administered treatments arefeatvefas
human therapists for circumscribed, structured cognitive and behavioural
interventions, and are acceptable to patients. They concluded that epmput
administered treatments will become commonplace, but will reqthiorough
evaluation of benefits, risks and costs to determine their propeinrodéation to the

alternative treatments available.

2.3.2.3 Computer-Administered Personal Construct Therapy

Mildred Shaw (1979) used a ‘conversational heuristics’ approach to humgmiter
interaction in order to provide a self-help system based on Persamasitr@t
Psychology. A family of six computer programs was used ta @igsonal constructs

from people whilst they ‘interacted’ with a computer. Resultscateid that computer
analyses helped the person to understand more about themselves and their
relationships with other perspectives of the world. The conclusiorthaasvith such

help, a person can come to see their modelling processes motg ahebbe able to
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change their cognitive models.

2.3.2.4 Use of Knowledge-Based Systems by Clients

The use of knowledge-based systems by clients is rare. Hovilevse, systems that
have been developed show promise. An example of this is Sexperstansy
developed for use by couples with sexual problems (Batilal, 1988). Sexpert
combines the capacity for intelligent therapeutic dialogue withptiesentation of
individualised therapeutic interventions. Results showed that coupleseengstty
Sexpert, and thought that dialogues with the system were logigpippriate and
intelligent. The main problem was with people’s sensitivity to Werding of
comments, although this indicated that people took the comments seramdly
personally. Another knowledge-based system for use by clients welepled to help
smoking cessation (Velicet al, 1993). This system is based on the Transtheoretical
model of behavioural change (to be covered later). The system isgdrdiormation

to produce unique, matched information and interventions. Assessment result
indicated that a knowledge-based systems approach could provide afecstesf

viable, and effective means of intervening in specific problem behaateas.

2.3.3 Resistance to Computers

If computers show such promise in providing treatments, why are theysedtmore
frequently? Numerous research studies have found the reason forhlibisesistance
from clinicians rather than from patients (Bloom, 1992). A numbexpibeations for
this have been reported, such as fear and avoidance of computers tiandjni
expectations that clients would resist the use of computer-adenedstherapies,

devaluation of clinical judgement and danger of dehumanisation.

Ford (1993) has reviewed the literature on client acceptance of computh a
number of interesting findings. First, computerised assessménintents have been
readily accepted by various populations, and have been preferred by lg@nteto
paper-based methods. Second, it is generally found that clients ecmimguter-
assisted therapy express positive attitudes to this form ¢fmiea (e.g. Biniket al,

1988; Burdaet al, 1991). Third, clients express virtually equal preference for
computer-assisted and human-conducted therapy sessions when asked to make
comparisons. Fourth, computer anxiety is reduced and computer attitmees

improved as a result of computer training. Ford also reports tham#jerity of
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reluctant clients become converts after some basic computeingraand guided

positive interaction with the computer.

This evidence adds considerable weight to the notion that computeraroéective
alternative to the more expensive treatments involving a therdpist. caution,
however, is that there may be possible gender differences iptace of computer-
based treatments. Wagman (1988) reports that male students havéavoorable
attitudes to computer-assisted therapy, whereas females shoeger gnprovement

as a result of human-administered counselling.

2.3.4 The Ethics of Computer-Assisted Therapy

Ford (1993) has discussed the ethical and professional issues adsouidte
computer-assisted therapy. First, in any self-help programe the¥ no support
systems if therapy has negative effects for the individualbr&dn marketing self-
help programs, authors, publishers, advertisers and distributors nakge m
unsubstantiated claims for their product. Third, many lay personbuétt greater
veracity to information conveyed by computers than other media. Indemguter-
naive clients can ascribe magical qualities to computer outputthi-@aftware may
create problems of confidentiality when access to personal informa not

restricted.

2.3.5 Summary of Computers in Psychotherapy

Computers have a wide range of uses in psychotherapy. Therapiste sapported
when acquiring and managing client data and can be helped to makal déetisions.
Many studies have shown that computer-assisted therapies areablecdptclients
and are as effective as therapist-assisted approaches. Coni@auera number of
additional advantages over a therapist: they are potentially muapesti® use, they
do not judge and they do not form inappropriate and maladaptive relationstiips w
clients. Use of computers by clients has also been found to in@etm®my and
boost self-esteem. However, there are some ethical problemastack of support if
things go wrong and issues of data protection. Also, female chesysrespond less

well to computer-assisted therapies than male clients.

2.4 Help in Non-Clinical Contexts

So far in this chapter, the focus has been on therapeutic treatimeptsople with
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particular problems. The emphasis of the Personal Knowledge Methodotoggver,
is to find ways of helping people more generally. Hence, the enmsphidisnow shift
to cover psychological theories that have more general applicabodsetct help
involving personal knowledge. The areas to be covered are decision-making

behavioural change, creativity and learning.

2.4.1 Decision-Making

Psychologists have collected much evidence that people are poor agmakiain

decisions. By understanding the way people make decisions, a numbethaidm
have been developed to aid the decision-maker. The benefits for peopékimgm
better life decisions are potentially huge. As a start, riitional and most rigorous

area of research, that of Subjective Expected Utility Thealybe reviewed.

2.4.1.1 Subjective Expected Utility Theory

Subjective Expected Utility Theory (SEU) provides a normative thebrdecision-
making under uncertainty, i.e. it purports to identify the optimunomad¢hat a person
should choose. Use is made of a tabular representation called &rpatmf, which
contains four elements. First, a number of clearly defined possikitns (e.g. go for
a picnic). Second, a number of events associated with these passibfes, (e.g. it
rains). Third, a subjective assessment of the probability of @asfit occurring (e.g.
50% chance of rain). Fourth, a quantified rating (called the expetiléy) for each
action-event pairing (e.g. a rainy picnic scores 10 out of 100). Sifaphulas, based
on a number of decision-making axioms, are then used to provide the oguttioalto
take (Rowe, Wright & Ayton, 1997).

Evidence from many laboratory-based experiments has shown that meberfake
the decisions prescribed by SEU. To alleviate this apparent probldmld called
Decision Analysis was developed. By the mid-1980s, Decision Analysssbeing
widely used to aid business and government decision-making, especidiy USA
(Wright, 1984). However, some leading researchers have argueletzgupication of
SEU as a decision aid is flawed due to a number of problems (Sksahoff &
Lichtenstein, 1977). First, there is a problem in structuring itk@t®n of the real
world into the clearly defined actions, events and utilities neede®EU. If the
structuring is wrong, then the subsequent assessments of witiiggobabilities may
be inappropriate and the SEU calculations may be invalid. Indeediralcusng of
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decisions is often flawed given researchers know “next to nothing abaiting the
structure of problems from decision-makers” (Fischhoff, 1984). A sepooilem
with decision analysis, is the difficulty of estimating probdlesi and utilities.
Although a number of methods have been devised to elicit the subjectivéiptielsa
and utilities required for an SEU analysis, testing has redv@atensistencies between
methods and a lack of reliability of single methods (Wright, 1984ke8sments of
subjective assessments have shown these to be subject to a numheistéhand
biases (Kahneman, Slovak & Tversky, 1982). A final problem with SEthat the
theory is largely based on evidence from laboratory-based expesinmentrely on
relatively simple gambling situations having outcomes that arditttd or no
importance to the subject. There is evidence that the resulistofisdecision-making
paradigm tend to be artefacts of contrived situations (Schwarz, 1B84gxamine
this, the following two sections look at a number of theories thamattto describe

actual decision-making, rather than compare it to normative models.

2.4.1.2 Conflict Theory of Decision Making

The real decisions of life often involve many important factors owkdd or ignored
by laboratory-based decision theorists. Examples of such factotarer pressures,
ill-structured problems, uncertain and incomplete information, shifjmes, action-

feedback loops, high stakes, multiple players and context effepshitz, 1993).

One of the earliest theories that aimed to reflect actuadideemaking is the Conflict
Theory of Decision Making (Janis and Mann, 1977). The underlying perspéetie
is that research should examine the nature of decisions in sagmifite situations
such as whether to get married, take a new job or sign a busorgsact. In decisions
such as these, it is found that decision-makers are not ratidoiaavars but are beset
by conflict, doubts and worry, and often seek relief by procrastinatitignalising, or

denying responsibility.

The Conflict Model of Decision Making identifies five main types, stages, of
decisional behaviour, called coping patterns. Four of these resottamplete search
appraisal and contingency planning. It is only the fifth coping patteatied

vigilance) that results in a thorough consideration of alternativeseswof action, an
evaluation of costs and risks and a search for relevant informateeHit is only

vigilance that is the one most likely to result in good decisiokimga
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To help people adopt a vigilant coping pattern, Janis and Mann make use of
technique called the decisional balance sheet. This enables the cgesider various
pros and cons for a particular course of action: possible gains/fossesf; possible
gains/losses  for  significant  others;  self-approval/self-disapprovednd

approval/disapproval from significant others.

2.4.1.3 Decision-Making in Realistic Settings

A number of other theories have been developed to account for decision-rimaking
realistic settings, however no unified theory has yet been proposenliewing nine

of the most prominent models, Lipshitz (1993) identified the followirgcemmon
themes:

Real-world decisions are made in a variety of ways

Situation-assessment is a critical element in decisionAgaki

Decision-makers often use mental imagery

Understanding the context surrounding the decision process is éssentia

a c w0 N PE

Decision-making is dynamic, i.e. it does not consist of diséselated events or

processes

6. Models of decision-making must derive from an analysis of howidegisakers

actually function, not how they ought to function.

An example of a recent theory and method along these lines isastarDecision
Making (Klein, 1995). The emphasis here is on the acquisition and nmogdeflithe
way experts assess the context and situation of a decision, imedpbevided using a

knowledge-based systems approach.

2.4.2 Theories of Behavioural Change

A problem with focusing on decision-making alone is that there i aftgap to be
crossed between one’s decision to act in a certain way and agiagibrming the
action. Theories of behavioural change seek to address this issae.ofithe most
prominent are the Theory of Planned Behaviour, the Health Belief MoakThe
Transtheoretical Model. As will be seen, the first two assnmeeal gap between the
decision to act and performance of the action. As such, they lobosearesemblance
to theories of decision-making, particularly normative models. Tire theory is

quite different since it explicitly accounts for the stagesvbeh decision-making and
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performing an action.

2.4.2.1 Theory of Planned Behaviour

The Theory of Planned Behaviour (Ajzen and Madden, 1986) is a development of
another influential theory, the Theory of Reasoned Action (Fishbein, 1880).
theories were derived from Subjective Expected Utility theory sesd on the
assumption that people’s intentions are the best predictors of howehaye. They
attempt to explain and predict behaviour based on models specifyingatisal c
relationships between a person’s beliefs, attitudes, intentions ahdvitar.
According to the Theory of Planned Behaviour, intentions to behave depend®n thre
factors. The first factor is the attitude of the decision-mag&garding the behaviour,
which is based on beliefs about the outcome of the behaviour and evaluations
regarding the outcome. The second factor is the subjective norm cogcenei
behaviour, which is based on the decision-maker’'s beliefs about other 'people
opinions and the decision-maker’s motivation to comply with other peopleigopi

The third factor is the perceived control the decision-maker beligststie has over

the target behaviour.

Assessments of the theory typically use questionnaire ratinggatteer the data
required. Evidence from numerous studies indicates that the theavynéEcdor
around 25% of the variance in behaviour (Sheppard, Hartwick & Warshaw, 1988).
However, there are many criticisms of the theory, such as howntantion is
translated into action, the over-complexity with which it modelssitatmaking and
its lack of consideration of other factors such as prior exper@mdepast history of

performing related behaviours (Sutton, 1997).

2.4.2.2 Health Belief Model
The Health Belief Model (Becker, 1979) is the most widely mrebeal and accepted
theory within Health Psychology to explain and predict people’s hesltted
behaviours, e.g. quitting smoking and safe sex behaviours (Sarafino, A88ding
to this model, the likelihood that a person performs a health-dedatgon (i.e. takes
preventive action against a health problem) depends on the outcomes of two
assessments. One assessment is a cost-benefit analysifowhipg the action (e.g.
smoking is enjoyable and helps me stay slim, but is bad for mthhe@he second
assessment is the perceived threat of the illness or injgysm@oking has a small
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chance of giving me lung cancer). This assessment is influencedchyfactors as
perceived seriousness of the health problem, perceived susceptibiting health

problem, and cues to action (e.g. advertisements and advice from)other

Although much research shows general support for the Health BediéélMhe vast
majority does so in a piecemeal manner using multiple regreassayses rather than

testing the causal nature of the model (Strecher & Rosenstock, 1997).

2.4.2.3 Transtheoretical Model

The Transtheoretical Model of change (Prochaska & DiClemente, 19®25ed on
various studies of problem behaviours, notably smoking cessation. Resultsross-
sectional and longitudinal studies indicate that smokers move throughea sf
stages in their efforts to quit smoking. These have been geadralisi developed to
give five possible stages of behavioural change. The first ®@gecontemplationn
which the person is not considering a change to a particular behavemendSis
contemplationin which the person is seriously thinking about changing behaviour.
Third is preparationin which the person is seriously considering and ready to change.
Fourth isaction in which the person is actively doing things to change or modify
behaviour. The final stage maintenancen which the person continues to maintain

behavioural change until it becomes permanent.

In addition to these stages, the model proposes a number of procestesge.
These are activities that people engage in to move from staggage. Examples
include consciousness raising (increasing information about oneseli@pdoblem),
self re-evaluation (thinking how one feels and thinks about oneself egifiect to the

problem) and counter-conditioning (substituting alternatives for problenvioeins).

The Transtheoretical Model has most commonly been used to study-redetiial
behaviours, including smoking, alcohol abuse, and health promotion behaviour with
some use within interventions (Velicet al, 1993). However, evidence does not
demonstrate a simple linear progression through the stages anddbkisnprobably

best thought of as a prescriptive model of ideal change (Sutton, 1997).

2.4.3 Creative Thinking

Another way to help people is to aid them to become more creatilieiindeas and

problem-solving. The research literature into creativity comprtbeee main parts.
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First, studies identifying factors that separate very aregpeople, such as great
scientists, from seemingly less creative people. Secondatliter proposing and
assessing various training programmes, especially within edudasettiags. Third,
studies concerning techniques aimed at facilitating more ciyatimd innovation,
primarily within organisational settings. The following sectidake a brief look at

each of these three areas, with an emphasis on the second and third.

2.4.3.1 Creativity and Discovery in Science

Literature on scientific creativity has examined both cognitivetofa as well as
factors associated with biography and personality (Vernon, 1970). Wiki@n
cognitive work, a number of authors have noted the major role playedaggiynin
major scientific breakthroughs (Roskos-Ewoldsnal, 1993). Use of analogies has
also been highlighted as playing an important role in the creatioeweftheoretical
hypotheses in science (Clement, 1988). As will be seen shortgeiy and analogies

are key concepts when training and facilitating people to be meaé\e.

2.4.3.2 Training People to be more Creative

A number of methods have been developed to train people to become mave creat
and innovative in their thinking, the majority focusing on creativity smebvation
within scientific education and organisational settings. Ratharftsiering any major
changes to people's cognitive abilities, the training programmeeslymfocus on

training people in the operation of a number of creativity-fadbitetechniques.

According to Treffinger and Gowan (1971), there are around 50 diffeppnbaches
to training creativity. These fall into two categories: shemnn procedures
administered in one or two brief lessons, and extended programs ddrathigr a
series of lessons. Examples of short-term procedures includsutattiisting, idea
matrix, syntectic thinking, creativity toolbox, bridge building, aderoduction, and
transformations. In assessing the evidence for the effectivefiessch techniques,
Cropley (1992) concludes that short-term training procedures haveelitéet on
general creative skills, attitudes, values, self-image astd/ation, and has noted that
such techniques can in fact have a detrimental effect. For exanmstead of
becoming more creative by offering ideas more freely using boamsg, people can

simply become less critical.
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If short-term programmes seem unpromising, what of extended prsgisliansfield,
Busse and Krepelka (1978) have assessed the effectiveness oftfieemadst popular
extended programmes: the Productive Thinking Program, the Purduev€reat
Thinking Program, the Myers-Torrance Workbooks, the Parnes Progwaginthe
Khatena Training Method. According to this review, the latter tvagr@mmes have
the most convincing evidence. Briefly, the Parnes Program useislearange of
techniques, brainstorming being a primary one. The aim here is tcageeas many
ideas as possible no matter how wild or impractical they meay.sEollowing this, is
a stage of evaluation and criticism. The Khatena Training Methlmddas instruction
and practice in five thinking strategies: breaking away fromptheous, transposing
ideas, seeing analogies, restructuring information and synthadisagt A number of
other programmes have been used, but have little empirical evalugtiese include
Syntectics, a method often used in industry that employs a vafietyethods to
facilitate two processes: making the strange familiar arkingahe familiar strange
(Gordon, 1961).

Although there seems to be a very wide range of training techniguasmber of
common elements can be identified. Cropley (1992) has identified fothiesé:
formation of analogies, building up chains of ideas or associatiatesjnmigion of the
guestion or problem, and looking at existing information in new wayadttition,
Cropley has identified a number of attitudes and values within the diodivihat can
block creativity. These include inability to ‘let go’, fear @ftting the imagination
loose, preference for analytical thinking, premature closure,ispsise of set,
inability to handle ideas, anxiety and excessive emphasis on \expadssion. To
overcome the latter, a wide range of representations other thauretlg verbal are

encouraged.

2.4.3.3 Facilitating Creativity and Innovation

Smith (1998) has identified 172 methods to help people generate newadédss
explored the active elements within each method. The resulisisoh 50 devices that
comprise three types: strategies, tactics and enableased@#éis are the most common
device, most referring to identifiable mental activities. lagies include strategies for

analysing, searching, imagining, habit-breaking and relationshiprggeki
A major interest recently has been in developing software tootsctra enable
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creativity and innovation, especially within organisations (Quinn, Baarad Zien,

1996). Many of these tools draw upon techniques used to train or enaliigitgrea
previously mentioned, such as brainstorming (Gallejpel, 1992), syntectics (Siau,
1996) and analogies and metaphors (Bond and Otterson, 1998; Goel, 1997). Many
tools have been developed to help capture and organise ideas using netgrarkglia

such as concept maps (Twidale, Rodden and Sommerville, 1994).

2.4.4 Learning

Many of the techniques and tools used to aid creativity are alsotodedilitate
learning and memory. The educational uses of various diagrams sutkeas
semantic networks and concept maps, have been well documented as pioeiding
important information on a student's knowledge of a subject and as hledkarning

aid for the student (Jonasseen al, 1993). Rogers (1998) has discussed the
importance of knowledge tools, such as concept mapping, to enable bothgeard
innovative thinking. Building on the work of Novak and colleagues in education
(Novak & Gowin, 1984), Rogers argues that in the knowledge era the prdbie
businesses is to help employees build good cognitive models thaafaaiieaningful

learning in the workplace.

Jonassen, Beissner and Yacci (1993) present a range of techniquesrdsenting,
conveying and acquiring structural knowledge. The concept of structuraldagav
has its roots in such psychological theories as schema theoryraadtigenetworks.
The importance of considering structural knowledge stems from a nwhigas:
structure is inherent in all knowledge; learning consists of building kreowledge
structures; memory structures reflect the world; structural ledne is essential to
recall, comprehension and problem solving; expert's structural knowdigtieys from

that of novices (Chi, Feltovich and Glaser, 1986). The use of strdcture
representations for intervention is illustrated in the use of conuaps to teach health

professionals (Caelli, 1998).

A particular type of structural knowledge technique is mind mapmngelf-help
method that aims to facilitate knowledge identification, summatois and reflection
(Buzan, 1989). A mind map is a diagram of connected nodes, each nodemgpce
an important concept relevant to the issue at hand. The diagramstsucted from a

central node and spiders outwards as key themes are explored.idd¢le oblour and
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pictorial images are encouraged to highlight and personalise nodes.

Computer-based techniques have also been used to aid people’s thinking. For
example, Weiner and Weiner (1996) have developed a knowledge-based feystem
teaching the ability to think scientifically, and Aw (1997) has dgwedl a computer
program to aid people in the management and processing of the vast ambunt

information required of thinking processes.

2.5 Summary and Conclusions

This chapter has covered many theories and methods associated \pitbvie®n of
help via a direct route. To conclude the chapter, this section susesére material
covered and draws some general conclusions. The structure follow®fthhae
research aims described in chapter 1, so that the relevancetdfashzeen covered to

the present project is highlighted.

2.5.1 Research Aims Associated with Personal Knowledge Tectnées

2.5.1.1 Which techniques are most suitable as Personal Knowledgaiiques?
This chapter has described a large range of possible techniquearthsg considered
as candidates for inclusion in the Personal Knowledge Methodology and as

contributions to the design of the set of techniques and tools under development

Evidence of the use of ELIZA and similar systems indicatespbaple may benefit
from interaction with a software tool based on relatively crudguage understanding
capabilities. Such a technique may be of use in the Personal Knevwtgodology
as a brainstorming tool for the user, and as a starting protocohdoe structured
techniques, much as interview protocols are the starting point for rofrlge

knowledge acquisition techniques described in the next chapter.

A number of very useful ideas for the present research are fouhd Iiterature on
diaries. In particular, Rainer (1978) notes a number of devicesdtaasts find
therapeutic, such as making lists, describing other people, waitiogt the self in the

third person, unsent letters and imaginary dialogues.

In addition, a number of ideas for possible representational formatsblean found.
The payoff matrix of Subjective Expected Utility Theory may basaful way in

which a person could represent the knowledge motivating a decision. Another
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approach is found in the Conflict Theory of Decision Making which udeslance
sheet of pros and cons based on a number of generic considerations séotg pams
and losses for self and significant other. Similar methodsused in the Theory of
Reasoned Action and the Health Belief Model, which also use densfit approach
but include quantified expectations. The Transtheoretical Model proaigescedural
approach to behavioural change, which suggests that a representatiooreof
dynamic, rather than just static, knowledge is required. Thgergric considerations
involved in a cost-benefit analysis may alter over the coursedetiaion. If so, this
would require a different type of representation, possibly somehaxlow chart and

decision tree.

In addition, a major part of many types of therapy is the revel@nd interpretation
of key events in a person’s past, and how these impact on preseifhedapts,
feelings and behaviours. In this light, establishing models of dynarogesses is also
an important aim. The need to develop techniques that aim to elititreveal
subconscious thoughts is also a key driver in the search for Persooaledge

Techniques.

2.5.1.2 Is a person helped by having his/her personal knowledge inedéas

It is apparent from the literature covered in this chapter tlztyrapproaches have
personal knowledge as a core concept. This is most noticeable inytheggmamic

and humanistic approaches to therapy and in techniques to aid decisiog-aadi
behavioural change. Increasing personal knowledge does seem to beivan act
ingredient of many approaches, although some approaches (notably behavioural

therapies) are more focused on people’s lower level cognitive meat&ni

2.5.1.3 Can a person operate the techniques on his/her own?

Evidence from self-help and computer-assisted therapies show thakpentsecan
operate techniques and software for their benefit. The praatidadthical problems of

not being able to easily monitor the use of self-help literatsirevercome by the
Personal Knowledge Methodology since it can be used to constantly eacquir
knowledge on the use and reactions of users to the techniques being used and

information being presented.
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2.5.1.4 Are there any differential effects in the use an@éfugness of the

techniques associated with demographic details?
Research indicates that women are the primary users of §elbbeks. In addition,
there is some evidence that female users of self-help methgdsave a different set
of requirements to male users. Hence, it may be the casdiffea¢nt techniques and
tools are needed to account for these gender differences. Altelpathe same
techniques and generic models may cover use by both genders but be popthated
different content. There is also evidence of possible gender difesen people’s use
and reaction to computer-based techniques. Hence, careful considefagender
differences should be made when developing new techniques both in themduse a

perceived usefulness.

A further methodological consideration stems from the evidence fposzible

differential effectiveness of bibliotherapy for people with différpersonality traits.
This may mean that certain people benefit more from the techriigires developed
in the current project. This could be explored by examining selftegbeffectiveness
with various personality scales. However, results would have atetevith caution
since self-reported effectiveness may not accurately repréeemictual effect upon

the person. Indeed, reporting inaccuracy may itself correlatepeisonality type.

2.5.2 Research Aims Associated with Personal Knowledge Methodgy

2.5.2.1 How useful might the methodology be to the person using it?

Studies of the effectiveness and use of self-help books, bibliothedagmies and
computer-assisted therapy strongly indicate that the direct invehtenf a therapist is
unrelated to treatment effectiveness for many types of probldemee, it seems that
the self-help aspect of the methodology would provide help to those udthg low
might these people be helped? The chapter has covered a large ebmetys of
providing help with many differences. However, a number of common thbawes
become apparent. First, many therapies and help programmes aintréase
understanding of self and others, which often involves revelation of iasaid
‘unconscious’ thoughts. This can be achieved using methods such as open
conversations, probing questions, word association, triadic -elicitatongcept
mapping, reading information about generic behaviour patterns and keegiary a

log. Second, this understanding is analysed and challenged in sonte @leginate
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or reconstruct maladaptive thoughts and feelings. This can be dontnevitielp of a
therapist, self-help material or behavioural assignments, and inv@tleods such as

the analysis of critical events, the reconstruction of constysteérss and creativity
training. Third, people’s general cognitive skills can be improved ddm be done by
making people more aware of the biases that can operate, providingngr
programmes and giving them specific tools to use such as a mindndajecisional
balance sheet. So how can the Personal Knowledge Methodology provide help on
these three fronts? There are two ways. First, the Perlspoalledge Techniques can

help elicit and structure knowledge by adopting many of the techniquesonesl
above. These techniques can also include the types of methods useddoisi@h-
making, learning and creativity. Second, web-based information spuntdogies

and knowledge-based components working alongside adaptive and personalised
software methods can provide interpretations, guided help and opportuoities f

challenge and self-reflection.

2.5.2.2 Will people want to use the methodology?

The popularity of self-help books certainly suggests that peoplkeareto find out
more about themselves and solve certain perceived problems. Infore@ticerning
the ways in which people select and use self-help publications ssigfg@issearching
and selecting a source of knowledge increases a sense of empotanchautonomy,
and that what is right for one person may not be right for all pe§lalies of
bibliotherapy and computer-assisted therapies demonstrate thastherenore drop-
out in these therapies than in therapist-assisted programs suggesticipants are
motivated to continue (Gould & Clum, 1993). Analyses of the users of cemput
assisted therapies show that they are engaged by the methempeelered and have
increased self-esteem (Ford, 1993). Taken together, this akkstegfat users would
be motivated to use the Personal Knowledge Methodology, although thepenés
evidence that certain types of people may be more motivated thas ¢beered

later).

2.5.2.3 What ontology should be used?
The variety of approaches to therapeutic help covered in the chaptierhasstrated
the differing perspectives, concepts and terminology that are useddes, treat and

support people requiring help. However, a number of key concepts can &melisc
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that cut across a number of the approaches. These key conceptsméyef basis for
an ontology for the Personal Knowledge Methodology. Eight key conceets ar

described below.

Psychological Processes: There has been much mention in the chépter
psychological processes such as thinking and feeling, and to a dset
experiencing and learning. Thinking includes considering, evaluating, proble
solving, decision-making, identifying and comprehending. Feeling includes

processes associated with moods, emotions, fears and senseionpress

Results of the Psychological Processes: Alongside psychologaadgses, most
approaches make use of concepts that are either the result of pgiadiol
processes or are operated upon by psychological processes. Oneauggtty r
refer to these as thoughts. They include such things as subconscioustshoug
ideas, beliefs, attitudes, values, evaluations and assumptionsmighe also

include dreams in this category.

Resources for the Psychological Processes: In addition to thetsresiul
psychological processes, many approaches make use of conceptsntiz ca
viewed as resources required for psychological processes to opéiege.include

mental images, analogies, imagination and memories.
Actions: Many theories include the notions of actions, behaviours andiasti

Drivers: Some approaches use terms referring to drivers @inaatid thinking,

such as motivations, goals, intentions, wishes and wants.

Medical Terminology: Since the chapter has covered many techniceak$ouselp
people with specific behavioural or emotional problems, it is not simgrithat
there has been much use of vocabulary borrowed from medicine. Henad, use

such terminology as patient, symptoms, treatment and therapy.

Dynamic Mechanisms: A number of approaches have used concepts adsociat
with change and dynamic mechanisms, such as stages, cyclesngé,ch@ious

cycles and feedback loops.

Skills: Some approaches make use of notions such as skills and tasabili

42



2.5.2.4 Can the methodology be computer-based?

Strong evidence for the use of a computer-based methodology has been riound. |
many studies, computer-assisted therapies have been found to beldedopthents

and as effective as therapist-assisted approadhied. (Use of computers by clients
has also been found to increase autonomy and boost self-esteem. lonadditi
computers are potentially much cheaper to use than a therapist, golgetand do

not form inappropriate and maladaptive relationships with clients.

Research that has developed knowledge-based systems for use Isyhdgerfivund
them to be both engaging to the user and provide a cost-effective ai¢hasapeutic
intervention. Such systems can be used to create interactiveoqueasts and

provide specific, personalised advice and information.

A possible limitation of computer-based techniques is suggested leyafaime ways
people use diaries. Such methods as the immediate expression ainembriee
drawings and guided imagery imply that paper-based techniquedilvblesrequired
under certain circumstances. There are also ethical consiterétiat require careful

development of software (discussed later).

As well as direct use of computers by clients, computers alam hany uses to aid
therapists such as data collection, information management, leshltation and
clinical training. In addition, knowledge-based systems can aid disgmus decision-
making. The fact that some therapists are using computers tonhgligh activities
indicates opportunities to help professionals as well as thaitxliEvidence showing
that knowledge-based systems are as effective as clinititnesiténg certain problems
indicates that the use of knowledge-based technology within the aabjirts of the

Personal Knowledge Methodology could prove useful.

2.5.2.5 What is the best way to develop the methodology?

Some of the problems with self-help therapies may be apparentheithethodology

under development. Possible problems include the inappropriate application of
techniques and the risk of negative attributions towards self and stk things

go wrong. The over-commercialisation of any technique, such as thasg be
developed here, is also a problem. When developing computer-based techniques,
certain ethical issues are of concern, such as the way nceyéaple perceive

information conveyed by computers as being more accurate than whemtguiassng
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other media. For these reasons, it is essential that develomhehe Personal
Knowledge Methodology is undertaken in a careful and systematic witty,the

participation of potential users and evaluations at every stageebgeent.

2.5.2.6 What metrics and assessment methods can be used to #eseffects and
effectiveness of the methodology?

The seven dependent variables used by researchers into bibliotherapy arewideet
that could be used for evaluation purposes when developing new self-heljgteshni
According to the literature, self-reported measures (i.e. ignesires) were used for
almost half of all studies into bibliotherapy. Objective and quaivitahetrics, such
as physiological measures and academic achievement, were U2e% iaf studies,
but only if the area being investigated was of a specific t@een the holistic
approach taken in the Personal Knowledge Methodology, there is no cspewifs on
any single problem or concern. Hence, any single objective msigdh,as weight loss
or academic grades, is not likely to be relevant for genesakasent purposes. Self-
reported measures, on the other hand, offer more promise as evametioanisms.
These might consist of standard scales or non-standard scaltsd d@avaluate
participant’'s use of new techniques and tools. Should non-standard scalssdbe
care should be taken since these scales have been found to leadrteffaqg sizes
than those using physiological and self-reported behaviours. As suchveany
positive results from the use of such scales would have to bedtredéte some
caution, as these may not reflect people’s true attitudes teftbetiveness of the

methods under development, nor be accurate of the actual effectsimdivtitial.
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3 ACQUISITION AND ANALYSIS OF KNOWLEDGE

If the human mind was simple enough to understand,

we'd be too simple to understand it.
(Emerson Pugh)

This chapter covers a variety of methods used to acquire and akabyskedge. To
explore the research aims described at the end of chapter 1, arrafnpaeticular
guestions will be addressed: What knowledge acquisition techniqueshatisould
be candidates for use in the Personal Knowledge Methodology? Howsisnaker
knowledge acquired and analysed in the most effective way to aarce® What can
be learnt from knowledge engineering and psychological researcti tie\alopment

of Personal Knowledge Techniques?

To examine these questions, the chapter covers two areasthérgtinciples and
methods used by knowledge engineers to acquire and analyse expert kaocavkedg
described. Second, methods used by social psychologists to acquire &s& ana
various aspects of personal knowledge are covered, with a particofarasis on

gualitative methods.

3.1 Knowledge Acquisition within Knowledge Engineeng

3.1.1 Knowledge Engineering

Knowledge engineering is a field within artificial intelligencthat develops
knowledge-based systems. Such systems are computer prograrssniaat large
amounts of knowledge, rules and reasoning mechanisms to provide solutieat to
world problems. A major form of knowledge-based system is an expstem, one
designed to mimic the reasoning processes of an expert practii@enene having
performed in a professional role for very many years). Typikaimgles of expert
systems include diagnosis of bacterial infections (Shortliffe, 1%&B)ce on mineral
exploration (Dudaet al, 1979) and assessment of electronic circuit designs (Steele
al., 1989).

The early years of knowledge engineering were dogged by problems.ldé¢igawv

Much of the material in this section is based m alathor’s first-hand experience working as a
Principal Knowledge Engineer for Epistemics.

45



engineers found that acquiring enough high-quality knowledge to build a rafulist a
useful system was a very long and expensive activity. As such, édgevhcquisition
was identified as the bottleneck in building an expert systeme@48pth, Waterman
and Lenat, 1983). This led to knowledge acquisition becoming a magarchgield
within knowledge engineering. The aim of knowledge acquisition is tola®ve
methods and tools that make the arduous task of capturing and validaérpeatis
knowledge as efficient and effective as possible. Experts tem@ ioportant and
busy people; hence it is vital that methods be used that minimisenghé¢hey spend

off the job taking part in knowledge acquisition sessions.

3.1.1.1 Knowledge Acquisition Techniques

Many technigues have been developed to help elicit knowledge from an expert
(Cooke, 1994; Shadbolt & Burton, 1995). The techniques include protocol-generation
techniques (such as interviews and reporting techniques), contrivedgteehrisuch

as card sorting and constrained-processing tasks) and model-baseguessiich as
laddering). Detailed information on these and the other main techngjwesered

later in section 3.1.3.

Why have so many techniques? The answer lies in the fact that ahermany
different types of knowledge possessed by experts, and different ceebnare

required to access the different types of knowledge. This isredfdo as the
Differential Access Hypothesis (Berry and Broadbent, 1984), andoéa&s shown
experimentally to have some supporting evidence (Hoffetaal, 1995). However,
proving that certain techniques are always superior to otherddiingl certain types
of knowledge is beset by difficulties. As such, proper empiricaliss tend to be the
exception rather than the rule within knowledge engineering. Theseetibn briefly

covers the reasons for this.

3.1.1.2 Experimental Evaluation in Knowledge Engineering
Shadbolt, O’'Hara and Crow (1999) have identified a number of problems in
evaluating knowledge acquisition techniques and methodologies. Fin#, ishéhe
difficulty of involving a large enough sample of experts to givéstieal significance.
Second, there is the difficulty of assessing and validating the kdge/lacquired
given the general lack of “gold standards” to compare against, Thare is the need
to discover the range of tasks and domains for which tools and techniquesetul.
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Fourth, there is the difficulty of isolating what added value ariegie gives when

each technique may need to work alongside other techniques.

Because of such difficulties, Shadbelt al (ibid) have noted the lack of rigorous
evaluation in the development and assessment of knowledge acquisitiomueshni
and have made the plea that more experimental evaluation be perfespedially
during the development of new techniques. In light of this, it mayhéecase that
practices used in the psychological approach to personal knowledge progide

useful input to knowledge engineering to help make it more rigorous emdifc.

3.1.1.3 Recent Developments in Knowledge Engineering
A number of recent developments in knowledge engineering are continuing to
improve the efficiency of the knowledge acquisition process. Four dofethe

developments are examined below.

First, methodologies have been introduced that provide frameworks andcgeneri
knowledge to help guide knowledge engineering activities and ensure thepteset

of each expert system is performed in an efficient manner. pojact proceeds,
CommonKADS follows a spiral approach to system development (Boehm, 2988)
that phases of reviewing, risk assessment, planning and monitogingsied and re-
visited. This provides for rapid prototyping of the system, such tlais managed

and there is more flexibility in dealing with uncertainty and cleang

A second important development is the creation and use of ontologiesafidoy
Hafner, 1997). Ontologies are formalised representations of the lkdgevlie a
domain taken from a particular perspective or conceptualisation. &lreuse of an
ontology is to share and communicate knowledge, both between people anenbetwe
computer systems (Uschold & Gruninger, 1996). Ontologies act astalkel
frameworks that define what knowledge is required, how it can be ledd®id the

ways it can be acquired.

A third development has been an increasing use of software tootstteaicquisition
process. Software packages, such as PCPACK (Goodall, 1996), comamber of
tools to help the knowledge engineer analyse, structure and store théedg®w
required. Software tools can also enforce good knowledge engineeringimison

the user, so that even novice practitioners can be aided to performekgewl
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acquisition projects (Shadbolt & Milton, 1999).

A fourth recent development is the use of knowledge engineering precpile
techniques in contexts other than the development of expert systamotalfle use of
the technology in another field is as an aid to knowledge managemtih w
organisational contexts (Wielinga, Sandberg & Schreiber 1997). Kdgwle
management is a strategy whereby the knowledge within an orgamisatreated as a
key asset to be managed in the most effective way possiblenpavek Prussak,
1998). This approach has been a major influence in the past fewageeosnpanies
recognise the vital need to manage their knowledge assets &mgtguhar, 2000).
A number of principles and techniques from knowledge engineering have been
successfully transferred to aid in knowledge management inigatstech as the
construction of web sites for company intranet syst@ison et al.,1999. This is an
important precedent for the aim of this thesis to apply pracfioes knowledge

engineering to the realm of personal knowledge.

3.1.2 Knowledge Types and Knowledge Models

A number of principles underlie the techniques used to acquire and akadysiedge
within knowledge engineering. Amongst the most important principlestlawse
associated with the different types knowledge that can be discandethe different
ways knowledge can be represented. The following two sections doesz two

aspects.

3.1.2.1 Types of knowledge

Philosophers have been thinking about knowledge for thousands of years.tReirt of
endeavour has been the identification of various types of knowledge asificdtion
systems. One well-known distinction is between declarative knowlgdgevledge of
facts) and procedural knowledge (knowledge of how to do things), or what the
philosopher Gilbert Ryle called "knowing that" and "knowing how" (Ryi©49).
Within knowledge engineering, these two types are often refewmedst object

knowledge and process or task knowledge.

Another well-known classification of knowledge is that of tacit knolgée(cannot be
articulated easily) and explicit knowledge (can be articulatadily®. This is

particularly important for knowledge engineers, as special techsigaee to be used
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with an expert to try to elicit tacit knowledge, which is thedeat and often the most

valuable knowledge to acquire (Shadbolt & Burton, 1995).

A further way of classifying knowledge is to what extent iyéneric (applies across
many situations) or specific (applies to one or a few situati@ejeloping ways in
which specific knowledge can be made more generic, and generic kigendan be

made more specific, has been a major effort in knowledge engigeeri

The field of logic has also inspired important knowledge types, notaiigepts,

attributes, values and relationships. Brief definitions of thesasfollows:

Concepts are the things that constitute a domain, e.g. physicatspbpeas,
people and organisations. Each concept is described by its relatiottslutheer
concepts in the domain (e.g. in a hierarchy) and by its attribotésalues. From a

grammatical perspective, concepts are usually equivalent to nouns.

Attributes are the generic properties, qualities or featurlemdiag to a class of

concepts, e.g. weight, cost, age and ability.

Values are the specific qualities of a concept such as wslaseight or age.
Values are associated with a particular attribute and can beinahfe.g. 120Kg,
6 years old) or categorical (e.g. heavy, young). From a graoahaerspective,

values are equivalent to adjectives.

Relationships represent the way knowledge objects (such as coneepissks)

are related to one another. Important examples ingude¢o show classification,

part ofto show composition, and those used in various knowledge models such as
a process map or state transition network (described lateatid®eships are often
represented as arrows on diagrams. From a grammatical gerspegtationships

are usually equivalent to passive verbs.

There are other types of knowledge, some of which will be mentiated but those

covered above are usually seen as the most fundamental and important.

3.1.2.2 Ways of representing knowledge
An important aspect of knowledge acquisition is the use of knowledge Imgded a
way of structuring projects, acquiring and validating knowledge and storing

knowledge for future use. Knowledge models are structured représestadf
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knowledge using symbols to represent pieces of knowledge and relatiobstvjgen
them. This includes symbolic character-based languages, suofigsdiagrammatic
representations, such as networks; tabular representations, suohtrases; and
structured text, such as hypertext. The generation and modificatiarkedwledge
model is an essential aspect of knowledge acquisition, as the hedoelto clarify the
language being used and quickly convey information for validation and moidificat

where necessary.

Knowledge engineers use various types of knowledge models whenngiliciti
knowledge from experts. A taxonomy showing the types of knowledge ntbdeksre

used is shown in Figure 3. A brief description of each of theses¢sibed follows.

Concept map

Process map |

Concept ladder |
Composition ladder |
Ladders Decision ladder |
Attribute ladder |
Network diagrams Process ladder |
|
Knowledge models

State Transition Network|

Frames |

Timeline

TTabuIar representation Problem-solution gridl
Matrix/Grid Repertory grid |

Hypertext |

Figure 3. Taxonomy of Knowledge Models

Network Diagrams

Network diagrams show nodes connected by arrows. Depending on the type of
network diagram, the nodes might represent any type of concejiiutattrvalue or

task, and the arrows between the nodes any type of relationshipplegarhnetwork
diagrams include ladders, concept maps, process maps and sisiteotranetworks.
Ladders are hierarchical (tree-like) network diagrams. Samertant types of ladders

are as follows.

Concept ladder: This ladder shows concepts and instances and the atakse
sub-classes to which they belong. All relationships in the lad@ethais a

relationship, e.g. car is a vehicle. A concept ladder is namremonly known
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as a taxonomy and is vital to representing knowledge in almodbmiains.

An example of a concept ladder was shown previously in Figure 3.

Composition ladder: This ladder shows the way a concept is composisd of i
constituent parts. All relationships in the ladder arepthe of relationship,
e.g. wheel is part of car. A composition ladder is a usefulofaypderstanding

complex entities such as machines, organisations and documents.

Decision ladder: This ladder shows the alternative courses ahaftr a
particular decision. It also shows the pros and cons for each couaséanf,
and possibly the assumptions for each pro and con. A decision ladder is a

useful way of representing detailed process knowledge.

Attribute ladder: This ladder shows attributes and values. Allatljectival
values relevant to an attribute are shown as sub-nodes, but numeiesl va
are not usually shown. For example, the attrilmai®ur would have as sub-
nodes those colours appropriate in the domain as valuese@.glue green

An attribute ladder is a useful way of representing knowledge lofhal
properties that can be associated with concepts in a domain. Aplexainan

attribute ladder is shown in Figure 4.

) ability

sociability

diplomatic

diplomacy undiplomatic ‘

divorced ‘

single

marital status

Figure 4. Example of an attribute ladder

Process ladder: This ladder shows processes (tasks, actiatidsthe sub-
processes (sub-tasks, sub-activities) of which they are compdseelafionships

are thepart of relationship, e.g. boil the kettle part of make the tea. A process
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ladder is a useful way of representing process knowledge.

A second type of network diagram is a concept map. This type ofadiaghows
concepts as nodes and the relationships between them as labelled Ampwypes of
concepts and relationships can be used. The concept map is veay tnailsemantic

network used in cognitive psychology.

A third important type of network diagram is a process map. This of diagram
shows the inputs, outputs, resources, roles and decisions associhtedohi process
or task in a domain. The process map is an excellent way obegpireg information
of how and when processes, tasks and activities are performed.afmplexof a

process map is shown on Figure 5.

Figure 5. Example of a process map (produced usirige PCPACK Control Editor tool)

A fourth important type of network diagram is the state transititwar&. This type

of diagram comprises two elements: (1) nodes that represertateg that a concept
can be in, and (2) arrows between the nodes showing all the event®eegsps/tasks
that can cause transitions from one state to another. An examplstate transition

network for a telephone is shown in Figure 6.
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Your number is diale

On hook -
ringing

On hook -
no ringing Lift
receiver

Person at other
end rings off

Lift
receiver

Off hook -
conversation

Phone is answer:
at other end

Off hook —
dial tone

Off hook -
ringing tone

Off hook -
dialing

Dial numbe

Complete
dialing

Figure 6. Example of a state transition network

Tabular Representations
Tabular representations make use of tables or grids. Three impiypas are frames,

timelines and matrices/grids. Frames are a way of ragiegeknowledge in which
each concept in a domain is described by a group of attributes and ualogs
a matrix representation. The left-hand column represents tHeutgiassociated with
the concept and the right-hand column represents the appropriate vahess.thveg
concept is a class, typical (default) values are entered ingihiehand column. An

example of a frame is shown in table 2 for the conPép thesis

PhD thesis
Number of pages 300 pages
Difficulty to write Difficult

Length of time to write 1200 hours

Length of time to read 8 hours

Rigour of format Quite rigorous

Table 2. Example of a frame

A timeline is a type of tabular representation that shows iy the horizontal axis
and such things as processes, tasks or project phases along ta aeidi It is very

useful for representing time-based process or role knowledge.

A matrix (aka grid) is a type of tabular representation that csempa 2-dimensional

grid with filled-in grid cells. One example is a problem-saantmatrix that shows the
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problems that can arise in a particular part of a domain a®wwin the matrix and
possible solutions as the columns. Ticks, crosses or comments mathig cells
indicate which solution is applicable to which problem. Another impotigre of

matrix used by knowledge engineers is a focus grid, describednldlés chapter.

Hypertext

A more recent form of knowledge model is the use of hypertext ahcages. Here
relationships between concepts, or other types of knowledge, arsemec by
hyperlinks. This affords the use of structured text by making usenmblates, i.e.
generic headings. Different templates can be created foratiff&nowledge types.
For example, the template for a task would include such headinigsasption, goal,

inputs, outputs, resources and typical problems.

3.1.3 Knowledge Acquisition Techniques

As described earlier, a number of techniques are used to elicitlddgevfrom
experts. Lack of space does not allow detailed descriptions thieaéchniques used.

A comprehensive description of techniques can be found in Cooke (1994) that
includes techniques for eliciting knowledge from experts as veel/aious data
search and data mining techniques. Focusing on techniques used witls, ebepeert
classes of techniques can be discerned: natural techniques and cdettwadues
(Shadbolt & Burton, 1995). Natural techniques are those that the éxgdarhiliar

with as part of their area of expertise, and include interviewd on-the-job
observation techniques. Contrived techniques have been developed in order ® captur
various types of knowledge that are either inefficient or imposgitdequire by using
natural techniques. These contrived techniques generally involve speuial of
representing knowledge and/or special tasks that the expert (slcféhan et al,
1995). The following sections give a brief overview of the major tegtes used for

acquiring, analysing and modelling knowledge.

3.1.3.1 Protocol-Generation Techniques
The aim of these techniques is to produce a protocol, i.e. a recdrdhafiour,
whether in audio, video or electronic media. Audio recording is the usetilod,

which is then transcribed to produce a transcript.

Various types of interviews can be used to produce a transthiygtructured
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interviews have a rough agenda but no pre-defined structure, so that the expert and
knowledge engineer are free to explore the domain. This is ancieeffway of
gathering detailed knowledge, but can prove useful as an initialistewhen little is
known of the domain. It also acts as an ice-breaker to estabizgipart between the
expert and knowledge engineer. semi-structured interview combines a highly
structured agenda with the flexibility to ask subsequent questiongjuBsgions for a
semi-structured interview are ideally constructed some timardodiie interview and
are sent to the expert so he/she can start to prepare respamsas.interview lasting
1 hour, around 10-15 questions might be asked. This allows time in betveesatt
guestions for the knowledge engineer to ask supplementary questionsfygolats
and ask for more detail where necessary. This is often therpeefgyle of interview
as it helps to focus the expert on the key questions and helps avoidyithieg
unnecessary information. Another form of interview isgtractured interview. This
allows no flexibility on the part of the knowledge engineer whose ignssare all
pre-established. As such, structured interviews often involve filling matrix or

other diagrammatic notation.

Another family of techniques that produce protocolsthairgk aloud problem-solving
(Belkin, Brooks & Daniels, 1987). These techniques generate protocbkving the
expert provide a running commentary on a typical task used in the ddorhaimasic
technique here is the self-report, in which the expert provides anguoommentary
of their thought processes as they solve a problem. Experimerdahegihas shown
that self-reports can access cognitive processes that canndtybeedalled without
bias and distortion if explained after the task has been complaieds( & Simon,
1980). A problem with the self-report technique is that of cognitivel@a@y i.e. the
mental effort required by the expert to provide the commentaryuptsrand affects
their performance of the task. This is especially true in dyndorinains where time is
critical. One way around this is to use an off-line reportingrtegie. Here the expert
is shown a protocol of their task behaviour, typically a video, and daskebvide a
running commentary on what they were thinking and doing. An advantages a$ thi
that the video can be paused or run at slow speed to allow timelfexfldnation.
Variants of these reporting techniques involve a second expert comghentanother

expert’s performance.
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Observational techniquesare another way of generating protocols. Simply observing
and making notes as the expert performs their daily activiaiede useful, although a
time-consuming process. Videotaping their task performance can g esgécially

if combined with retrospective reporting techniques. On the whole, thaimiple
observation techniques are rarely used, as they are an ineffivgamts of capturing

the required knowledge.

3.1.3.2 Protocol Analysis Techniques

Protocol analysis involves the identification of basic knowledge objeitsin a

protocol, usually a transcript. For most projects, this makesotismtegories of
fundamental knowledge such as concepts, attributes, values, taskdadindstaps.

So, for example, an interview transcript would be analysed by gigig all the

concepts that are relevant to the project. This would be repeatatl fbe relevant
attributes, values, tasks and relationships. In some casesdetailed categories will
be used for the identification depending on the requirements of the prbBject
instance, if the transcript concerns the task of diagnosis, thdn cauegories as
symptoms, hypotheses and diagnostic techniques would be used for this aBatys

categories may be taken from generic ontologies and problem-soloihgsn

3.1.3.3 Laddering Techniques

These are techniques that involve the creation, reviewing and madificd ladders

(i.e. hierarchies). Here the expert and knowledge engineer biathtoea ladder
presented on paper or a computer screen, and add, delete, renaralassifienodes

as appropriate. The knowledge engineer can make use of a set o gaestions to
prompt the expert to elaborate the ladder (Corbriglgel, 1994). Various forms of
ladder can be used. @ncept ladderis particularly important since the way an expert
categorises concepts into classes is an important key to undergtahneiway the
domain knowledge is conceptualised. Laddering usingtiaibute ladder is another
very useful technique. By reviewing and appending such a ladder, the knewledg
engineer can validate and help elicit knowledge of the propertiesoruepts.
Hierarchies with other relationships can also be used, suchnagosition ladders

and process laddersdescribed earlier. Validation of the knowledge represented in a

ladder with another expert is often very quick and efficient.
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3.1.3.4 Sorting Techniques

Sorting techniques are a well-known method for capturing the waytexg@mnpare
and order concepts, and can lead to the revelation of knowledge abous,classe
properties and priorities (Rugg & McGeorge, 1997). The simplest fsricard
sorting. Here the expert is given a number of cards each displayingathe of a
concept. The expert has the task of repeatedly sorting the oargsles such that the
cards in each pile have something in common. For example, an @xpsttonomy
might sort cards showing the names of planets into those thatrgiange, those that
of medium size and those that are relatively small. By namauoty pile, the expert
gives information on the attributes and values they use to denote thert@® of
concepts. Variants of this involve sorting objects or photographs thtercards in

domains where simple textual descriptors are not easy to use.

A technique often used in conjunction with sorting techniquesadic elicitation .

This technique prompts the expert to generate new attributesnVbiges asking the
expert what is similar and different about three randomly choserpteé.e. in what
way are two of them similar and different from the other. Thia way of eliciting

attributes that are not immediately and easily articulatetidogxpert.

3.1.3.5 Matrix-based techniques

These techniques involve the construction and filling-in of grids indigatiich things
as problems encountered against possible solutions. The disenes can also be
adopted, although this would typically be used for validating previougiyirac

knowledge rather than for eliciting knowledge from scratch.

3.1.3.6 Repertory Grid Technique

The repertory grid technique has been mentioned at various parts thiegigssince it
is used in many fields for eliciting and analysing knowledge andédtirhelp and
counselling purposes. The technique is essentially matrix-basexdigtit it is more
complex than simply filling-in a matrix of elements. When usedknowledge
engineering (Boose, 1988), the technique usually involves the followingmiaur

stages.

1. In stage 1 the concepts (called elements) are selectethefogrid. For the

technique to be successful and not take too much time to operate, ther numbe

57



chosen should be no less than about 7 and no more than about 15. A set of about
the same number of attributes (called constructs) is also rdgiilmnese should be

such that the values can be rated on a continuous scale. The attr@ubestaken

from knowledge previously elicited or generated during the session ugEdE

elicitation.

Stage 2 involves the rating of each concept against each attrfutumerical
scale is often used, say 1 - 9. For instance, if the concepfdaaets in the solar
system, each might be rated on its distance from the sun (1ngedose to the

sun, 9 meaning far away), and so on through the other attributes.

In stage 3, the ratings are applied to a statisticallledilen called cluster analysis
to create a focus grid. These calculations ensure that condaéptsimilar scores
are grouped together in the focus grid. Similarly, attributeshitnag similar scores
across the concepts are grouped together in the focus grid. An exarapiecus
grid for planets of the solar system is shown in Figure 7. Tiuetstes to the
bottom and to the right of the gird are dendrograms that indicatetréregth of
correlations. For instance, the lower dendrogram shows Neptune andsUaa
being very similar planets, and the right-hand dendrogram indicatesedation

between size and lack of density.

Figure 7. Example of a focus grid used in the repéory grid technique
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4. In stage 4, the knowledge engineer walks the expert through treegnd gaining
feedback and prompting for knowledge concerning the groupings and correlations
shown. If appropriate, extra concepts or attributes are added andathdnto
provide a larger and more representative grid. In this way thaitgie can be used

to uncover hidden correlations and causal connections.

3.1.3.7 Limited-Information and Constrained-Processing Tasks
Limited-information and constrained-processing tasks are techniquesittiexr limit
the time and/or information available to the expert when performsig tdnat would
normally require a lot of time and information to perform. This pravideuick and
efficient way of establishing the key tasks and information useéfr(tdn, 1987). An
interesting variant of this is thieventy-questions technique(Grover, 1983). Here the
aim is for the expert is to guess something that the knowledgeeends thinking
about (as in the parlour game of ‘animal, vegetable and minefdly. expert is
allowed to ask questions of the knowledge engineer who is only allowedgond
yes or no. As the expert asks each question, the knowledge engireethi®town.
The questions asked and the order in which they are asked give impodamtdge

such as key properties or categories in a prioritised order.

3.1.3.8 Network-Based Techniques

These techniques include the generation and use of network diagramas suwncept
maps, state transition networks and process maps (Berg-Crasse&I1989). As with
laddering, the knowledge engineer elicits knowledge from the expennutual
reference to a diagram on paper or computer screen. Usmoépt mapshas been
strongly advocated as a comprehensive technique for eliciting mams tgf
knowledge (Zaff, McNeese & Snyder, 1993). Use of network diaghessecome a
mainstream technique when acquiring knowledge to develop object-orientedrsoft
For example, the industry standard Unified Modelling Language medeesf concept
maps (combined with frames) for object knowledsfate transition networks for
dynamic modelling, andprocess maps for functional modelling (Rumbaugh,
Jacobson, & Booch, 1999). As with laddering, the presentation of knowladge i
network format makes validation very efficient. The ease withchvhpeople
understand and relate to networks has been demonstrated with expéravieieiace

showing that people understand and apply knowledge more easily and readily
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concept map (semantic network) notation is used rather than prddgiatdNosek &
Roth, 1990).

3.1.4 Comparison of Knowledge Acquisition Techniques

Figure 8 presents the various techniques described above and shows sheftype
knowledge they are mainly aimed at eliciting. The verticéd ar Figure 8 represents
the dimension from object knowledge to process knowledge, and the horizastal a

represents the dimension from explicit knowledge to tacit knowledge.

A Process
Process Mapping
Knowledge

Interviewing
Laddering
Object
Knowledge
-«

State
Transition
Network

Triadic
Elicitation

Concept
Mapping

Card
Sorting

\/

Explicit Knowledge Tacit Knowledge

Figure 8. Diagram showing what knowledge can be elted using various techniques

A number of issues involved in the empirical evaluation of knowledge &oojuis
techniques were discussed earlier. A major difficulty resfrisn the fact that
knowledge is not easy to quantify. Hence, multiple metrics arallysised in studies.
Shadbolt, O’Hara and Crow (1999) describe three metrics:

1. Production rules: here the knowledge acquired is represented sasfriiie form
‘IF condition (AND condition AND...) THEN action’. Three metrican be used
from this, by counting the number of IF-clauses, the number of AldDsek and

the combined total of IF- and AND- clauses

2. Frames: here the knowledge acquired is represented as &nadhib® metrics used

are the number of frames acquired together with the degree atanlcer

3. Semantic networks: here the knowledge acquired is representedsasiagtic
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networks and the metrics used are the number of nodes and the number of

relationships.

3.1.5 Typical Use of Knowledge Acquisition Techniques

How and when are the many techniques described above used in a knowledge
acquisition project? To illustrate the general process, a sim@thod will be
described. This method starts with the use of natural techniquesnthees to using

more contrived techniques. It is summarised as follows.

1. Conduct an initial interview with the expert in order to (a) seopat knowledge
is to be acquired, (b) determine what purpose the knowledge is to l{e)pdin
some understanding of key terminology, and (d) build a rapport with fhertex
This interview (as with all session with experts) is recoeeither audiotape or

videotape.

2. Transcribe the initial interview and analyse the resultingppobt Create a concept
ladder of the resulting knowledge to provide a broad representation of the
knowledge in the domain. Use the ladder to produce a set of questiohscatér
the essential issues across the domain and which serve the gba&kodwledge

acquisition project.

3. Conduct a semi-structured interview with the expert using therppared

guestions to provide structure and focus.

4. Transcribe the semi-structured interview and analyse thdimgspifotocol for the
knowledge types present. Typically these would be concepts, attritugtieies,

relationships, tasks and rules.

5. Represent these knowledge elements using the most appropriate keowledg
models, e.g. ladders, grids, network diagrams, hypertext, letcaddition,
document anecdotes, illustrations and explanations in a structured noamer

hypertext and template headings.

6. Use the resulting knowledge models and structured text with\ceshtechniques
such as laddering, think aloud problem-solving, twenty questions and repertory

grid to allow the expert to modify and expand on the knowledge alregdyred.

7. Repeat the analysis, model building and acquisition sessionshengkpert and
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knowledge engineer are happy that the goals of the project have bksgdre

8. Validate the knowledge acquired with other experts, and make oadidifis

where necessary.

This is a very brief coverage of what happens. It does not assunerevious
knowledge has been gathered, nor that any generic knowledge can be.dpplie
reality, the aim would be to re-use as much previously acquired kigsvias
possible. Techniques have been developed to assist this, such asdhenisgies
(Noy and Hafner, 1997) and problem-solving models (Schreibat, 2000). These
provide generic knowledge to suggest ideas to the expert such aal gémeses of
objects in the domain and general ways in which tasks are perfofiisde-use of
knowledge is the essence of making the knowledge acquisition proaffisiast and
effective as possible. This is an evolving process. Hence, as kmowledge is
gathered and abstracted to produce generic knowledge, the whole preceswes
more efficient. In practice, knowledge engineers often mix te®ri-driven (top-

down) approach with a data-driven (bottom-up) approach (discussed later).

3.1.6 Software-Assisted Knowledge Acquisition

A number of software tools are available to aid knowledge engineeithe
acquisition, analysis and modelling of knowledge. The most comprehesetivef
tools is PCPACK, a PC-based knowledge engineering workbench compaising
integrated set of software tools and representations. This haddwewl useful in a
range of knowledge engineering projects (Montero & Scott, 1998; Zancénato
Davies, 1997). The inspiration for PCPACK lies in research peedrmon the
ACKnowledge project (Shadbolt, Motta & Rouge, 1993) and later on thALVIT
project (Mottaet al, 1996). Although PCPACK comprises twelve tools, including a
tool to support a model-driven approach (O'Hara, Shadbolt & Van HEg98B), a
subset of these tools is predominantly used (Shadbolt & Milton, 1999f 8ir most
useful for knowledge acquisition (four of which are referred to in engpt-7) are

described in Appendix B.

3.2 Acquiring Knowledge in Social Psychology

This section addresses the methods used by psychologists and seciagtscto

acquire and analyse personal knowledge when testing and developing thEuweies.
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emphasis is on the methods themselves and on the underlying paradigms and
principles, rather than on a critical comparison or illustrationsefs. Since Personal
Knowledge Techniques are concerned with the acquisition and analysch @ind
holistic knowledge from each person, the main methods to be descrebguditative

rather than quantitative. To start with, a brief outline of trawi, quantitative

methods will be covered.

3.2.1 Traditional Approaches
Traditionally, psychologists acquire data about personal knowledg®imain ways:
observation and self-report (Manstead & Semin, 1988). Brief desecriptif these are

as follows.

3.2.1.1 Observation

Studies using observation collect data about people’s behaviour, oftersdb&f
interaction, from which might be inferred such things as attitashels motivations.
The participants are usually unaware that they are being obsemeedtisis would
affect their behaviour. One variant is participant observation, wtichsed to
investigate complex social situations. Here, the researches @ssa member of a
group to gain first-hand experience of the group’s activities. Thgperiences are
written-up in an ongoing diary that is later analysed. A more dbmmethod is to
observe people’s behaviour in a situation from afar and record th@nscnd
responses, for instance using photographs or video. These are arasageherally
using pre-defined categories. An example of pre-defined categridbat of
Interaction Process Analysis (Bales, 1950), which uses 12 caggofi verbal

behaviour to analyse interaction in small social groups.

3.2.1.2 Self-Report

Self-Report methods collect the responses of participants to questincerning their
beliefs, attitudes, behaviours, and so on. The questionnaire is theobwvimtis and

common example. Open-ended questions allow participants to provide pogses
This provides a rich source of data, but is time-consuming to anaBissed

questions offer the participant a restricted set of answerscala on which a rating
should be made. A variant of the simple questionnaire is to combimathit

presentation of some experimental material such as a video otteighieis is often
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used for research into attitudes and attributions. An interviemathar self-report
method. This generally involves the interviewer asking questionsdrquestionnaire
and noting down the responses. An advantage of this over a normal questiannaire
that the interviewer can clarify any questions that the intemgemvay have difficulty
understanding. However, this form of interview method is costly taraster and a
poor interviewer can easily bias the respondent’s answers by iramtlyetiinting at

desired or socially acceptable responses.

3.2.2 Social Cognition

Before moving on to look at qualitative methods in some detailugeul to include
a short section on a major development in social psychology that taseatsince
about the late 1980s. Before this time, social psychologistsedrahe study of
attitudes and attributions as separate areas. With the adveatiaf Gognition, the
two fields became part of an integrated approach. The basis @ Sognition is the
schema, which has been defined as “a cognitive structure thaseefgdnowledge
about a concept or type of stimulus, including its attributes andethgons among
those attributes” (Fiske and Taylor, 1991, p98). Schema are semm iagportant
means of describing a person’s perspective on their world sinceaffleey processes
of attention, memory and social inference. Various types of scheama been
investigated, such as person schema, self-schema, role sawant,schema (aka
scripts) and causal schema. Much of the research into schemasatthétre positivist
paradigm of laboratory-based experiments, such as memoryAdgtscal procedure
involves the participant being shown information as part of a supposednesiier
Some time later, the participant is given a surprise régstl The amount and way in
which the participant recalls the information previously presentedatedi how they

perceived, used and stored schema relevant to the information presented.

Interest in Social Cognition research is primarily based inUB&A. It has been
European social psychologists that have been at the forefront of nguatge-based
approaches. These are discussed next, followed by a number of othtatigeal

approaches and methods.

3.2.3 The Turn to Discourse

The so-called ‘turn to discourse’ (Smitht al, 1995) describes a number of
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movements and approaches that can be considered to form a new pamadigm i
psychology. The key aspect of these approaches is their focus onutlye of
discourse, i.e. everyday use of language. Such ideas are notndeed, Heider
(1958) used a semantic analysis of language as the basis forotksirwsocial
psychology. In his words, “The fact that we are able to desoribselves and other
people in everyday language means that it embodies much of what wedtlade
naive psychology” (ibid., p7). In recent years, a number of new ap@m®aave arisen

that return to this language-based view.

One of these approaches is Ethogenics, which had its genesisréin &&ecord’s
(1972) influential critique of social and personality psychology. Thieodgnic
approach is based on the idea that the analysis of human action shawdd stadies
of both human behaviour and the way in which people account for their behaviour.
That is, a person’s descriptions of his/her own and other’s behaviour $ietdéen
as a serious contribution to the understanding of action and its gedasié. has

developed this approach into what he now calls Discursive Psycholagg(H995).

Another way in which the 'turn to discourse' has influenced psychologgdarch into
the uses of stories and narratives. This movement has been termnedogy
(Murray, 1995) and includes various ideas such as the influence ofivelitarature
on personality traits, psychological theories as narratives alfichaseatives for

therapeutic benefits.

A particularly strong adherent to a discourse-based approach isnkdsl8nd who

has developed an approach called Psychologic (Smedslund, 1995). Smedslusd argue
that psychological theories are simply an explicit formulationomhmon-sense ideas
already embedded in the natural language we all use. Becalmsg, dietbelieves that
researchers are unknowingly influenced by the conceptual or meatatignhips
between words in the language. Psychologic is an attempt tonsyste and make
precise the psychological framework embedded in ordinary languadmedtthis by
means of a number of axioms, definitions and propositions based on laritgetige

rather than any empirical material.

Traditional areas of social psychology have also been influenced bypdfemased
focus on language and discourse. For instance, a discursive approatrbueicst

theory has examined how people use everyday explanations of acti@isfy and
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promote their goals and interests (Edwards and Potter, 1993).

A more language-centred approach has also fuelled criticisrmsagaiainstream

social psychology. As Schwarz (1994) has stated:

On close inspection, it seems that much of whatcaesider to reflect biases in
human judgement, artefacts in attitude measurera@nt,so on, may actually reflect
researchers’ ignorance regarding the conversationatext of human judgement,
rather than serious shortcomings on the side osobjects. (Schwarz, 1994, p123)

It should be noted that the ‘turn to discourse’ need not be directly caacwith the
use and influence of language itself. As Harré points out, sedc@iscursive
Psychology, is a broader term for “the various kinds of things vghtnaio that fall
under the general prescription of being both intentional and normativelyraioed”
(Harré, 1995, p144).

3.2.4 Grounded Theory

Grounded Theory has its roots in Sociology, particularly its long timadiof

ethnographic fieldwork and case studies (Charmaz, 1995). It was daVdtope

work by Glaser and Strauss in the 1960s as a response to the imressi of
quantitative methods in Sociology. Glaser and Strauss (1967) challehged

movement with a strong defence of qualitative methods. They believed:-

Qualitative research is not just a precursor to more ‘rigorousitijative methods

Qualitative research does not just produce descriptive case-stidies;an
contribute to theory development

Qualitative methods need not be impressionistic and unsystematic
Data collection and analysis need not be separate activities

There need not be an arbitrary division of theory and research

Grounded Theory provides a set of strategies for conducting rigorousativeli

research. A fundamental premise is that key issues emergetlie data, rather than
being forced into preconceived categories, i.e. it is a datandapproach. There is an
openness and flexibility, such that research is never completeiggd, but is adapted
to follow interesting and relevant material. There is thusckeayf data collection and
analysis. It is only after a reasonably complete theory has deeeloped, that a

thorough review of the relevant research literature is made.

It is interesting to note the similarity between grounded theorytlaadiata-driven
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approach to knowledge acquisition. Both approaches build rich descriptions of
knowledge using few, if any, pre-defined categories or theoriggtdrysive elicitation

and analysis of data from a few people (Pidgeon, Turner, & Black891).

3.2.5 Autobiographical Research

De Waele & Harré (1979) describe a psychological method based onoauapibiy.
Writing the autobiography is a collaborative process undertaken by botulbfect
and the investigators, and which relies on a mutually respectétloreship. This
involves a continuous process of negotiation and reconstruction. The vality
value of the resulting document is not dependent on its objectivity, bieoriew it
gives of the attitudes and interpretations of the participant. Hease the
autobiography develops, the researchers learn how the subject coneiteations,
understands predicaments and solves problems. The autobiographical methaa ai
allow the investigator to learn about the dynamics and organisatersdnality, and

allows the participant to learn more about themselves.

By using intensive case studies on convicted prisoners, De Wadlar& have
developed a comprehensive questionnaire to elicit life histories.iSheferred to as
the biographical inventory and runs to over 600 pages of open-ended questioas. The
are three sections to this questionnaire. First is the Micrasgatal Framework that
includes questions on the time perspective, social ecology and soaior@c living
conditions. Questions on the time perspective cover each part ofetlodlirse with
such topics as the typical day, the person’s wishes, signifathets and attitudes.
Questions on social ecology include descriptions of activities, idosat roles,
successes and failures. Questions on socio-economic living conditigrereex
hierarchies, artefacts, income and expenditure. The second ghe qb@iestionnaire
includes questions on family and groups, values, norms, expectatiass, ant the
institutional situation. The third part covers self-description rpmégations, interests,

occupations, leisure activities, goals, aspirations and conflicts.

3.2.6 Life Story Research

In a similar vein to autobiographical research, life storyarese(Plummer, 1995) is
another approach that aims to investigate the subjective meanivgofé they are

told in the narratives of participants. Three major methods are (igesimply
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encouraging the participant to write their life history, (2) tegmrding and
transcribing interviews with the participant, and (3) a triangqaiatmethods of
informal chatting and participant observation. There are no formiddote of coding
and analysing data, although care is always taken to ensure thewumi of

contamination from the researcher. As with virtually all quaigastudies, theories
and hypotheses are presented in a textual form with numerous quoteteamaces to

the raw data.

3.2.7 Co-operative Inquiry

Co-operative inquiry (Reason & Heron, 1995) challenges the traditioathloas of
the social sciences that treat subjects as passive objadtseri/ation. Underpinning
co-operative inquiry is the idea that people’s intentions and intellid®ices are the
causes of their behaviour. As such, if the behaviour of those beinaraese is
directed and determined by the researcher, then they are not besegtpss persons.
Hence, Reason and Heron argue that research should only be perfotmpdraons
if what they do and what they experience as part of the resmath some significant
degree directed by them. So persons can only properly study other pgtsonthey
are in an active relationship with each other, where the behaviog tesearched is

self-generated by the researchers in a context of co-operation.

3.2.8 Descriptive Psychology

Descriptive Psychology started life in the mid-1960’s as an pttém create a
coherent science of human behaviour. Although largely the work of oneRater,
Ossorio, its concepts and methodologies have influenced a small comrofinit
psychologists, computer scientists, linguists and theologians (0&84). One of the
main elements of Descriptive Psychology is the provision of forepaksentations of
possible behaviours so that understanding and prediction of what might hapgen ca
made a more complete and less arbitrary task. There is atsmaern for the
formulation of the relationship between language and behaviour, and théanwveint

a number of conceptual-notational devices.

The concept of behaviour as intentional acts is also central. @$sarideveloped the
Intentional Action Formulation, a parametric analysis of behavioand#d to identify

and discriminate between behaviours. This provides a means of desaifyng
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behaviour along ten dimensions, which include intentions, motivations, knowledge
know how, personal characteristics and achievements (Ossorio, 198Umber of
operators can act on this formulation in order to distinguish diffetygres of
behavioural description. Twelve behavioural descriptions are identifiech as

descriptions of social practice, activities, cause-effeciaahtvements.

3.2.9 Problems with Qualitative Methods

As indicated in the previous few sections, there is a wide raingealitative research
methods increasingly being used in certain areas of psychology dbe twh and
context sensitive nature of the research data. However, tieeaésargeneral criticisms
of qualitative methods. The criticisms, many of which were noteMibgs (1979),

include the following:

little attention on interventianmany qualitative research studies focus on theory

building and say little about the uses of theories within interventiogr@mmes.

time and effortqualitative approaches tend to be very expensive in resources, and

stressful to the researcher.

experimenter effects (actual &or perceivedlthough new qualitative approaches
try to protect against self-deception and the development of ‘invalidl
‘unreliable’ conclusions, findings can still be open to criticismghedir rigour,

reliability and validity.

skill and experienceto work methodically and efficiently, with as little bias as
possible, requires a great deal of skill and experience from thitatjua

researcher who often works alone due to the intensive nature ofdhecres

mono-methodologicalresearch studies tend to use and promote the use of one
particular method or technique rather than promote a triangulisationuli-

methodological approach.

unfocused and may re-invent the whd®l their very nature, many qualitative
approaches can be rather unfocused in their objectives and may |eadirtgsf

that seem either quite obvious or have been found previously.

3.2.10 New Developments and Possibilities

A number of developments and new techniques have been proposed to deal with the
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problems described above. These include summaries and coding schelresnh

& Miles, 1994), software for data analysis (Weitzman & Mil&895) and the use of
structured representations for data collection, analysis and theitdyng. The latter
area is of particular interest since it makes use of a nuofitbechniques also used by
knowledge engineers when modelling the knowledge of experts. A number of

structured methods used for qualitative research are outlined below.

3.2.10.1 Repertory grids

Use of the Repertory Grid technique for psychological purposes issiraifar to its
use in knowledge engineering described earlier. The technique hasseelen a wide
range of fields to acquire knowledge of a person's constructfhe.elimensions on
which they view their world. Use has been made in family the(@aje & Barker,
1987), psychiatry (Leitner, 1981), business (Daratlal, 1995), education (Derry &
Potts, 1998), medicine (Large and Strong, 1997), psychological ckséaollett,
1979) and tourism (Mansfield & Ginosa, 1994).

Within psychology and psychotherapy, a typical focus grid would have zohtal
axis showing various people, real or hypothetical. For exampleifisamt others in
the persons life would be included as well as various aspects pér$en, such ave
at schoo| the ideal meme as other’'s see ma bad teacherThe vertical axis of the
grid presents the constructs (i.e. attributes) with which thacjpant views such
people. Invariably these would be traits, suck@sidenceandshynessThese would
usually be elicited from scratch using triadic elicitatiorheatthan selected from
attributes previously acquired or from generic attributes. When ebetpthe focus
grid is used to explore what has been found, and add or subtract peopldrarid/tr

arrive at a stable and representative grid.

The grid can be used in a number of ways, allowing both within-sabgectcross-
subjects designs (the latter producing sociogrids). An examplewagth&n-subject
design is that of Smith (1990) who used repertory grids longitudiralbgpture the
changing attitudes of pregnant women to their pregnancy. This allnedshowledge
to be gathered for theoretical purposes, but Smith also noted thatppats were

helped by the method in their attitudes to the pregnancy.
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3.2.10.2 Q sorting

Q sorting is a technique employed in a qualitative approach known ah@duology
but which can also be used in a range of mainstream approacheso(S&ogers,
1995). There are three main phases to the technique. Firsteatdiection of items
is gathered from as many sources as possible. Typically, ieauohis a statement
relating to a particular subject matter. The set of itdras tepresents a large range of
opinions and perspectives on the subject matter. Each of the itemité on a
separate card as in the card sorting technique of knowledge enginegecond, a
number of participants, selected for their range of opinions or afilegs, each sort
the cards based on how much they agree or disagree with eachrtsnsorting
makes use of a matrix to be filled-in which provides a quasi-nornsaditdition.
Third, the sorting data is subjected to a factor analysis tatatiprocedure, which
produces a number of factors that group items together. The faotoatso related to

groups of participants so that certain attitudes can be relatiintographic variables.

3.2.10.3 Grammars of Action

One of the main influences of linguistics on social psychology has theemethods
used by linguists to study language, i.e. the use of gramntasdéa here is that just
as linguists have developed grammatical rules to account for ithetuseé of a
sentence, so the behavioural researcher can look for grammat®wofta@ccount for
behavioural sequences (Clarke, 1983). For this to operate, the ansloggde
between the grammatical elements of a sentence and the dsttichs in a
behavioural sequence. This approach has been used in a number ofrfahlaing)

animal behaviour (e.g. Dawkins, 1976) and business processes (Mdalind997).

There are three parts to the development of a grammar of détist.data collection,
i.e. acquiring representations of a behavioural sequence. Secondg piagsidividing
the sequence into distinct behaviours and categorising them using a soldérge.
Finally, a statistical technique called sequence analysissesl to find temporal
patterns that can be described using a grammar. The relatioreehetvents can also
be represented diagrammatically using event structures that 8tewpotential
consequences and prerequisites of events (Heise, 1989). The use dfasisition
networks can also be used to display sequential information of this Rlacké¢ &
Crossland, 1985).
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3.2.10.4 Knowledge-based approaches

Yuen & Richards (1994) describe a method to perform automatic datgsiarahd
theory construction based on the use of Artificial Intelligence and ledoe-based
systems approaches. This method combines the use of grounded theoryafor da
collection with fuzzy set theory and semantic networks. The methadetsnuse of
software that takes as input textual data collected using a guobtimelery approach
which has been marked-up by the researcher. This marking-up wilstohsiarious
core categories and relationships between core categoriesofflvare analyses the
occurrences of the categories and relationships and produces a semeanbtrk.
Based on the semantic network, a category-relation diagratscigpeoduced which
shows the strength of correlations both spatially and as labeldationghip links.
The category-relation diagram thus represents a theory of howotkecategories
relate to one another. The types of relationship used include thosedlefi the users
(e.g.has affec) and primitive ones such asrt-of, member-qgfinstance-of depend-

on andkind-of

3.2.10.5 Logic

When describing and theorising about social behaviour, Fischer & Figike{$091)
argue that the social knowledge possessed by people is perhaps thdifficodt
aspect to observe, record and represent in a coherent manner. Tiseythat/social
knowledge should be represented in a highly formal manner to help overcome
problems during data collection, analysis and modelling. Fischer akelgtein make
use of a formal notation called Modal Action Logic for describimgagions in terms

of both structural relationships and the effects of actions by agexitsams are used
which can represent the rules of social behaviour such as obligatiopsramdsions,
and how actions alter pre-conditions into post-conditions. An advantage sof thi
knowledge-based approach is that computers can be used to scan theabmadgels

to help identify contradictions and conflicts, and to derive statenfiemtsthe model

and its definitions.

3.2.10.6 Qualitative Software and Other Possibilities
Other possibilities to improve upon existing qualitative methods caidduified.
Integration of structured representations for data collection astieattive notion since

single methods can rarely access the broad knowledge that peoplsspasdeact
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upon. Another possibility is more use of software tools (Fielding e, 11998).
Although software is increasingly used for data analysis, ikditle use of software
for the collection of data that still tends to be via intervie8aftware might also be
used for automatic collation and analysis of data. Pfaffenbet§88) has discussed
the possible uses of knowledge-based systems to provide sophisticatdd ofode
social behaviour. Manipulation of such models with the help of particigantd help
to validate knowledge structures and rules already acquired, and pfompt
corrections and additions. In addition, intelligent software might used to
automatically encode and search for certain types of data angattems. Hypertext
has been proposed as an important step forward in presenting, seanchangessing
material for researchers (Cordingley, 1991). This allows comipi&s between data

to be represented and provides flexible navigation structures.

3.3 Summary and Conclusions

To conclude the chapter, this section summarises the materiaedosed makes
some general conclusions. As in the final section of the previousechtq structure
follows that of the research aims described in chapter 1, sththaglevance of what

has been covered to the present project is highlighted.

3.3.1 Research Aims Associated with Personal Knowledge Tectues

3.3.1.1 Which techniques are most suitable as Personal Knowl@dganiques?

A prime method used in both knowledge engineering and psychologicalcresear
involves questions and answers. Interviews are the most obvious exaamglevith

the semi-structured variety being most favoured in knowledge engigeeri
Questionnaires are a mainstay of traditional psychologicalr#sbat are rarely used

in knowledge engineering and qualitative research as the informatleeregis either

of a relatively shallow nature or can be rather ambiguous.

Event-based techniques are widely used in both knowledge engineering and
psychological research. The events of interest can vary gieathe specificity and

level of detail involved. At one extreme are the very low-levéitieof interpersonal
interactions. These are often studied using observation techniques bsecniaing

event categories or sequence analysis. At a higher levdieakealys in which people

perform tasks such as problem-solving. Knowledge engineers make thgsailoud
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problem-solving and process mapping to acquire such task-based knowledge. At
much higher level of detail are the events that make up a perstm’kidtory.
Qualitative techniques used for this can be found in autobiographicalfarstdry

research, such as the writing and re-writing of an autobiography.

Sorting and rating tasks are another common technique. These involveingcqui
knowledge of attitudes, opinions and the properties and classes of coimcepts
domain. Questionnaires using rating scales are often used imtratjtsychological
approaches but suffer from the problems noted earlier. The repgridriechnique
makes use of ratings, but does so using personalised elements amdctorstd
involves the participant in the analysis and interpretation of thistatal results. The
Q sorting technique of qualitative research is used to examine opandregtitudes in
great depth. The card sorting technique of knowledge engineeringdisgousgamine

classes and properties (attributes and values) of concepts.

Techniques involving the construction and modification of knowledge models and
structures are much used in knowledge engineering but rarely useycholpgical
research. An obvious exception to the latter is the use of thedadus the repertory
grid to prompt discussion. Knowledge engineers use various forms afdhieal
diagrams, concept maps, state transition networks and processonaghs elicit and

validate knowledge with experts.

Contrived techniques are sometimes used by knowledge engineers, but are
infrequently used by psychologists. Such techniques as constrained problam;s
twenty questions and triadic elicitation can provide an efficiern®ef accessing the

key properties or information in a domain.

3.3.1.2 Can a person operate the techniques on his/her own?

There are recent moves in knowledge engineering to provide softessted
methods to allow experts to elicit and model their own knowledge. Hawthis is
still in its infancy and most knowledge elicitation is performdathwhe expert and
knowledge engineer co-operating to make use of various techniques. Mang of
techniques involving knowledge models (such as ladders, concept mapsosjcigri
relatively easy to learn and apply and in practice experts cantlgimodel their
knowledge with the knowledge engineer providing guidance and prompts. Thé use
software, such as PCPACK, to support these activities endwesxpert does not
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stray from good knowledge engineering practices. This is achieveestricting the
user in what can be represented and how it can be represented, $odtingsthe
ways in which certain types of knowledge are associated with dyipes of

knowledge.

3.3.2 Research Aims Associated with Personal Knowledge Methodgy

3.3.2.1 How useful might the methodology be to the person using it?

How useful might the Personal Knowledge Methodology be for psychologseérch
purposes? As a start, it is hoped that the design of the methodaolbggdvess a
number of the problems with many existing qualitative methods. Bablanmarises
some of the major problems and provides solutions that the Personal Hgewle

Methodology aims at providing.

Problems Solutions

Focus on pure research with little Tight loop of intervention, evaluation,
attention to application and interventiof assessment and theory building

Time and effort required from the Participants pre-code data and
researcher computers allow many cases

Experimenter bias (actual and perceived) Parti¢gppre-code data and provide
ongoing validation

Mono-methodological, unfocused and | Integrated set of various methods, and
reinvents wheel use of generic knowledge

Table 3: Summary of problems with qualitative methals and possible solutions

As shown in Table 3, there are five key aspects of the Persomavl&dge
Methodology: (1) a tight loop of theorising and intervention, (2) parttgpgre-
coding data, (3) computers allowing many cases, (4) an integsatedf various
methods, and (5) use of generic knowledge. What has been found in thig thapte

support these?

(1) A tight loop of intervention, evaluation, assessment and theory builtimgj idea
of looping, when building knowledge-based systems and theories, has dppeare
a number of methods. Knowledge engineering methods are a prime exampl
where knowledge previously acquired and analysed is shown back to thetexper
validate, amend and append where necessary. Hence, there isdlierreeeange

of good knowledge models to enable this to be an efficient process amygenaid
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problems of ambiguity and lack of clarity. Iteration has been seamumber of
gualitative methods. For instance, grounded theory uses cycles afadlataion
and analysis, and autobiographical methods repeatedly present andere-wr

information previously collected.

(2) Participants pre-coding dataVery few current approaches allow the participant to
code their own data. However, the more recent qualitative approdocissem to
be moving in this direction, as they adopt more structured represastaif

knowledge and allow participants to co-operate with data analysis.

(3) Computers allowing many casesse of computers promise benefits by supporting
the acquisition and analysis of knowledge. Although this would allow meorg
cases to be dealt with, there has been little exploration efittespread adoption

of computerised techniques in this way for qualitative research.

(4) An integrated set of various methodehe Differential Access Hypothesis of
knowledge engineering states that different knowledge elicitatmitgues are
needed to elicit different types of knowledge from an expert. Althawdence
for this hypothesis tends to be anecdotal rather than from contralidiesstthe
majority of knowledge engineers believe the effectiveness andieeffy of
different techniques does depend on the type of knowledge being elidgited. S
personal knowledge comprises different types of knowledge, suchitaslestt
attributions, episodic memories and various schema, this supporegtheement

for a range of techniques to be used.

(5) Use of generic knowledg&he use of generic knowledge to provide categories for
coding is a mainstay of a number of analytical approaches, sualteesctional
Process Analysis and the Intentional Action Formulation of Desegegipti
Psychology. In a similar vein, the various types of schema useSoaial
Cognition provide a high-level classification framework. As willdowered later
when reviewing the ontological elements covered in this chapteg dnermany
categories and frameworks that act to guide the acquisition angsianaf
personal knowledge. On the other hand, there are qualitative approaatiady
grounded theory, that strongly discourage the use of any predefingdrezgeor
generic knowledge. This suggests that there may be occasionsratirgpehe

Personal Knowledge Methodology when generic knowledge is used and occasions
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when it is not used. There is no real indication from the approaokiesed in this

chapter when these occasions should be, and this remains a kegtrgsestion.

3.3.2.2 What ontology should be used?
Key ontological elements used in knowledge engineering include conatptajtes,

values, tasks, relationships and rules.

Traditional psychological research involving personal knowledge mageseint use
of notions such as attitudes and attributions, as well as basicsgesceuch as
attention, learning, memory and social interaction. The cenkeahemt of Social
Cognition is the schema that provides an ontological framework to ieaamd

describe people (self and others), roles, events and causes.

A fundamental aspect of some qualitative approaches, notably grounded ithéwat
there are no explicit ontological primitives in place prior to rgearch. However,
other qualitative approaches do use ontological primitives, many ofhwtice
actions, events and behaviours as the central focus. Approaches thataadopt
grammatical approach use notions such as actions, events, behavicomts
systems, sequences, consequences and prerequisites. The biograpéitaly of
autobiographical research includes a wealth of ontological elemEmtse include
those associated with the time course, significant others, syisltigudes, artefacts,
socio-economic factors, norms, expectations, roles, institutiamgrpretations,
occupations, interests, leisure activities, goals, aspiratiadsconflicts. Descriptive
psychology provides one of the most formal ontological frameworks found in
qualitative approaches, using events and behaviours as the centralCflotalegical
elements include activities, intentions, motivations, knowledge, know pergonal
characteristics, achievements, social practice, and cdiest-eAnother approach
based around action and behaviour is Modal Action Logic that uses notionassuch
rules, obligations, permissions, pre-conditions and post-conditions. lmasbtutithese
event-based ontologies, the repertory grid method makes use of two-ligedt
primitives: elements and constructs (equivalent to concepts anduts;

respectively, of knowledge engineering).

3.3.2.3 Can the methodology be computer-based?

The increasing use of computers has been stressed throughout the. dhsptef
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software tools to support knowledge engineering activities has beasjoa thrust
over recent years. Large projects are underway to developgatglbystems based on
large ontologies that can act as advanced web-based knowledgessystethat have

the potential to elicit knowledge directly from experts.

Use of software tools to aid qualitative research is primarilihe area of analysis.
The main use of software is in relatively simple applicatidmt simulate and
improve the efficiency of traditional paper-based methods. At a smpaisticated
level, there are some moves to model social behaviour using knowledgksyatems
to test the theories and gain feedback from participants. Thebebadittle impact in
providing tools to automatically analyse data and help develop thebliggever,

there are some moves in this direction, such as the use of figizyand semantic

networks to create and display putative theories.

3.3.2.4 What is the best way to develop the methodology?

Very little has been said in this chapter concerning the waysvhich new
methodologies and techniques ought to be developed. This reflects a deaettalin
the literature on this important matter. However, a number oésshave arisen that
point to directions and considerations for the development of the Persomaledige

Methodology.

Domains within knowledge engineering tend to be very problem-focused ie.nasur
such, many of the techniques and tools have been developed to deal wiiklyela
structured knowledge domains, clear-cut goals and decisions. Ibenthe case that
many of the techniques have to be modified substantially in ordertteefinore ill-
structured nature of people’s lives. That said, the apparent sescefsSocial
Cognition and Personal Construct Psychology rest on relatively simple
conceptualisations of people’s knowledge using schema and constructsnplies

the generic nature of the techniques, tools and modelling methods of knewledg
engineering may not need substantial modification. However, thisimeman
important research issue. As such, a key consideration in develdpengetwv
methodology is to draw on techniques and uses of techniques that come from
knowledge engineering but that also extend into other knowledge-basedliadd al
approaches. A further consideration is to carefully assess technigquerms of their

efficacy at acquiring knowledge, at helping people and their adukfytéo users.

78



Another important issue that has occurred a number of times soviaether to use a
top-down (theory-driven or model-driven) approach or a bottom-up (data-driven)
approach. The strengths and weaknesses of these approaches résiioa laetween
(1) having a pre-existing theory (classification framework, ongglag guide and
focus the research, or (2) having no preconceived notions and identifyingptsnc
connections and theories from the raw data. The latter notion @mmépdd in the
grounded theory approach, but is called into question by those such asuishedsl|
(1995) who see language as containing inherent categories and consafibnali
from which the researchers cannot divorce themselves. The impisdaet for the
present purposes is that a decision must be taken of how much of an oigalogy
place when starting the development of the new methodology. Followingatieof
knowledge engineering, perhaps a very abstract ontology could be inwyticie
would not unduly guide the participants nor the analysis, but which carptwelige
some structure and focus. Use of such high-level categories asptnattributes,
values, tasks and relationships would seem to be a fair compronissehbe strong

top-down approach and a strong bottom-up approach (as covered in the nexj.chapter

A final point is the interesting view of co-operative inquiry thadsdhat participants
should be actively involved in shaping the research. This is anta#raotion and is
consistent with the aim of the Personal Knowledge Methodology to hgktdoop

of acquisition, analysis and intervention. However, this ratherilexind exploratory
approach must be balanced by the need to critically assess tmqtes under

scrutiny that requires a more rigid and traditional empiricalcaur.

3.3.2.5 What metrics and assessment methods can be used to teseffects and
effectiveness of the methodology?
A major problem in assessing the efficacy and efficiency demdift knowledge
acquisition techniques is the fact that knowledge is not easy to fyudtéince,
studies in knowledge engineering use a number of criteria to aksesBectiveness
of approaches and techniques. If the knowledge acquired can be representied,
then the number of IF-clauses, the number of AND-clauses and theneahtbtal of
IF- and AND- clauses can be counted. If the knowledge is reprdsenfeames, then
the number of frames acquired and the degree of inheritance can bedcduiite

knowledge is represented using semantic networks, then number of nodd® and t
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number of relationships can be counted. However, even when such quantifies me
can be used, studies still suffer from problems associatedheithuantity of experts,
the ‘gold standards’ to compare results against, the range of dagkdomains to

cover, and the possible synergistic effects of multiple techniques.

The empirical evaluation of psychological research methods and apmdachery
seldom if at all performed. Indeed, any study that employed oiseeethods to assess
research methods is immediately in danger of problems of recuisiahat the
methods employed for evaluation would themselves be open to critidismschoes
the ideas of the philosopher of science Thomas Kuhn concerning scieacehate.
Kuhn (1970) argues that different scientific paradigms are ‘incamsorable’, i.e.
there is no common body of neutral observations that can be used to déwielenbe
competing theories. Since most research methods pay littletiatteto practical
applications, there is no way of testing approaches pragmatieallwas the case in
the last chapter). Hence, arguments for one approach or method over geoterally
involves a mixture of common-sense appeals, listing the many pitfhtompeting

methods and justification based on philosophical ideas.
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4 RESEARCH DESIGN

Nothing has really happened until it has been recorded.
(Virginia Woolf)

This chapter is pivotal to the thesis, as it transforms thesidea background
information contained in the previous three chapters into the requirefioentise
empirical study described in the following four chapters. To do thisaber of issues
are covered concerning the choice of techniques. These include the noimber
techniques to assess, the types of techniques to assess and iteeé dettnod to
follow for each technique. In addition, a number of issues are covenedraing the
way the techniques should be assessed. These include the seleptwticifants to

involve, the assessment measures to use and the methods of émaiygioy.

To address these issues and create a detailed design for thicanspidy, eight
interrelated tasks were performed. The first section of thapter describes the first
seven of these tasks that led up to and included the pilot study. Timel ssction of
the chapter describes the task that produced the finalised desitde fiorain study,

and the third section describes the finalised research design.

4.1 Creating the Research Design

In creating a detailed design for the empirical study, the sssomsidered and
decisions made involved a reasonably complex process. In partihdeg, was a
relatively involved interplay between the tasks performed and thein@ymation

was used and produced. To clarify this, the task diagram shown ire Fiduas been
included. This diagram shows tasks as oval shapes and informatiectasgular

shapes. As shown in the diagram, the tasks performed wereoassfoll

Consider overall method of assessment (see section 4.1.1)
Assess available resources (see section 4.1.2)

Select participants (see section 4.1.3)

Collate techniques (see section 4.1.4)

Identify criteria for technique selection (see section 4.1.5)
Select initial set of techniques to assess (see section 4.1.6)
Define initial method for each technique (see section 4.1.7)
Perform pilot assessment (see section 4.1.8)
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Produce design for main study (see section 4.2)

| research constraintsl | research airml relevant information from
background research

consider overall
method of
assessment

overall design

considerations
assess resources identify criteria for collate techniques
technique selection
criteria for range of ontology-generation list of candidate
techniques criteria techniques
time/complexity criteria L~

available participants

population criteria
select initial set of
techniques to
assess

select participants initial methods of

assessment

initial set of techniques

to assess
/ define initial method
wechnique
initial methods
perform pilot
assessment

general findings from
pilot study

participants for pilot
study

participants for full study

produce design for

full study
finalised set of finalised method for finalised methods of assessment data from
techniques to assess each technique assessment and pilot study
analysis

Figure 9: Tasks performed to produce the detailed esign for the empirical studies

4.1.1 Consider Overall Method of Assessment

Using the relevant background literature, the research aims andesearch
constraints, this task produced overall design considerations, img#hods of

assessment and population criteria.

4.1.1.1 Overall Design Considerations

As covered in the first chapter, the use of a purely quantitatipumly qualitative
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approach in research studies carries a number of inherent probteowurieract this,
a fundamental notion behind the Personal Knowledge Methodology is the use of
multiple methods. Hence, an overall design consideration for theieahpissessment

was to make use of both a quantitative and qualitative approach.

It was made clear in the conclusions to chapter 2 that the developfrieatPersonal
Knowledge Methodology needs to be performed in a careful way to taitige risk
of producing techniques that can be inappropriately applied by users.,Heace
development should involve the participation of potential users in a spigb-
operative enquiry. In addition, it was decided that the self-helgcaspéhe Personal
Knowledge Methodology should be de-emphasised. Instead, the reseavci:hbes
present at all sessions to explain and operate the techniqueavplarticipants. In
this way, the researcher would perform as a knowledge engineeindaestandard
knowledge acquisition session of a knowledge engineering project. Heack,
session would be a one-to-one session between the researcher antidipargant
was decided that that only one knowledge technique would be used per s$ession

avoid the participant becoming confused.

Although the Personal Knowledge Methodology involves the user interastthg
computer-based techniques, it was decided that due to constraintsresetireh time
and resources, no specialised software would be written. Hencemitteasis would
be on testing either paper-based techniques or those already suppcdéd/ase (i.e.

the PCPACK suite of knowledge acquisition and analysis tools).

The Personal Knowledge Methodology plays two roles in the empstiedy. Firstly,

it is under direct scrutiny because of the primary aim to ass®us candidates for
Personal Knowledge Techniques. Secondly, the Personal Knowledge Metlyodolog
forms a framework for carrying out the study. A key aspect oPtrsonal Knowledge
Methodology is a cyclical approach, i.e. a cycle of designimpnigues, use of
techniques, gathering and analysis of structured knowledge, leading\sion in the
techniques to be used. Adopting this framework, the study should follow asuch
cyclical approach. By considering the resources available fattioy, it was decided
that two cycles could be completed. The first cycle would be extplyrin nature,
hence would be referred to as the pilot study. This study would follquabtative

approach and involve a spirit of co-operative enquiry. The emphasis would ae
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provisional assessment of a number of possible Personal Knowledgedieshim a
‘safe’ environment where techniques can be altered in an evolving pnitesut the
constraints of a rigorous quantitative study. In contrast, the segoledveould follow
a mixed approach of both qualitative and quantitative assessmenivadsfollow a
rigorous experimental design with a random presentation of a feteaf $echniques.

This will be referred to as the main study.

4.1.1.2 Initial Methods of Assessment

What assessment methods should be used during the pilot study? Spits gtady
is to be purely qualitative, it was decided to use an open-endedogueste. Analysis
of the responses would be qualitative, hence would identify key temdthemes used
by the participants. A questionnaire would be used to capture theipzantis
opinions of each technique. It was decided to keep this simple, with enafus
particular ontological terms. Hence, the questions asked were asadeutral as
possible. The questions asked referred to the technique being usedarmpies the

questionnaire used for the interview technigue was as follows.

1. What were your general impressions of the interview? (2-3tadjecplease)
2. What was good (if anything) about the interview?

3. What was poor about the interview? How can this be rectified?

4. Did any of the questions, or topics covered, make you think about thoogs y
hadn’t (consciously) thought of before? Did any come close to helping pramot

greater understanding of yourself? (Which ones and how?)

5. How willing would you be to take part in a further interview andilbeek

session?

4.1.1.3 Population Criteria

If people are to be treated as experts at being lay psychslotlish presumably
people vary in their expertise, both generally and in specifasasnd in their ability
to articulate that knowledge. In choosing participants, as in knowledgeeering,
one needs to identify people who have a great deal of expertiseapable of
articulating much of their knowledge and are interested and avaitaliéde part in
knowledge acquisition sessions. In the case of knowledge engineerng, ubually a

reasonably uncomplicated matter. For the present research,yishgnsifich people is
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much less clear. Possibilities are people who are succestdble, experienced,

analytical (of self and others) and articulate.

Basing an expert system on one expert is rarely a good ideas uhle person is
regarded as the world’s best expert. A small number of exgersething like three
or four, are generally used. Any more becomes too expensive inaimdean lead to
diminishing returns. Validation of expert knowledge comes from comgpaand

contrasting the expertise captured across the various experts.

4.1.2 Assess Available Resources

Using the research aims, the research constraints and overghl densiderations this

task produced time/complexity criteria and available participants.

4.1.2.1 Time/Complexity Criteria

Based on the time available for the empirical studies, itdeagled that 6-9 months
of elapsed time should be allocated to the pilot study, and 9-12 monties hoain
study. These periods would include time between each session toribe@rescd
analyse the knowledge acquired from previous sessions and prepare foexthe
session. Since the pilot study was to be exploratory in natus@sithought that the
time between sessions should be longer than in the main study,r@noethods for
analyses and preparation used in the main study would already beenlecto the
main study having a longer overall time and the need for less snahs preparation
time between sessions, it was decided that the main study shoul@lh@awethree
times the sessions as in the pilot study. Hence, it was dethdédiround 20-30
sessions should take place during the pilot study and about 70-80 sessidahsadteou
place during the main study. This would result in about 100 hours of eahfgta

which is consistent with a research study of this nature.

4.1.2.2 Available Participants

For the assessment of techniques to use both a between-parti@pentsithin-
participants design, each participant needed to be visited a numberesfover a
period of a number of months. Due to a lack of funds, it was requiregaheipants
should not be geographically distant from the place at which tharcbseas based so
that large travel expenses were not incurred. Hence, thesteasié least costly

population of participants to select from were those at the univexsivhich the
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research was based. Undergraduates were discounted as thexpkfiegence was
expected to be lower in number and more homogeneous than the averadeéesubelf.
postgraduates and staff were considered. However, it was thougbsithg a purely
university-based population was likely to result in a particular esphia the
knowledge acquired, hence a more representative pool of participastsalsm
required. Employees of a large industrial organisation were coedidas attractive
possibility since they were likely to be relatively represivdeof the population as a
whole, available over a lengthy period and could be contacted easdgdition, the
sessions could be arranged to take place in a private and confidestia¢r. It was,
therefore, decided that university-based post-graduates would paetioipdoe pilot

study and employees of an industrial organisation would participaie main study.

4.1.3 Select Participants
Using the population criteria and available participants, this tdsktified the

participants for the pilot study and the participants for the madyst

4.1.3.1 Participants for the Pilot Study

The university-based participants for the pilot study were seleasing a set of
criteria derived from knowledge engineering practice and the neeavddve the
participants in co-operative enquiry. Nine people were selected trsnfpllowing

four criteria:-
1. Likely to be available for a number of sessions over a 9 month period
2. Known to the researcher to be open, honest and verbally expressive

3. Thought by the researcher to be someone who would not react negttiviedy
interview sessions

4. Known to have some interest in psychological matters and haveasgnaas of the
problems of interviewing (e.g. biases of memory, experimeffests, etc.)

5. Thought by the researcher to be someone who could provide useful feedback
concerning the study in the spirit of co-operative inquiry

Of the nine people approached, eight agreed to participate in the stlidyere

female, post-graduate students in the general area of the sogmices (e.g.

psychology, health and law). The age of the participants ranged2ftoyears to 41

years, the average being 27.9 years. One participant was dnaitiechildren, one
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was divorced with children, and five had previously lived with a partres,being an

unmarried mother.

4.1.3.2 Participants for the Main Study

The pilot study used a group of psychologically literate peopleatgost-graduate
level and all females. This was a useful population for the giloysso as to produce

a ‘safe’ environment to help develop the initial methods used. Thus,eshaagld be
made as each participant was seen without worrying about introdugiegreental
confounds, and to gain some confidence that Personal Knowledge Techniques coul
be useful. For the main study, a much more representative sectitie general
population was required and a rigorous, experimental design should b8ased.on

the available resources and the need to investigate a broader pomflatoticipants,

the choice was made to involve employees of a large industrialisagjan.

The number of employees to involve was determined by two opposing factors
associated with the need to mix a quantitative-like and qualitbtizeeel for the
study. First, having enough people to ensure a good spread of demographics and
enough assessment data for quantitative analyses to be applied. $etdading so
many participants that there would be not enough time to assesselacigiue with
everyone and not enough time for a full analysis of the resulting dataa
compromise, the figure chosen was that 10 participants should be inviked.
spread in demographics for these participants aimed to satigfylltwing criteria:-

6 male and 4 female participants. This slight imbalance wa®wtsasce the pilot

study had involved all females, and also to reflect the gendergpabfémployees
at the company since most are male.

A range of ages from early twenties to late fifties.

A range of educational background, from those with few formal guatiidics to
those with graduate-level qualifications

A range of areas in which the employee worked, including those working
technology, manufacturing, design, training and human resources groups

A range of employee roles, including those with no supervision respdaresbil
those in technical jobs, those in people-facing jobs, and those in raiutiliepper
management

A range in the number of years the employee had worked for the company

Using contacts made when gaining acceptance from the company to itleive

employees, a short-list of names was supplied with data on the dahing listed
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above. A pseudo-random selection was made, ensuring the resulting pool of

participants fitted the demographic criteria described above.

Of the ten people approached, all ten agreed to participate ituthe As required,
six were male and four were female. All were white-co(laon-manual) workers,
since the participation of manual workers was felt to be probleahdtty the contacts
in the company. The job positions of the ten participants included twetasges, an
engineer, an engineering specialist, a project manager, ar sEi (Human
Resources) officer and a senior training manager. The acadealifications ranged
from those with no A-levels to those with university degrees. Tie & the
participants ranged from 26 years to 59 years, the average beingeass. Six of the
participants were married with children, one was widowed withdadml, one was
engaged, and two were single with no partner. The number of yeateyed at the

company ranged from 3 years to 30 years, the average being 13.7 years

4.1.4 Collate Techniques from Background Literature
Using the relevant background literature, this task produced a lisamdidate
techniques to be assessed.
In chapter 2, the following techniques were identified:-
A software conversation tool (such as an updated ELIZA) to be usea as

brainstorming tool and as a starting protocol for more structurbditeees

Diary techniques, such as making lists, describing other peoptagnabout the
self in the third person, unsent letters and imaginary dialogues.

Techniques to aid decision-making such the payoff matrix, balance cheets
and cons, a cost-benefit approach that includes quantified expectations.

Techniques that take a procedural approach to behavioural change, passibly s
mix of a flow chart and decision tree.

Techniques that aim to reveal and interpret key events in a pepsst,sand how
these impact on present-day thoughts, feelings and behaviours.

Techniques that can help elicit and reveal subconscious thoughts angsfeeli
Techniques that help people to be more creative, such as brainstoasengf

imagery, use of analogies, restructuring information, transpodéas, syntectics,
and redefining the problem.

Techniques using structured knowledge models to help people learn and be more
creative, such as concept maps and mind maps.

In chapter 3, the following techniques were identified:-
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Interviews, especially the semi-structured interview, and cquesires.

Event-based techniques such as (1) observation techniques and analysis using
event categories or sequence analysis, (2) think aloud problem-satdmgacess
mapping, and (3) autobiographical and life story research, such asiting and
re-writing of an autobiography.

Sorting and rating tasks, such as card sorting, Q sorting, questgsnniging
rating scales and the repertory grid technique.

Techniques involving the construction and modification of knowledge models and
structures, such as the use of various forms of ladders (e.gptorese decision
tree) concept maps, state transition networks and process maps.

Contrived techniques, such as constrained problem-solving, twenty questtns
triadic elicitation.

Combining and classifying the techniques from chapter 2 and 3 at ar-legbke
resulted in the following five categories being identified.

Question-based techniques: These involve one person providing responses to a se
of questions. They include interviews, personality tests and tvgerstions
techniques.

Attribute-based techniques: These involve the elicitation and captureof
attributes and/or values of various concepts. They include sortingdeeknie.g.
card sorting and Q sorting), repertory grid and triadic eliotaiechniques.

Network-based techniques: These involve the creation and modification of
network diagrams, such as ladders, concept maps, process maps)apsand
state transition networks.

Matrix-based techniques: These involve the creation and filling-ia ofatrix.
They include the use of a payoff matrix, a balance sheet of pdosams, a focus
grid and frames.

Other techniques: These involve a variety of minor techniques, whibidénc
various diary techniques and creativity techniques.

4.1.5 Identify Criteria for Technique Selection

This task made use of the overall research aims discussed ierchafite relevant
background literature covered in chapters 2 and 3 and the overall design
considerations described above. This resulted in the creation ob#ieetion criteria:

range criteria, ontology-generation criteria and time/complexiteria.

4.1.5.1 Range criteria

Range criteria relate to the range of techniques to be ads@dwsee criteria were

established. First, a good spread of techniques is required to provajgpeopriate

assessment of the applicability and efficacy of potential knowlesid@iques for the

Personal Knowledge Methodology. Hence, representation from each ahdjoe
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classes of techniques was required. Techniques based on structuesemnigions,
such as a ladder, network and matrix, have featured strongly whewirgyithe
background material in the previous two chapters. Hence, a reaspnajbetion of
the techniques assessed should be based on structured representaticexoitie
criterion established was that the techniques selected should cosekey areas of
personal knowledge. Hence, there should be at least one technique uoe capt
knowledge of the following: basic concepts (e.g. people and placg)ides,
behaviours, emotions, goals, events and attributes (e.g. taitdructs and attributes
of events). The third criterion was that some computer-assesthdigues be selected.
There were two reasons for this: (i) so computer-assisted tem®icould be
compared to purely verbal and paper-based techniques, and (ii) asahassgessment

of the computer-assisted aspect of the Personal Knowledge Methodology.

4.1.5.2 Ontology-Generation Criteria

Ontology-generation criteria relate to the research aim of girayian ontology of
personal knowledge to provide an overall guiding framework for the usersorial
Knowledge Techniques. The essence of an ontology is that it shoultbbepkete and
formalised representation of the knowledge in a domain. Many differgotogies
can be constructed for a particular domain depending on the particular uses that
the ontology is to be put. Thus, in constructing an ontology, the key dsitlee way

the domain is to be conceptualised from a pragmatic perspective.

As discussed in the previous two chapters, there are two opposingnwalyeh this

could be achieved. One can be classed as top-down, the other as botidra-tqp-

down approach means starting with a provisional idea of the contenttactdre of

the ontology, then testing and amending this using data from the esthgitudies.

The bottom-up approach means starting with a blank sheet of paper andatomgst

the ontology from the raw data provided in the studies. There arectligairallels
between the top-down and bottom-up methods and the quantitative and qualitative

methods used in psychology. Advantages and disadvantages are alsonary s

The major advantage of the top-down approach is that what is beiad iegtlain at
the outset and revisions are clearly based in the empirical idateever, there are
serious disadvantages with this approach. First, there is the rproblgenerating an

initial ontology given the vast amount of literature, including diffiéngerspectives
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and differing terminology. Second, the initial ontology may be inapmtgpend thus
revision of it may require a large effort. Third, the ontologghhiso dominate the

collection and analyses of empirical data that serious bias@starduced.

The major advantage of the bottom-up approach is that it is not coloumaty lpre-
existing ontology. The disadvantages, however, are the possible tsabjec
interpretation of the data to arrive at the ontology and the distahaircan result in

over-emphasis on the population being assessed.

Given the disadvantages listed above, neither a pure top-down nor pure bpttom-
approach would be applicable for the present purposes. Indeed, neither would be
practical. A purely top-down approach would seriously hamper the ass@ssf each
technique and oppose the aim of providing an element of co-operative emuiry.
purely bottom-up approach is impossible since each candidate technapdydias a

set of underlying ontological elements.

It is clear from this, that a partly top-down and partly bottomagr@ach is required

to generate the ontology. An initial skeletal ontology will be pravidg the
techniques chosen. For instance, the questions in an interview have tcedas
topic areas, thus steering the participant to answer from &uypart ontological
perspective. Network-based techniques are even more loaded with omiologic
primitives, given any network diagram must have certain clasfsesdes and links
with which to operate. Hence, care should be taken when deciding oméagtee and

the way it is employed to ensure it does not force the participarge too much of a

predefined ontology.

4.1.5.3 Time/Complexity Criteria
The time/complexity criteria are related to the time reaglio operate and assess each
technique and the complexity involved in learning and using the technique.f&or
assessment of the selected technigues an essential requirethanthey are roughly
equivalent in the amount of time needed in preparation for a sessiarg dwession
and after a session for analysis. For instance, it would be uwafatompare a
technique that only took 15 minutes with the participant to one that took 2. hours
Obviously such factors as the amount of time needed to acquire knovdaedge
possible effects of drifting attention and boredom impinge on diffeseinckength of
time. In a similar vein, the complexity of the selected tegies should be roughly
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equivalent. A technique that is easy to understand and use cannotdsedsseequal
terms with one that is very difficult to understand and use. NotisnBlative time a
key criterion, but so is absolute time. A very short sessionl Sayinutes, would give
very little time to explore the use of a technique. On the othed, e very long
session, say 3 hours, may result in the participant losing atieA@ditionally, a long
session, if deemed unproductive by the participant, may lead toliagf¢ieat the
session has been a waste of their time, thus losing motivatioakéo gart in
subsequent sessions. Hence, the decision was made to select tactirdtjgeuld be

operated in a session of about 1-hour in length.

4.1.6 Select Initial Set of Techniques to Assess

Using the list of candidate techniques, overall design consideratenmge criteria,
time/complexity criteria and ontology-generation criteria, thik produced an initial
set of techniques to assess in the pilot study. Based on the resonsteints and
range criteria, it was decided that about 10 techniques would repeegeod spread

across the high-level categories listed above.

Four criteria for selection described previously are:

1. Capability at acquiring knowledge: the technique should be used to acquire

knowledge preferably structured knowledge, or have a potential to do this.

2. Capability at providing self-help: the technique should be used tdafici

self-help, or to have a potential to do this.

3. Suitability for a 1-hour session: the technique should be able to lge ful

explained and implemented with a participant in a session lastitessiohan

45 minutes and no more than 75 minutes.

4. There should be at least one technique that can acquire knowledgthdérom
main types of personal knowledge: concepts, attitudes, behaviourspmesnoti

goals, events and attributes.

Table 4 shows the techniques considered for selection with ratidgsomments for

each using the four criteria listed above.
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Class of . Capability | Capability | Suitability | Type of knowledge
Techniques Technique at acquiring| at providing | for a 1-.hour addressed
knowledge | self-help session
Question- Semi-structured interview High Medium Good All type
based Personality tests Medium High Medium Traits
Twenty questions High Low Medium Attributes
Card sorting High Low Good Attributes/Classes
Attribute- Q sorting High Low Poor Attributes/Classe
based Repertory grid High High Medium Attributes/Classes
Triadic elicitation High Medium Poor Attributes
Laddering High Low Good Classes
Process mapping High Medium Good All types
Network- Event mapping High Medium Good Events/Actions
based State transition network High Low Good States
Decision trees High Medium Medium Decisions
Matrix- Payoff matrix Medium Medium Good Decisions
based Decisional balance sheet Medium Medium Good Deassio
Others Diary techniques High Medium Medium Events/Feeling
Creativity techniques Low Medium Poor Decisions

Any potential personal

Table 4: Comparison of candidate techniques usindné four selection criteria

knowledge technigue must be effective at amguiri

knowledge. Hence, any technique that is not rated ‘high’ on the capabikcquire

knowledge is eliminated. Thupersonality tests payoff matrix, decisional balance

sheet andcreativity techniques are eliminated. Any potential personal knowledge

technique must also be effective at providing self-help. Howeves,igha difficult

aspect to assess for techniques that have not been used diredhys fpurpose.

Hence, those techniques scoring ‘low’ for this capability will hetimmediately

eliminated. That saidQ sorting not only scores ‘low’ for the capability for self-help

but also scores ‘poor’ for its suitability for a 1-hour session, heneéminated.

A further means of selection are the three range criterierided in section 4.1.5.1

concerning the type of knowledge that the technique can acquire wFiegttechnique

should be selected to capture attributes? Cleaghertory grids are an important

technique in this area and have a track record of both capturing knovwdedge

providing help.Card sorting, on the other hand, is good for capturing detailed

information on classes and attributes, but has no record of helping pEoplkind of

detailed information that card sorting can elicit has not beenisemmy of the help

techniques described in chapter 2, hence it was decided to elimiaatesiorting, but

93

(7]

n



include repertory grids. A similar argument can be made when comgphae two
guestion-based techniquesseimi-structured interview andtwenty questions Once
again, interviews appear in both chapter 2 and 3, but twenty questiongities a
track record nor a potential for providing self-help. Hence, the fwgoestions

technique was eliminated, and the semi-structured interview included.

Triadic elicitation is a very useful technique for eliciting attributes and cansacce
tacit knowledge. However, it was not deemed sensible to have a t+holar session
of triadic elicitation as it is generally very mentally demding and could become very
monotonous for the participant. It was decided that rather than efemihis
technique, it should be used in conjunction with the repertory grid techmibia it

often is in practice.

As discussed in the section on range criteria (section 4.1.5.1¢ sheuld be a
reasonable proportion of techniques based on structured representation3.abfem
4, it is clear thatoncept mapping process mappinganddecision treesscore well,
hence should be selectdciddering is not thought to have such a good capability at
providing self-help as no technique in chapter 2 has the look or feetidériag.
However, it is a standard technique for knowledge engineering, hewes decided

to select laddering but to do so only in a limited way (i.e. to spéodt 10 minutes
on it at the start of another session). The ustané transition networkshas no track
record of providing help. However, it is the only technique that mighttlly capture
knowledge of behavioural and emotional states. Since the need to dddretsdge

of behaviour and emotions was part of the range criteria, it wadedkto include the
state transition network technique. Other types of knowledge not ispbygif
addressed by the techniques included so far, are attitudes andtgoatsdecided that
special forms ooncept mappingcould be used to address these types of knowledge,
i.e. a semantic network of attitudes and of life goals, respeéct Hence, it was

decided to include these two types of concept mapping technique.

The inclusion of aliary technique was considered important. However, the operation
of a diary technique as part of a 1-hour session with the participasitthought
problematical as the creation of diary entries is generafipamtaneous, less time-
intensive and privately performed activity. The use of a diaretead entries and

review them in the light of an intervening time period was thouglatsaibility. It was
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decided that the transcript of the semi-structured interview couttbbsidered as a
snap-shot of a person’s thoughts and feelings at one time period. \Wwathig could
be shown to the person at a much later date (at least 9 monthsdaggin their
feedback on what they had said. This need not be part of a sessithengisearcher
but could take place in the participant’s spare time. Henceastdecided to include

this interview review as a representative of a diary technique.
In summary, the techniques selected for assessment in theydpigere as follows.
Semi-structured interview: Selected because it is representative of a questioning

technique and can acquire a broad range of knowledge.

Laddering: Selected because it is a standard knowledge engineering technique,
but only to be assessed in a limited way because of a presumedpability to
facilitate self-help

Repertory Grid: Selected because of its widespread use for acquiring knowledge
and helping people, and representative of an attribute-based and e@ltriiqte.
Will incorporate triadic elicitation.

Process Mapping Selected because it is a structured technique that caraelicit
capture event-based knowledge.

Decision Tree Selected because it is a structured technique that canaglitit
capture knowledge of decisions.

Concept Map of Life Goals Selected because it is a structured technique that can
elicit and capture knowledge of goals, aspirations and motivations.

Concept Map of Attitudes. Selected because it is a structured technique that can
elicit and capture knowledge of attitudes.

State Transition Network: Selected because it is a structured technique that can
elicit and capture behavioural and emotional knowledge.

Interview Review. Selected because it is representative of a diary-based
technique.
4.1.7 Define Initial Method for each Technique

Using the initial set of techniques just described together wldvaint background
literature, time/complexity criteria and ontology-generatiateda, this task produced
initial methods for each technique for use in the pilot study. A bkebunt of each
method used in the pilot study is given in Appendix C. Detailed accofiriteose

techniques used in the main study are given in the appropriate pladegpiers 5-7.

4.1.8 Perform Pilot Assessment

Using the initial set of techniques to assess, the initidhodstfor each technique, the
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pilot participants and initial methods of assessment, this task m@duaumber of

general findings from the pilot study, and assessment data frgoildahstudy.

A brief description of these findings is outlined below, to indicatéckvtechniques
where selected and which were rejected for use in the main Switidescriptions of

the findings, where relevant, are included in the appropriatecladgters.

4.1.8.1 Interview - Findings from the Pilot Study

The semi-structured interview technique was very well receivegdicipants.
Words such as ‘interesting’, ‘thought-provoking’ and ‘enlightening’ appkare a
number of feedback questionnaires. Almost all the questions were founitiate

interesting responses and discussions, particularly those concermgntspand
significant others. Some questions, however, were found to beeachitifusing and
ambiguous by some people, especially the question describing oneseibther
person would. Such questions were re-worded as the pilot study progessstire
more clarity. More results can be found in chapter 5. Once tibedcthe interview
transcript proved extremely useful in preparing for subsequent sessimgs other

techniques.

4.1.8.2 Laddering - Findings from the Pilot Study

Showing concept ladders to participants did not prove very useful orirexegbme

corrections were made to basic facts such as the names of pedglaces. However,
the use of the technique to prompt for new knowledge by structuring dateg@s

not deemed a success. Perhaps this was due to the lack of timherspiee technique
(only about 10 minutes), or was due to not enough focus on the less tatagaries

such as attitudes and expectations. Although the concept ladder wasmbto be

very successful, use of the attribute ladder and event laddefouwaick useful as part

of the repertory grid and event diagram techniques, respectisadgsaribed below.

4.1.8.3 Repertory Grid - Findings from the Pilot Study

Participants reacted positively to the repertory grid sessioith, words such as
‘interesting’, ‘enjoyable’ and ‘enlightening’ appearing on the feellsaestionnaires.
However, it was also noted by some that the sessions were [ougeand ‘a bit
repetitive’. The grids that worked best were those on self, pemgleevents. With

these grids, participants saw similarities between elensrdssimilarities between
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constructs. The grids on relationship and decisions did not work sanwtieisiway. In
particular, a grid involving both events and decisions proved confusing awkiffe

constructs were used for each.

4.1.8.4 Event Diagrams - Findings from the Pilot Study

The event diagram technique proved very useful in capturing aspectg @efés in
the participant’s life. The representation used, adopted from a sgravepping
approach, was found to work very well and created clear diagrdmssdiigrammatic
format proved particularly good at prompting the participant to expghl@eway in
which events had changed their mood, abilities, attitudes or tiatisin and how

these had then enabled other events to occur.

4.1.8.5 Decision Tree - Findings from the Pilot Study

The decision tree technique was found to work well at exploring and icepthe
elements that make up a key life decision. However, it was fautatké only about 20
minutes to perform fully, hence for later sessions it was cordbinth the concept

map of life goals described next.

4.1.8.6 Concept Map of Life Goals - Findings from the Pilot Study

Initially a concept map of life goals was constructed fromtslrand although it was
found rather a struggle to elicit nodes from the participant, @wultr was
comprehensive and thought useful by the participant. In later segsiisntgchnique
was combined with the decision tree. In this way, the decisierwtas used to capture
elements around one key decision. The elements were then discsigedtiear more
general properties, which led to identification of a number of nodésptheided a
good starting point for the concept map of life goals. This combirdthicgpue was

judged a success and resulted in two clear, readable and usgfahtsa

4.1.8.7 Concept Map of Attitudes - Findings from the Pilot Study

The concept map of attitudes was found to be quite hard for the partjcgsathe
diagram soon became quite complex and difficult to read. Many @irt¢ibe questions
concerning second order attitudes (e.g. what is your attitude aboutfealings

towards your job) were not found to prompt the participant to reveal agytry

interesting. In addition, the final diagram was very tangled affid¢udi to interpret.

Altogether, the technique was not deemed a success.
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4.1.8.8 State Transition Network - Findings from the Pilot Study

Producing a state transition diagram was found to be very smooth eonoeher of
states had first been established. Prompt questions on what maustitipant go
from one state to another were found to capture and reveal useftitsndige result
was a clear, readable diagram. The technique was deemed pgpraigiugh to

include in the main study.

4.1.8.9 Interview Review - Findings from the Pilot Study

A number of participants were shown a transcript of the intenhettad taken place
about 9-12 months earlier. Feedback indicated that participants eveireded of how

they had felt and how much things had changed in their life. A numlyerstrack by

how honest and open they had been during the initial interview, and somehabtied
was interesting to see what had seemed important a number of pavicsisly. The

technique was found to be very promising.

4.1.8.10 Summary of Pilot Assessment of Techniques
In summary, the results of the pilot assessments indicatedthtdatollowing 8
techniques showed promise as Personal Knowledge Techniques and should be

assessed in the main study.
Semi-structured interview, requiring some refinement of questions

Repertory grid using aspects of the self and other people asnédefteebe called
the ‘people grid’)

Repertory grid using events and time periods in the person’s ldeaents (to be

called the évents/periods grid)

Event diagrams based upon a process mapping format from the PCPAGKI Cont

Editor tool (to be called thevent diagram techniqué)

Use of a state transition network to elicit behaviours, moods andoms@to be

called the state diagram techniqué

A combined technique of a decision tree followed by a concept maje @foals

(to be called thedspirations techniqué)

Interview review using the transcript of the semi-structured interview
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4.1.8.11 Assessment Methods - Findings from the Pilot Study

The open-ended questionnaires proved very useful in gaining feedback from the
participants concerning each of the sessions. In total, 17 questicnwane received

from participants. Unfortunately, many questionnaires were nonextusr were lost

in the intervening time. This indicated that more rigour should be cadowhen

gaining feedback from each participant using the questionnaire.

When asked for 2 or 3 adjectives describing general impressions ségkien, most
participants entered 3 adjectives per questionnaire. From the questésmaeeived, a
total of 16 different adjectives were used to describe the releemsion. Table 5
shows those adjectives appearing more than once, together with thernoimbe
occurrences that appeared on the questionnaires. As shown in thethabiheost
popular impressions of the sessions as a whole were that theyinteresting” and
“thought-provoking”. Other common descriptors used were *“enlightening” and
“insightful”. However, on the down side, some patrticipants noted tisassion was
“difficult”, “demanding” or “tiring”. The most popular adjectivesin{eresting,
thought-provoking, enlightening and difficult/demanding) were later usethen

questions for the rating scales used in the main study.

Adjective Number of
responses
Interesting 7
Thought-provoking 5
Enlightening 3
Difficult/Demanding/Tiring 3
Challenging 2
Insightful 2
Personal 2
Fun/Enjoyable

Table 5. Adjectives used by the patrticipants to desibe the sessions in the pilot study

4.2 Design for the Main study

The pilot study was somewhat exploratory in nature and did not empfayna
structure nor any rigorous practices to assess the techniques ednpRather, it
focused on developing and evolving the techniques with the involvement and help of
the participants. For a rigorous research design, it was redhisédhe techniques

being assessed are compared to a standard technique acting asla contr
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4.2.1 Choice of Control Technique

The most obvious choice for a control technique is a personality typmiodisince
these both map an aspect of a person's self-knowledge and can proviaetiofor
that aims to increase self-awareness. The criteria ussgldct the control technique
were as follows. Is the technique widely used? Has the techniqredidle validity
and reliability? Has the technique been shown to aid self-awafer@ss the
technique be applied within a 1-hour time slot? Are any exorbitard cosilved, for

example in training or copyright?

Four personality techniques were considered contenders based on thegreadaise
and credibility of validity and reliability: Myers-Briggs Typedicator (Quenk, 2000),
OPQ (Matthewst al, 1990), 16PF (Cattell, 1981) and Keirsey Temperament Sorter
(Keirsey & Bates, 1984). OPQ and 16PF can be eliminated singeatberimarily
personality scales used to provide a dependent variable in psychokigatiak, and

are rarely used in self-awareness settings. The Myegg8iType Indicator and the

Keirsey Temperament Sorter are widely used to increasawaleness.

The Myers-Briggs Type Indicator (MBTI) is the most widelyedstechnique for
personal development purposes in organisational contexts. The MBTI is a
questionnaire-based method that categorises a person into one of 1Baypeson
their scores on 4 dimensions. The theoretical basis comes fromadungi
psychoanalysis. The 4 dimensions are extroversion-introversion, féeiirking,
judging-perception and intuition-sensing. Typical uses of the MBTIfarecareer
counselling, team building and for general self-awareness. Howthene are a
number of drawbacks to the use of MBTI. First, the publishers cotgnate and only
those attending a training course are allowed to administer MBRbut breaking
copyright laws (the cost of this course is currently over £1000, asdoutside the
budget of this research). Second, MBTI workshops typically take 3 texaiading
time to complete the questionnaire. During the workshop the theory béleindBT]I

is fully explained, and participants self-report their type befasults of their
guestionnaire are given to them. Any discrepancies of their eygfted type and
guestionnaire type are then explored, as are the ways in whigersen can change

from category to category depending on what role they are in.

The Keirsey Temperament Sorter is very similar to the MBMH was developed by
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two experts in the use of MBTI (Keirsey & Bates, 1984). Orstiréace, it is virtually
identical to MBTI, categorising people into 16 types based on Jurigganyt Indeed,
the 4 dimensions used to produce the 16 types are almost identicaM&TheThe
Keirsey Temperament Sorter can be considered a cut-down versitve OGABTI,
aimed more at self-help rather than a stricter measure srp#ity type. However, it
has been shown to correlate significantly with the MBTI suchthligasame underlying
constructs are being measured (Tucker & Gillespie, 1993). A rady@ntage is that it
is freely available, being accessible over the internet. li@set reasons, the Keirsey

Temperament Sorter was selected as the control technique.

4.2.2 Overall Method for the Main Study

4.2.2.1 Session Plan

A plan for the sessions was developed so that all ten participantd Wwe seen on
eight occasions. The first session for all participants wasdhg-structured interview
technique. Excluding the interview review technique, the remainideshniques

were randomly assigned so that each participant assessed thelffénent sequence.
At the end of the first session, and the subsequent six sessionmgrticgpant was
given a questionnaire to complete (the ‘post-session questionnasedhaoavn in

Appendix D. This questionnaire captured the participant’s opinions ofetsos.

Participants were given the option to complete the questionnalie #ite or to take

it away and complete it at their leisure then post it on.

Following the seventh session with each participant, the intenggigw technique
was assessed. For this, each participant was sent a copy warikeript from the
semi-structured interview along with an instruction sheet on how torperthe

interview review. This instruction sheet is shown in Appendix E.

The final session with each participant (the ‘feedback sessiomipised a review of
all the techniques and of the study as a whole. This session usadeth#a and

materials shown in Appendix F.

All the sessions were tape-recorded. The first session (thiesseictured interview)
and the final session (the feedback session) were transcribel Trhibther sessions

were selectively transcribed dependent on the analysis required.
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4.2.2.2 Tasks Performed for Each Participant

The tasks performed by the researcher for each participantimainestudy are shown

in Figure 10 (overleaf). This figure is in the form of a taslgdien showing tasks as
oval shapes, the information used and produced for/during sessions as shaded box

and the tools used as clear boxes. A brief summary of this prodetioves.

As shown in the diagram, the semi-structured interview was fetlowy the
transcription and analysis of the tape-recording. The analysis thee@CPACK
Protocol Editor tool (see Appendix B) to identify the concepts bates, values and
events. Using this information, the PCPACK Laddering tool was tsgaoduce a

concept ladder, an attribute ladder and event ladder.

The concept ladder was not used in any session, but proved useful in ¢osthec
ontology and preparing for the repertory grid sessions. The attrédmderl was used
during the people grid session. The event ladder was used during theliegeain
session. The event diagram session also used provisional event diageated in
and the PCPACK Control Editor tool. These were produced before thiersesing

information taken from the interview transcript.

Each of the sessions produced a post-session questionnaire and variamdd@gr
grids. This information was collated and sorted in preparation forfabdback

session.
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Figure 10: Task diagram showing the tasks performedor each participant in the main study
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4.2.2.3 Analysis
Following the feedback session with each participant, a number of tailes are

conducted to analyse the ontological and assessment informationexbllect

Use interview transcripts to segment interviews via questionssegparate Word
files for each question, then analyse the responses for genemasth@sing
PCPACK Protocol Editor and Laddering tools)

Perform analyses on the post-session questionnaires

Analyse knowledge models and session transcripts to produce a gerelagy
(using PCPACK Protocol Editor and Laddering tools)

4.3 Summary of the Research Design

Using the ideas presented in chapter 1, combined with the informatiod in the
background material, and the work described in this chapter, the lgesszarch

methodology can be summarised as follows.

The central aim is to develop a set of knowledge acquisition and mngdtbls,
simultaneously, on a fixed group of individuals, using a user-centpéd) slesign
approach. Evaluation will primarily use specially designed questi@mén assess
participants’ attitudes to the techniques and the tools being develdpisdovirall
approach is believed to be unique, since the development of knowledge mequisit
techniques/tools is usually achieved in a piecemeal fashion (one at twtime), on a
varying group of experts, using relatively non-rigorous design and é&ealua
techniques. The research methodology will use co-operative enquiryeangh¢ople

as experts at being lay psychologists.

A combined top-down and bottom-up approach will be adopted. The top-down
approach will draw upon relevant ideas and findings from a wide rarggckfround
material, especially techniques, tools and models from knowleddgeeenigg. The
bottom-up approach will be based on empirical data from a group oftcabes. This

will follow a basic knowledge acquisition method, starting with issimuctured
interviews and moving on to more contrived techniques using some prototype
computer-assisted techniques. The aim, then, will be to develop sess$ dlse best set

of techniques for use in the Personal Knowledge Methodology.
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5 INTERVIEW -BASED TECHNIQUES

| hate quotations. Tell me what you know.
(Ralph Waldo Emerson)

This chapter covers the empirical work undertaken on two techniques dasad
interview. The chapter is divided into two sections. The firdi@ecovers the use of
a semi-structured interview technique to explore various aspetie gfarticipant’s
personal knowledge, such as life events, traits, expectationsreddqualities and
opinions. The second section covers the use of an interview reviewqueehhiat
provides the participant with an opportunity to read the transcript ofséinei-
structured interview (as described in the first part of the chabia took place many
months previously. Each of these sections includes the method used nistatrtie

techniques, the results obtained, a summary and discussion.

5.1 Semi- Structured Interview

5.1.1 Introduction

The interview technique, especially the semi-structured intervisvan essential
technique for many knowledge acquisition methodologies. A semi-strdcture
interview combines a highly structured agenda with the flexikititask subsequent
guestions. The questions for a semi-structured interview areyidealstructed some
time before the interview and are sent to the expert so he/shstara to prepare
responses. For an interview lasting 1 hour, around 10-15 questions wouldlytyyeca
asked. This allows time in between the prepared questions for theeduyan¢ngineer
to ask supplementary questions to clarify points and ask for mord déteie
necessary. An important aspect of the technique is that the é@vteisvitape-recorded
and later transcribed providing a protocol for detailed analysiswalyean interview
is used as part of a knowledge acquisition project was covered prgviowsgction
3.1.4. The results obtained for the semi-structured interview techdigirg the pilot

study can be found in section 4.1.8.1.

5.1.1.1 Interview Design
In designing the questions for the interview, an exploration of two i@pbissues
was required, that of self-understanding and self-change. Hengeatheim was to

gain a good feel for how people view and talk about self-understanding énd se
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change. This would provide the basis for later sessions that wouidareecontrived

knowledge acquisition methods, such as repertory grid and concept mapping.

Two issues were key to the design of the interview:
1. The general research issues of self-understanding and seléchang

2. The aim of developing various ways of representing people’s knowledlte,

which to both analyse the interviews and use in subsequent techniques.

To account for the first issue, it was decided to use the imtetaielicit participant’s
views on self-understanding and self-change, i.e. how each comes ualbatt,
limitations there are on each of them, and how they interactcdauat for the second
issue, it was decided that the interview should elicit both eveetdlzasd belief-based
knowledge. That is, to ask questions about events, opinions, attitude§oetthe
repertory grid approach to be used, it was decided that a number tbrgistiould
focus on eliciting the traits that the participants use to desemd compare people

(self and others).

The Biographical Inventory (De Waele & Harré, 1979) also influeribeddesign of
the interview. This large-scale questionnaire details thesdbad are associated with

a person’s life and contains the following parts:

l. Microsociological framework

1. Time Perspective
2. Social ecology
3. Socioeconomic living conditions
Il. Social psychological life-patterns
1. Family and groups
2. Cultural patterns of values, norms, expectations, and roles
3. The institutional situation
M. Individual characteristics: self and personality
1. Self-description and interpretations
2. Interests, occupational and leisure-time activities
3. Goals, aspirations, and conflicts

It was decided that the three high-level categories of the &bgral Inventory would
provide a good structure for the semi-structured interview. Helhee,interview
should cover the same three main areas, i.e. life eventsficgighiothers, and self-

knowledge.

Another influence on the interview design, was Self-Discrepanayryth@liggins,

1987). This focuses on the differences between one’s own views, ancewe ofi

106



significant others, on three domains of the self: ‘actual sagal self’, and ‘ought
self’. This perspective suggested that questions should be askait th@se qualities
that the participant, and the participant’s significant others, dviiket the participant

to have. A number of questions were included to cover this.

Since the effects, both positive and negative, of increased selfstartting are a key
issue in this research, it was also decided to ask particifrent®pinions on the ways

in which more self-knowledge might affect them.

Based on these influences and considerations, it was decided tarsttbetinterview

in the following way:

1. Life Events: Ask the participant to describe the major everntseaflife, and then

describe in detail how specific events had changed them.

2. Significant Others and Personal Qualiti@sk the participant about the similarities
between themselves and their parents, which people they admire arfibwtthey
might change to have the admired qualities, the expectationgéneits and close
friends have of them, the expectations they have of themselves, arldyothink

people try to change each other.

3. Self-KnowledgeAsk the participant to describe themselves from another person’s
perspective, the limits of self-knowledge, what they have discdvatsout
themselves and how, and the ways in which knowing more about themséajids m

affect them.

In addition, the interview included a number of questions prior to thdseseT
included asking the participant their attitude towards the study, lieywiere feeling,

how much they had thought about the questions, whether they wanted any questions
removing or re-wording, and whether they had any questions of the imteevie
Although this preamble gathered useful information, it was prignanhed at easing

the participant into the interview and making them feel comfortafderelaxed. This

is an important first step in a semi-structured interview {§nfi995). The set of

questions used in the interview is shown in Appendix G.

5.1.2 Method

5.1.2.1 Procedure

In recruiting participants, each was given a brief, verbal espilen of the research,
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and asked if they would be interested in taking part. If interastshiown, the person
was sent written information about the interview session, includirtguat®ns, a
consent form, a list of the questions to be asked and contact numberd ahgul

adverse effects occur. This material is shown in Appendix G.

After a week or two, the possible participants were asked yfwuaild like to take
part in the study. Of those that did, a time and place for theviewewas agreed. All
interviews took place privately in a place chosen by the particigamumber of
different locations were used, e.g. a small office, a mgetom and the participant’s

home. At all times an informal atmosphere was maintained.

Before the interview the following points were stressed to théiceant: the
interview is strictly anonymous, and no one other than the researatkel know who
took part; the participant should try to be as open and honest as pdksit@egre no
right or wrong answers to the questions; the participant should indiogtquestion
they are not happy about answering, and it would be passed over; tloggairti
should feel fre¢o discontinue his/her participation in the study or halt the interview at

any stage.

The semi-structured interview, shown in Appendix G, was used. Suppbkye
guestions were added to clarify and expand on the points raised.eAt pnompts and
suggestions were made by the researcher. All interviews tapesl using a Sony
recording walkman. For each interview, a single 90-minute audi@tbadape was
used. This was used to impose a time limit on the interview; hératkquestions had
not been covered during the 90 minutes, the interview was halted, aedjthestions

remained unasked.

At the end of the session, each participant was given the evalupt@stionnaire
shown in Appendix D. They were given the option of completing the questiennai
immediately (at the end of the interview session) or taking@yao fill-in over the
next day or so. Participants were thanked for taking part andfaekpgknation was

made of what would happen next. Participants were not paid for taking pa

5.1.2.2 Content Analysis
All the interviews were tape-recorded and transcribed in fulls Trviolved a straight
transcription of all utterances, with added symbols to capturea-kxguistic

information, i.e. long pauses, hesitation, interruptions, stressgdswchanges of
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subject matter, and emotion (e.g. laughter).

After all the interviews had been transcribed, analysis took .placéne with a
Grounded Theory approach (Charmaz, 1995), no specific categories of krnewledg
were decided beforehand. Each question was analysed separagt)ythEirelevant
sections from the separate transcripts were combined to produce désgomaining

all the responses to a particular question. These included segrh@atsscripts from
participants in both the pilot study and the main study, such that in caess,
responses from 18 participants were included. Second, taking eachomuesti
separately, the relevant document was entered into the PCPAZ#CHrEditor tool.
Using the highlighter pen function, all concepts of interest weatked. Care was
taken to try to avoid identifying any categories of answers, buttguslentify any
relevant ideas and comments. Third, the PCPACK Laddering toousexsto group
and classify concepts based on similarity. Nodes were addecedte alasses. For
instance, all methods of change were grouped together under a new atlede c
“methods of change”. The result was a taxonomic hierarchy of respansl types of
responses. This analysis and laddering process was repeatedhf@ueation of the

interview.

5.1.3 Results

This section is split into five parts. First, there is anyamlof the knowledge content
captured during the session. Second, there is an analysis ofgbases given to the
open-ended questions on the feedback questionnaire. Third, there is ais ahdhes
scores given to the rating-scale questions on the feedback questioRoaith, there
is an analysis of the verbal responses given during the feedbadknsésat
specifically addressed the interview technique. Fifth, thera summary of each

participant’s opinion of this technique.

5.1.3.1 Content Analysis

A brief summary of the responses to the semi-structured inteigi@s follows. A
fuller analysis of the responses to each question is contained in Appéndinich
includes a number of quotes taken from the interview transcriptdusirate the
categories of responses. For brevity, the following summary doasahade all of the
questions asked.

Question: I'd like you give me a very brief description of your life so farst the
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major eventsResponsesThe three most common categories of responses described
events associated with (1) starting, ending or attending a plaeglusfation, (2)

starting, ending or moving job, and (3) births.

Question: I'd like you to choose one of these events, and describe how you think it
may have changed yoResponsesThe three most common categories of responses
described changes in (1) perspective, priorities and goals, i() #&mad (3) attitudes to

relationships.

Question: During the time you’ve been working for this company, what events have
shaped your careerResponses The three most common categories of responses
described events associated with (1) change in job, (2) courses affidajicads, and

(3) exposure to high-level management.

Question: How do you think you are similar or different to your parerR&8ponses
The three most common categories of responses described sisilanitl differences
associated with (1) simple trait descriptions, (2) perspectivife, and (3) emotion-

related aspects.

Question: What effects generally do you think a person’s parents have on them?
Responses The three most common categories of responses described effects
associated with (1) morals and values, (2) behaviours, and (3)destitand

perspective.

Question: What expectations do you think people have of you? (e.g. parents, partner,
close friends, boss, work colleagudg¢sponsesThe two most common categories of
responses relating to expectations from parents were assogititgd) success, and

(2) feeling proud. The two most common categories of responseingelat
expectations from partner and close friends were associatelyvitiorality, and (2)

being a source of knowledge and advice.

Question: What expectations do you have of yours&&sponses The three most
common categories of responses described expectations assodatél) siccess in

everything, (2) happiness, and (3) being honest, fair and nice.

Question: What qualities do you admire in peopl&esponses The three most
common categories of responses described qualities associated )withacity and

ability to cope, (2) kindness, compassion and helpfulness, and (3) sodal
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relationship skills.

Question: How do people try to change the people they knBeSponsesThe two
most common categories of responses described mechanisms adsouiatél)
verbal means (such as openly talking, shouting and cajoling), and (2)idaeh&

means (such as manoeuvring, being unpleasant, and leading by example).

Question: I'd like you to think of yourself as if you were another person lookomg fr
outside at yourself. What sort of person does this other person think yBu are
Responses The three most common categories of responses described qualities

associated with (1) helping and caring, (2) sociability, and §2raigeness.

Question: Do you think there are things that no one can really know about
themselvesResponsesMost people were in agreement that there was knowledge that
one can never really know about onesélfie three most common categories of
responses were associated with (1) knowledge of the future, (2) kiyendé the past,

and (3) how one is perceived by others.

Question: During your life, what have you discovered about yourself? How did this
happen?Responses The three most common categories of responses described
discoveries associated with (1) personality traits, (2) behaviand,(3) reactions.
When describing the mechanisms of change, the three most commgariestef

responses were (1) conversations, (2) specific events or expsriandg3) thinking.

5.1.3.2 Feedback questionnaire - Open-ended questions

Directly following the interview, each participant completectedback questionnaire
containing four questions on their reactions to the use of the semiusad interview
technique. An analysis of the responses from the 18 questionnairestifeopilot

study and main study) is as follows.

What were your general impressions of the interview  ? (2-3 adjectives please)

From the 18 questionnaires received, a total of 42 entries weretmaescribe the
general impressions of the interview session. The most popularssigme of the
session were “interesting” used by 7 participants and “thought-provokseyt by 6
participants. “Challenging” was used by 4 participants, and ‘“eelax
“enjoyable”/“fun” and “enlightening” were each used by 3 participa@s.the 42

entries, the majority gave a positive reaction to the sessiorgétive impressions
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were made, which were “difficult”, “demanding”, “tiring”, “lorig“frightening” and

“discomforting”.

What was good about the interview?

Analysis revealed 5 main categories of responses of what was ajumd the
interview. First, 7 participants felt the session was good bedguovoked thought,
such as “it made me think in some depth about myself and my kitk*iamade me
think about the broader influences on me”. Second, 4 participants fekksh®mn was
good because it wason-intrusive and non-judgmental such as “the interviewer
wasn't too intrusive, didn't interrupt” and “the ability to expresssoviews without
guestion or any future comeback”. Third, 4 participants felt theiosesgs good
because theguestions were available beforehandsuch as “it helped to have the
guestions in advance”. Fourth, 3 participants felt the session wasgoadse it was
a learning experience such as “l saw a pattern | hadn't seen before” and “I found it
very useful and interesting to reflect on issues such as how mnytpdrave a affected
my life, what qualities are important to me, etc.”. Fiflhparticipants felt the session

was good because it wedaxed, such as “I felt relaxed throughout”.

What was poor about the interview?

Of the 18 questionnaires received, 10 participants made comments owashpbor
about the interview. Analysis revealed 3 main categories of respomsrst, 5
participants felt the session was poor because the quelstitesl clarity, such as “it
was difficult to know exactly what you were asking” and “diffigulh understanding

the reason for some areas of discussion”. Second, 2 participdrtsefsession was
poor because the questions wegetitive, such as “some questions seemed to repeat
themselves”. Third, 2 participants felt the session was poor kedhugsbeing

taped, such as “the fact it was being taped was a bit off-putting”.

Please describe anything in the interview that made you think about things you

hadn’t (consciously) thought before, or helped give you a greater

understanding of yourself?

Of the 18 participants, 15 provided responses to this question. Analysaded three

main categories of responses. First, 6 participants felt ¢ssiom provided an

opportunity formore in-depth thought on issues, such as “I had thought about most

of the things before but not in so much depth perhaps” and “in the pasvadaely
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thought about them”. Second, 6 participants descriptific new thoughts(see
below). Third, 3 participants felt the session provided an opportunigyticulate
one’s thoughts such as “just talking openly to someone you haven't met before helps
the understanding” and “it wasn’t so much that they hadn't occurred tmone that |

hadn't had to articulate the thoughts before”

Further analysis identified 4 main categories of interview ocuestithat were
particularly thought-provoking or revealing. First, questions assocwitd parents,

such as “the question about my similarities and differences wjtparents made me
think about the reasons for my behaviour towards them”. Second, the question
concerningviewing oneself from another’s perspectivesuch as “only one question
was particularly thought-provoking from the point of view of having notyreaked
myself that particular question and that was the question asking coasider myself

from another person's perspective”. Third, the question concernthgr's
expectations of oneselfsuch as “I hadn't considered people's expectations of me
before”. Fourth, the question concerninfjuential life events, such as “situations in

my life that may have had an effect on the way | am”.

5.1.3.3 Feedback questionnaire — Rating scales
Directly following the interview session, each of the 10 partitipan the main study
completed a rating-scale questionnaire. The questionnaire containedt®mgieach

with a Likert-type rating scale from 1 to 7 (see the second shég@pendix D).

The results of the questionnaire ratings were compared to explpifferences due
to gender, age or qualifications. Table 6 shows average valuetaaddrsl deviations
(in brackets) for these demographic variables. As shown in the thble were no
clear differences in the scoring based on gender, age and qualificdtio statistics

were performed due to the low number of participants involved.
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Gender Age Qualifications
Rating All Male Female <40 yrs >40yrs  Non-Grpd Gy

Interesting 6.00 6.00 6.00 6.00 6.00 6.00 6.00
(0.47) (0.63) (0.0) (0.0) (0.71) (0.0) (0.63)

Thought- 5.80 5.67 6.00 6.00 5.60 6.00 5.67
provoking (0.79) (0.82) (0.82) (0.71) (0.89) (0.82) (0.82)
Enlightening 4.30 4.00 4.75 4.80 3.80 4.50 4.17
(1.06) (1.26) (0.50) (0.45) (1.30) (0.58) (1.33)

Demanding / 3.70 3.83 3.50 3.20 4.20 4.25 3.33
Difficult (1.25) (2.47) (1.00) (1.10) (1.30) (1.50) (1.03)
Openness 5.80 5.83 5.75 5.80 5.80 5.50 6.00
(1.14) (0.98) (1.50) (2.30) (1.10) (1.29) (1.10)

Recommend'n 5.40 5.17 5.75 5.40 5.40 5.25 5.50
(2.17) (1.33) (0.96) (0.55) (1.67) (1.71) (0.84)

Table 6: Comparison of the means and SDs of the gstéonnaire ratings for the interview based on the
gender, age and qualifications of the participants

Table 7 shows the mean and standard deviation of ratings for the entead

compared to those from the other techniques being assessed.

INTERVIEW ALL OTHER TECHNIQUES
SUBJECT OF RATING Mean Std Dev. Mean Ave Std Dev.
INTERESTING 6.0 0.47 5.40 1.09
THOUGHT-PROVOKING 5.8 0.79 5.22 1.17
ENLIGHTENING 4.3 1.06 4.52 1.29
DEMANDING / DIFFICULT 3.7 1.25 3.59 1.30
OPENNESS 5.8 1.14 6.35 0.57
RECOMMENDATION 5.4 1.17 5.36 0.97

Table 7: The means and SDs of the questionnaire iiags for the interview compared to the means and SPof
the ratings for the other techniques being assessed

As shown in the table, the interview technique was generallg i@debeing more

interesting and moreghought-provoking thanthe other techniques.

5.1.3.4 Verbal feedback from the feedback session

After the completion of all the sessions that assessed eachdimlitechnique, a
feedback session was held with each of the 10 participants in thestady to gain

more feedback on the techniques as a whole. These sessions waitshél@ months
after the initial interview had taken place. An analysis of rikgponses from the
feedback sessions that specifically addressed the semi-stcuoiters/iew technique

is described below.
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How beneficial was the session?

In general, all ten participants felt that the interview isesthat had taken place a
number of months previously had been beneficial. Analysis revealecdooas of
responses. First, five participants felt the session hadrbgealing, such as “lI made
links | hadn’t consciously thought before” and “l started to identifgwa things |
hadn’t realised about myself”’. Second, three participants feksabgion had allowed
them toexamine and articulate issues not normally talked about, such as “l said
things I'd only thought about before and never said” and ‘it made youiegahings
you don’t normally do, such as behaviours and choices”. Fourth, one partigftant
the session had bednteresting but not useful making the comment “it was
interesting and thought-provoking but not enlightening or revealing”. Fourth, one
participant felt the session had been very usefalnaige-breaker for the rest of the

study.

Did any changes in thinking or behaviour result fro m the session?

Six participants felt that changes had resulted from the se3sicae participants felt
they hadthought more about certain things such as “made me think more about
relationships in the workplace”, “I'm beginning to realise how imporitais to think
about the way you are” and “organising my thoughts more”. Two paatits noted
small changessuch as “a tweak in personality rather than major change” hadtt

of recalling events from the past may subconsciously have affentgd One
participant noted a changebehaviour, making the comment “I might try and get out

more and to travel a little bit more”.

What uses is the interview transcript to you?

Seven participants suggested personal uses of the interview. i8rralysaled three
main categories of responses. First, 3 participants gave respss®iated with the
benefits of doing the interview (which overlapped with the question concerning the
benefits already described), such as “it's very useful agdb&ek and counselling
session”, “it allows you to take stock of yourself” and “it's #dyelearning tool about
yourself than psychometric tests and things like that”. Second,t2ipants gave
responses concerned witbpeating the interview at a later date and comparing the
responses, such as “if we did it again, you might see quite aewatse difference”.

Third, 2 participants gave responses concerning the use of the ipainscian
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interview review, such as “I'd like to look back on it in a few years time”.

What uses is the interview transcript to other peop le?

Eight participants suggested uses of the interview transcritth®sr people. Four
participants suggested a use diling interpersonal understanding such as “if
people understand what is happening in your life, and what is a highypfaoriou,
they may better understand some of the decisions you make and thex yespier
them more”. Four participants suggestatses at work such as “repeating and
comparing answers may be helpful from a personal development poiravsf amnd
“it would be useful for a mentor and employee development advisor”. TRird,
participants suggested uses pfessionals,such as “if they can decipher it, things
like marketing” and “maybe it's useful to somebody in HR”. Fourtipaicipants
suggested uses at home dignificant others, such as “my partner read it and was
very intrigued by it, and | was interested in how it agreed witht she thought about

me".

Would you like to see other people’s interview tran script?

The general opinion was that participant’s would be interested totlsees people’s
transcripts. They seemed to indicate that seeing other peaple&ctipts would be
more useful than other people seeing their transcript. Analyséslezl three other
categories of responses. There were various descriptiomghose transcript they
would like to see, such as “someone you can relate to - an acquaintéinicknew
them”, and “if they were happy to”. An important factor described the need for
the right context and the need for trust such as “it depends on context — your views
could be held against you at a later date” and “the key word is-trysu’'d need a
good relationship to share things”. Analysis of the benefits thatd cbel gained
revealed four categories. First, a benefitimfreased understanding such as “to
improve understanding of their personality”. Second, a benefgeefng other’s
difficulties, such as “seeing the confusion, or the anxiety, or whatevelieghaehind
the facade”. Third, a benefit of seeing tthiéerence between oneself and others
such as “to see how their answers differed from mine”. Fourtlbhergefit in

relationships, such as “outside work, for relationship counselling”.

How could the interview technique be improved?
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Nine participants made suggested improvements. Analysis revéaled main

categories of responses. Four participants suggested improviggedsigons such as

“maybe change the direction of some of the questions” and “a good obbice

questions, but incomplete”. Three participants emphasised the immortdnthe

context and purpose making comments such as “improvements would depend on the

desired output” and “if | were to use it, it would have to be abeathe purpose and

outcomes”. Two participants suggested changes tetjthe and environmentof the

interview, such as “the person interviewing is critical - themmting and direction”

and “moving the interview to different locations would have helped”.

5.1.3.5 General Opinions from Each Participant

To conclude this section of results, Table 8 presents the genengngpiof each

participant in the main study to the interview technique taken frorausasources.

Par't General impressions Rank How beneficial washte session
A Interesting, Self-satisfying 1 Very useful. Fagmu to talk and think about the issues.
Knew most of it, so interesting & thought-provokibgt not
enlightening or revealing.
G Structured, Relaxed 1 A vehicle for things flogtto front of mind. Useful to
identify events not thought were as important ay there.
H It was long 2 | hadn't considered people’s expgahs of me before, so
that provoked some thought, and it also provokedeso
discussion last night with my husband.
B Very professional and also 4 It made me realise I'd been a bit of a stickkia-tnud, and
relaxed. that circumstances had just prevented things aae tvas
nothing | could do about it.
D Frightening, Interesting, 4 Very useful because it was a breaking the icsi@esNeed
Enjoyable some context for the other techniques. Need taiged to
the person and what they're trying to do.
E Thought-provoking, 4 The questions on the sheet were good as weghbe
Enjoyable questions, which pushed things further and chadidnghat |
thought.
I Thought-provoking, 4 Made you talk about and think about things & exem
Challenging things not normally do, e.g. behaviours and choices
C Challenging, 6 The questions were ones you seldom think aboateor
Discomforting asked about — offered almost a complete analysisde
links not consciously thought before.
F Relaxed. Interesting. 6 Started to identify a feings | hadn’t realised about
myself, and how lots of things were inter-linked.
J Open, honest, natural 7 I’'m used to this styld,\8as comfortable and relaxed and

could open up to a stranger. | said things I'd adhiyught
about before and never said.

Table 8: General opinion and ranking from each paricipant in the main study to the semi-structured itierview

The first column of Table 8 shows a code letter for the partigpdrtte second

column shows the entries made on the post-session questionnaire to thenques

"What were your general impressions of the session?". The thirdoarth columns
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display opinions taken from the feedback session. Column three shows blow ea
participant ranked the interview technique compared to the other seamqtees.
Column four shows representative verbal statements made by edcipgarto the

guestion "How beneficial was the session, what was revealed, s\t revealed?".

5.1.4 Summary and Discussion

5.1.4.1 Summary of Results

Responses to the interview questions provided a multitude of resporgeriestethe
main ones being as follows. The main life events mentioned weoeiatked with
starting, ending or attending a place of educationyhilst the main events described
in detail as causing changes were associated mlttionships with significant
others. The main way in which such events caused changes was in tertrenges in
perspective, priorities and goals.When the participants compared themselves to
their parents, the main descriptors used were traits esgeitiale associated with
qguietness and sociability Most participants noted that parents have a large effect
upon their children, the main way being in providmgrals and values.The main
expectations from parents were associated withstiveessof their child, whilst the
main expectations from partner and close friends were assouwigltedhorality. The
main expectations of oneself was toduecessful in everything one doe3he main
quality admired in other people wteeir tenacity and ability to cope,and the main
method of achieving a change to one’s admired qualities waienonitoring and
self-control. The main way in which people try to change other people waxhal
means When describing oneself, the main category of responses vegrsatessd with
being helpful and caring. The main discovery about oneself during one’s life was
associated witpersonality traits. Most participants were of the opinion that knowing

more about oneself would be useful.

The 18 post-interview questionnaires (from both the pilot and main stedgaled
that 7 participants described the session as beiaresting, 6 participants described
the session ashought-provoking and 4 participants described the session as
challenging Comments about what was good about the session included 7
participants who felt the sessipnovoked thought. Comments about what was poor
about the session included 5 participants who felt that some of théogadmtked
clarity. 6 participants felt the session provided @portunity to think in more
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depth about issuesand a further 6 participants fedarticular new thoughts had

been revealed.

Ratings on the post-interview questionnaire revealed that there neesggnificant
differences in the scoring based on gender, age and qualificationspa@son
between the ratings of all the techniques being assessed showpdrtitgiants felt
they were les®pen during the interview when describing very personal matters than

during the other techniques.

Results from the feedback session held a number of months aftetetivéelv session
showed that 5 participants felt the session had bearaling and 3 participants felt

the session had allowed them ttonk about, examine and articulate issues not
normally talked about. Six participants felt that changes in thifb&mgviour had
resulted from the session, three feeling that theythadght more about certain
things. Seven participants made suggestions for personal uses of the interview
technique, including 3 participants suggesting uses in hethinging more about
things. Suggestions for uses by other people included 4 participants suggesimg
aiding understanding by othersand4 participants suggesting usesvarious work
situations. Suggestions for possible improvements included 4 participants who
suggested making improvements and additions togthestions and 2 participants

who suggested changes to #tye and environmentof the interview.

When ranking all the techniques being assessed (during the final dkesizsion), 3
participants placed the interview technique in their top three, andi@pents placed

the interview technique in their bottom three.

5.1.4.2 Discussion

The semi-structured interviews provided a large and rich source bz

knowledge. This knowledge can be viewed as operating at two lewsis.tRere is
the level of personal knowledge concerning such aspects as life ,etaiis

behaviours, opinions, etc. Second, there is meta-knowledge, i.e. thdedgew
participants have of their personal knowledge. The following two paag@xamine

each of these in turn.

Analysis of the personal knowledge produced numerous categories in \aeassof

knowledge (as covered in Appendix H). These categories have a nunisesofhey
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offer the basis for a lay psychological theory of personal knowl€dgeuch, they can
be fed into the ontology required by the Personal Knowledge Methodology (to be
described in chapter 8). Via this ontology, such categories coulddaeimduture
analyses of interview transcripts (possibly semi-automatedy ddme also be used as
categories of answers for the participants to select from dthgnterview. In this
way, the participants would be provided with a structured way of aimgyvéerhaps
this could follow the kind of responses that participants were found ke teathe
guestions in this study. In general, this included three aspectt, ffiere were
responses that commented on the question, and any inherent assumptioray thet
present. Second, there was the main theme of the response, sughtase selected
from a list of ontological categories. Third, there were gdamand anecdotes that
illustrated the main response. In this way, a move might be toadeds automation
of the interview technique. This would also make the arduous tasknettitsing and
analysing the interviews less time-consuming and difficult. fjomaroblem with the
interview technique, compared to the types of technique to be covetegfallbwing

two chapters, is the time-consuming nature of the analysis.

At the level of meta-knowledge, a number of questions were includée thesign of

the interview to elicit this form of knowledge. Although opinions vamedoss the
participants, a number of ideas emerged that have a direct irdluencthe
development of the Personal Knowledge Methodology. First, most parttsi
believed it is beneficial to learn more about oneself, with onlgmall number
believing that this is not beneficial, and is perhaps detrimedtatiously, people of

the latter opinion would either not be interested in using the Persomalledge
Methodology, or should be warned when using it of the problems that may. occ
Opinions on such problems included becoming too analytical/concerned andhgeveal
maladaptive thoughts. Second, various opinions on the ways in which more self
knowledge can be beneficial were captured. These included helpognigag and
changing one’s behaviour, dealing with difficulties, understanding other geopl
motivation and confidence. Perhaps advice could be included in the Personal
Knowledge Methodology of what techniques might facilitate such berefid what
other means are available. Third, opinions on how people change weueedapt
These included verbal means (such as conversations), experienteas(&ey events

and other’s behaviours), thinking and special courses/techniques. In vianiows
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each of these ‘natural’ methods of change could be included in the Rersona
Knowledge Methodology. Fourth, opinions of what knowledge can be learned about
oneself. These included discovering more about one’s personality balitaviours,
reactions, likes/dislikes, needs, goals and abilities. Onda,a&3&ch categories could

be built into the Personal Knowledge Methodology to advise on which techniques
facilitate the discovery of which types of knowledge. More detail implications on

these issues will be covered in chapter 9.

As well as providing knowledge at the two levels just discussedseime-structured
interview provided an efficient way of leading into the other technitué® covered
in this and the following two chapters. Based on this evidence, and amsé¢hef

interviews in knowledge engineering, it seems clear that arvienetechnique would
always be useful as the first technique to be used by a userPéittenal Knowledge

Methodology.

A number of encouraging findings emerged from the post-session questoandi
feedback session. Participants’ reactions to the interview gegrerally very positive

in the post-session questionnaire, with a number describing the sassiteresting

and thought-provoking. A common reaction from participants was thasitigetul to

have the opportunity to talk about and examine things that are not notaikéy
about. In addition, a number of participants noted that new thoughts had been
revealed. These positive reactions were reflected in the ranknagle during the
feedback session with 7 of the 10 participants in the main study plheingterview

technique in their top 4 of the 8 techniques being assessed.

A number of problems and possible improvements to the semi-structueedent

have been revealed. The main problem identified by the participastsaack of
clarity in some questions. The use of a more structured ansvegstegm and advice

on what knowledge can be captured (as described above) could both be uspd to hel
clarify the questions and provide a context for their use. Someogeveht in the
wording of the questions took place from the pilot study to the main siudy.
evolving nature of the questions is an example of the wider mechamibmPersonal
Knowledge Methodology to have constant feedback and improvements in the

techniques.
As a final point, a wealth of personal knowledge was captured dimnpterviews
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such that a complete analysis could cover the remainder of this,thed is thus
beyond the scope of the present research aims. It would be very irsafud
development of the Personal Knowledge Methodology that further antdkseglace.
This is especially true if the interview were to be automdtethis case, an analysis
of the interviewer’s utterances (further questions, promptsfyeclagicomments, etc.)

would be beneficial.

Further discussion and comparison to the other techniques will be covereabiers
8 and 9.
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5.2 Interview Review Technique

5.2.1 Introduction

The starting point for the interview review technique is the trgstsof the semi-
structured interview. Some time after the interview, the gpdnt is given a copy of
the transcript, asked to read it and provide feedback. This technigog part of the
usual repertoire of techniques used by knowledge engineers, but haststén the
diary techniques used for therapeutic purposes (as described in 22t8)nDuring
the pilot study of this research, the interview review techniguetesied and found to
provide good reactions from participants. More information on this caoumel in

Appendix C and section 4.1.8.9.

5.2.2 Materials

This technique requires three documents:

1. A copy of the transcript of the semi-structured interview tibait place in the
first session with the participant. This is printed on A4 papeth enough
room in the margin to allow comments to be made (about 3cm is appedpria
The questions and comments made by the interviewer during the sassion a
shown in bold font to distinguish them from the responses made by the
participant. For further clarity, lines are included to sepaeaieh question

from the next.

2. A sheet of instructions detailing what the participant should dothfer

interview review. This instruction sheet is shown in Appendix E.

3. An assessment questionnaire of the type used at the end of #aelsedsions
that assessed a single technique comprising both open-ended and edéng-sc

items. This questionnaire is shown in Appendix D.

5.2.3 Method

About 2-3 weeks after thé"&ession with the participant (i.e. the last which evaluated
a single technique), the participant is contacted to arrangedidek session that
would gain feedback on all the techniques and the study as a whole. Fhisng
conversation (invariably by phone), the interview review techniquerisduced in the

following way.

123



=

Explain that the initial interview conducted in the first sessias been transcribed
in full and that if the participant agrees this transcript ballsent to the participant

to assess the usefulness of reviewing an interview transcript.

2. Explain that along with the transcript there will be sennhatruction sheet and an
assessment questionnaire of the same type as used in each pressius. §he

participant is then asked if they would be willing to perform thisrview review.

3. If the participant agrees, explain that this should be compbstélde date of the
feedback session, and that the participant should bring the resulting etdsum

that session for collection.

4. The transcript, the instruction sheet (shown in Appendix E) and sassasent

guestionnaire (shown in Appendix D) are then posted to the participant.

5. A few days before the arranged date for the feedback sedwmoparticipant is
contacted to check if they have completed the interview reviewnitpod and
assessment. If not, then the participant is asked if theyhewi time before the
feedback session to complete this. If not, then the date of the dkesission is
re-arranged to a date when the participant will have had time tple@rthe

interview review.

5.2.4 Results

This section is split into five parts. First, there is anymiglof the knowledge content
captured during the interview review. Second, there is an analysiee responses
given to the open-ended questions on the feedback questionnaire. Thirdsthere i
analysis of the scores given to the rating-scale questions on etubaick
questionnaire. Fourth, there is an analysis of verbal responses @jvery the
feedback session that specifically addressed the interview refié, there is a

summary of each participant’s opinion of the interview review technique

5.2.4.1 Content Analysis

The number of symbols marked on the transcript by each participartraog 19 to
80, and averaged 50. Of the total number of symbols, 78.9% were dekstiig
agreement), 7.8% were exclamation marks (denoting surprise), wel@oasterisks
(denoting something revealing), 3.8% were a cross (denoting dissgeand 2.4%

were gquestion marks (denoting lack of understanding). 4 of the partipeked
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almost every paragraph. 1 participant took the opportunity to write imoties margin
explaining the reasons for a number of the marked symbols. 4 of tiepaats took

the opportunity to make corrections to the transcript, such as nachésizs.

5.2.4.2 Feedback questionnaire - Open-ended questions
Directly following the interview review, each participant congte a feedback
guestionnaire containing four questions on their reactions to the uss téahnique.

An analysis of the responses is as follows.

What were your general impressions of the interview review? (2-3 adjectives
please)

From the 14 questionnaires received (from the pilot study and main stutbtal of
28 entries were made to describe the general impressions oféhaaw review. The
most popular impression was “surprising”, used by 4 participantsrésting” and
“enlightening”/“revealing” were each used by 3 participants. A nundfeother
impressions were associated with reflection, such as “intriguirfgiought-
provoking”, “reflective”, “useful reassessment” and “memory jofjgalthough four
people described what they read as surprising, two people descrilmgaptsite idea,
i.e. “agreed with what | said” and “familiar (like meetiag old friend)”. Of the 28
entries, the vast majority gave a positive reaction to theviaterreview. Only 3
negative entries were made: “OK, not sure of the point”, “disapgpgihand “time-

consuming”.

What was good about the interview review?

Analysis revealed five categories of responses. First, Sipantits felt the technique
was good becauseptovoked thought and reflection, such as “stimulated quite a bit
of thought”, “presented an opportunity to re-calibrate the interviewd’ ‘& gave me
time to reflect on my attitudes and feelings at the timeto&d, 4 participants felt the
technique was good asraminder, such as “good to be reminded of what | was
thinking a year ago” and “reminded me of things I'm not doing any thatd should

be doing”. Third, 4 participants felt the technique was good becaudenitfied
changes such as “it was interesting to see how I've changed my viewsthe past
few months” and “enabled me to see how I've moved on and grown since then”.
Fourth, 2 participants felt the technique was good because gumassing, such as

“I was quite surprised by some things | said”. Fifth, 2 partitigpdelt the technique
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was good because it revealed howoherent one can be, such as “realised how

incoherent you sometimes are”.

What was poor about the interview review?

Of the 14 questionnaires received, 8 participants made comments omwaghabor
about the interview review. Analysis revealed two categorieesgonses. First, 3
participants felt the technique was poor becausehaft the participant said during
the interview, such as “my replies were not clear cut, too flowery, and nigt ve
professional” and “at times my responses were embarrassiagticulate”. Second, 2
participants felt the technique was poor because dirtteerequired, such as “relied

on my own time - struggled to complete” and “it took me an hour”.

Please describe anything in the interview review th at made you think about

things you hadn’t (consciously) thought before, or helped give you a greater
understanding of yourself?

Of the 14 questionnaires received, 12 participants responded to thi®uastlysis
revealed four main categories of the ways the interview reledped lead to a greater
understanding. First, 6 participants felt the technique led to morestaciding about
one’s personality and life such as “l didn't really realise that | had such a negative
attitude towards myself”, “reminded me who | used to be and whaot tvde again”,
and “what factors have influenced the decisions I've made and helpedrsbdpebe
the person | am today”. Second, 3 participants felt the techimgtigated analysis
and motivation for understanding, such as “it felt as if | could look at myself from
another viewpoint or as someone else would see me” and “it madeametav
understand more about myself”. Third, 3 participants gave various opiofotie
style and timing of the interview review, such as “it was quite reassuring” avaltd
perhaps like to have done this in, say, 5 years”. Fourth, 2 partigigalttthe
technique led to more understanding of htime and circumstances changes a
person such as “how you think about yourself is coloured by what you're dothg at
time” and “something that was at the forefront of my mind in Felris now

something that | had almost completely forgotten”.

5.2.4.3 Feedback questionnaire — Rating scales
After performing the interview review, each of the 10 participamthe main study

completed a rating-scale questionnaire (see the second sheet indkppg. The
126



guestionnaire included 6 ratings with Likert-type scales from 1 to 7.

The results of the questionnaire ratings were compared to explpfierences due
to gender, age or qualifications. Table 9 shows average valuetaaddrsd deviations

(in brackets) for these demographic variables.

Gender Age Qualifications
Rating All Male Female <40 yrs >40yrs  Non-Grad Geddu

Interesting 5.40 5.00 6.00 5.80 5.00 6.25 4.83
(1.35) (1.55) (0.82) (0.84) (1.73) (0.50) (2.47)

Thought- 5.10 4.83 5.50 5.60 4.60 6.25 4.33
provoking (1.52) (1.72) (1.29) (1.14) (1.81) (0.96) (2.37)
Enlightening 4.20 4.00 4.50 4.80 3.60 4.75 3.83
(1.23) (1.26) (1.29) (2.30) (0.89) (0.96) (2.33)

Demanding / 3.80 3.67 4.00 4.40 3.20 4.25 3.50
Difficult (1.87) (1.86) (2.16) (2.07) (1.64) (1.71) (2.07)
Openness 6.50 6.33 6.75 6.40 6.60 6.50 6.50
(0.53) (0.52) (0.50) (0.55) (0.55) (0.58) (0.55)

Recommend'n 5.40 5.17 5.75 5.6 5.20 6.50 4.67
(1.58) (1.47) (1.89) (1.95) (1.30) (0.58) (1.63)

Table 9: Comparison of the means and SDs of the gstéonnaire ratings for the interview review based o the
gender, age and qualifications of the participants

As shown in the table, there is little difference in the scdoeged on gender and age,
although there are differences based on qualifications. Non-gradaated to rate

the interview review as being motieought-provoking (mean=6.25) than graduates
(mean=4.33). In addition, non-graduates tended to rate the intervieawrasibeing
more recommendedto others (mean=6.50) than graduate participants (mean=4.67).

No statistics were performed due to the low number of particijpardk/ed.

Table 10 shows the mean and standard deviation of ratings for the mwtegview as

compared to those from the other techniques being assessed.

INTERVIEW REVIEW ALL OTHER TECHNIQUES
SUBJECT OF RATING Mean Std Dev. Mean Ave Std Dev.
INTERESTING 5.4 1.28 5.48 0.97
THOUGHT-PROVOKING 5.1 1.45 5.28 1.07
ENLIGHTENING 4.2 1.17 4.52 1.28
DEMANDING / DIFFICULT 3.8 1.78 3.51 1.25
OPENNESS 6.5 0.50 6.25 0.66
RECOMMENDATION 5.4 1.50 5.31 0.95

Table 10: The means and SDs of the questionnairetnags for the interview review compared to the meas
and SDs of the ratings for the other techniques beg assessed
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As shown in the table, the interview review technique generaihedaimilar ratings

to the average of the other techniques for all items on the quest@annai

5.2.4.4 Verbal feedback from feedback session

After the completion of all the sessions that assessed eachdualitechnique, a
feedback session was held with each of the 10 participants in thestudy to gain
more feedback on the techniques as a whole. An analysis of the respbate

specifically addressed the interview review is described below.

How beneficial was the interview review?

Analysis revealed 3 categories of responses, 2 being positive agdtiveeFirst, five
participants felt reviewing the transcript waseful, such as, “I can see that | have
changed and that | can continue to change” and “it provided an opportunity to re-
assess some of the things I'd said and to question whether the isddkeptesent the
meaning you thought they had”. Second, four participants felt revietvntganscript
wasenjoyable and/or interesting but not that useful, with comments such as “it was
certainly very interesting, but I'm not sure how beneficial @#stvand “it was quite
surprising to see what you say and how you say it”. Third, one iparticfelt that
reviewing the transcript waseither useful nor interesting making the comment “I

felt | was doing it for your benefit not mine”.

Has the interview review led to any changes in thou  ghts or behaviours?

Six participants commented that no changes had resulted from thaeiteeview.
The four who described changes made comments such as “I hadné&ddwlis much
I'd changed before | read that”, “how | react with people and haarhl from them -
try to be more tolerant with boring people” and “it shows how difféyeydu can

feel”.

What uses is the interview review to you?

Eight participants made suggested uses. Analysis revealedtegoitas of responses.
First, three participants suggested use in showow much a person has changed
such as “useful as a measure of how | had changed” and “it woulet lehalyse how
I'd changed, and if | had changed, in what way”. Second, threeipartis suggested
use inreviewing the way you thought or respondedsuch as “it gives you a chance

to review the way you think” and “it allows you to question why | shat - if it was
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as important as | had presented it”.

How could the interview review be improved?

Four participants made suggested improvements. Two participantkaehlonger

period between the interview and the review would have been better. Tvidgzarts

felt that themarking scheme could be improved, making the comments “I was
thinking too much about marking — needed reading through once and going back to
mark” and “rather than putting a star, put a litle commentustify what you've
done”. One participant suggested the review took too long and a shartscript

would be preferable.

5.2.4.5 General Opinions from Each Participant
To conclude this section of results, Table 11 presents the genanainspof each
participant in the main study to the interview review technigue téken various

sources. The table is of the same format as Table 8 showrtiongged.3.5.

Part | General impressions | Rank How beneficial washte technique

I Surprising. Interesting.| 1 You rarely get the chance to see written downtwba
Revealing. actually say. It was quite surprising to see wimat yay and

how you say it.

J Thought-provoking. 1 Scary, because of the period of time, so | cthilik “god, |
Surprised at content. really said that?”. You only learn from the inteawi when
Enjoyable. you review it.

H Easy to follow 2 Useful because | can see tlavie changed and that | can

continue to change, and that | will continue torde and |
might as well change for the positive.

A | Agreed, interesting, 5 Can pick up and analyse what you said. It's varg to see

surprised something written down that you've said.

C Intriguing, 5 It was certainly very interesting, but I'm notsinow

Enlightening beneficial it was. It would be useful if | had hadjoal to
change something about myself over the time period.

F Time-consuming. 5 Looking back on it, it was quite interesting abbow | felt,

Enlightening. although most of the responses I'd agree with.

B Quite good 7 What it does is brings it all togetHt was useful, and |
wasn't surprised really at anything, even thoughas quite a
while after.

G Useful reassessment. 8 Opportunity to re-assess some of the things&aaquestion

Memory jogger. whether the incidents did present the meaning frought
they had, therefore more considered.

D OK, not sure of the 8 | felt | was doing it for your benefit not minedidn’t want to

point add or change anything.

E Disappointing 8 Quite enjoyed doing it. It reirded that | was open and

honest with you.

Table 11: General opinion and ranking from each paticipant in the main study to the interview review
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5.2.5 Summary and Discussion

5.2.5.1 Summary of Results

The number of symbols marked on the transcript by each participdr® main study
ranged from 19 to 80, and averaged 50. Of the total number of symbolsotte
common were ticks denoting agreement (78.9%), exclamation marksndesuiprise

(7.8%) and asterisks denoting something revealing (7.1%)

The 14 post-interview questionnaires (from the pilot and main studyjlesvéhat 4
participants found the interview review to s&erprising, 3 participants found it to be
interesting, and 3 participants found it to benlightening/revealing Comments
about what was good about the interview review, included 5 participdutse it
provoked thought and reflection, 4 participants who felt it was good aseainder,
and 4 participants who felt it was good because it identidfiemhges Comments
about what was poor about the interview review included 3 participantéeliitovas
poor because ofvhat the participant had said during the interview and 2
participants who felt itook too long to da 6 participants felt the interview review led
to more understanding aboahe’s personality and lifeand 3 participants felt it

instigated analysis and motivation for understanding

Ratings indicated that non-graduates felt the interview review mvare thought-
provoking than graduate€omparison between the ratings of all the techniques being
assessed showed that the interview review was rated as besegtelthe average of

all the other techniques.

Results from the feedback session showed that 5 participantseféttterview review

wasusefuland 4 participants felt it wanjoyable/interesting but not that useful

Of the 10 participants in the main study, 4 participants felt thetnges in
thinking/behaviour had resulted from the revidaparticipants made suggestions for
personal uses of the interview review technique, including 3 partisigaggesting a
use in showindgnow much a person has change@nd 3 participants suggesting a use
in reviewing the way you thought or responded Suggestions for possible
improvements included 2 participants who felt thaloager period between the
interview and the review would have been better and 2 participants Whiatethe

marking schemecould be improved.
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When ranking all the techniques being assessed, 3 participants faciederview
review technique in their top three, and 4 participants placed thwiéwereview

technique in their bottom three.

5.2.5.2 Discussion

It is clear from a number of indicators that some participamisid the interview
review technique to rate relatively poorly compared the other tectmigaing
assessed, whereas other participants found it to be one of th&tiestifference of
opinion is particularly well illustrated in the rankings made infeéeelback session, in
which 3 participants placed the interview review technique in thpitwo techniques
and 4 participants placed it in their bottom two. Why should this beabe? Those
participants who favoured this technique seemed to be those that (e)amapbd in
some ways over the months between the interview and the interview rand/or (b)

were surprised and enlightened by seeing what they had said some eawli¢hns

In addition, there was evidence that non-graduates rated the interwibeing more
thought-provoking than graduates. The reasons for this are unknown but maytbe due
non-graduates changing more over time, being less aware of howresgynd
verbally or having a less accurate memory what they had sarydbe interview. On

the other hand, it may be due to graduates wanting to appear mosgargrsier time

or wanting to appear less surprised by what they had said. Pehiggmding is
merely spurious due to the low numbers involved. The conclusion must badtet

work needs to be undertaken with a larger sample of participants.

A number of problems and possible improvements to the interview reg@witue

have been revealed. Some participants suggested a longer pegqdiied between

the interview and the review. This matches the reasons for fleeedife of opinions
described above (i.e. lack of change over the period). Other partgipaggested the
marking scheme should be improved. The inclusion of comments capturing the
participant’s reactions to parts of the transcript would be a uaé#lition. If software

is used, perhaps a simulated post-it note could be used to add comments.

Further discussion will be covered in chapters 8 and 9.
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6 CATEGORY-BASED TECHNIQUES

Human beings have a remarkable propensity for lending themselves tactissif
somewhere within neatly labelled categories. Even the outrageous ereaptiy be
classified as outrageous exceptions!
(W. J. Reichmann)

This chapter is divided into three sections. The first sectiorridesahe assessment
of a standard and often used repertory grid involving aspects of thenpeansi
significant others. This allows exploration of how the person has edahgw they
change in different circumstances, how different people and asgebemselves are
similar and different, and how their social constructs correlete. second section
describes the assessment of a repertory grid involving life eaadtsime periods.
This allows exploration of the constructs with which a person vibeis life events
and any patterns that emerge across the lifetime. The thitcbrsedescribes the
assessment of the Keirsey temperament sorter, which issanpéty test aimed at

self-help and is being used as the control technique for the main study.

6.1 People Grid Technique

6.1.1 Introduction

The People Grid technique is a slight modification of the main wayhich the
repertory grid technique is used for psychological purposes. As diddassieapter 2,
the repertory grid technique has its roots in Personal Construchdbsgy (see
section 2.1.4.1). This approach is based on the idea that a persohslqifyal
processes are driven by their personal constructs, i.e. thamwapsch the individual
views their personal social world and construes certain entidseig similar or
different from each other. The therapeutic approach encouragesethtetaldevelop
alternative construct systems through which to construe life evigdmtsmain method
of achieving this uses the repertory grid, a technique that invdlgesonhstruction of a
grid of elements (e.g. people) against constructs (e.g. pdtgomaits). The grid
consists of numerical ratings of each element for each constherte are many uses
of repertory grids for psychological purposes as was covered inrs&c2.10.1. The
way in which knowledge engineers use the repertory grid to acqyiezteknowledge
was described in section 3.1.3.6. This often makes use of spetiarepfsuch as the
Repertory Grid tool in PCPACK (see Appendix B). The results obthifor the
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repertory grid technique during the pilot study can be found in section34.1.8.

The following sections contain a description of the assessmentregestory grid
using (i) aspects of the participant (suchmasat 18 how others see mandthe ideal
me and significant others as elements, and (ii) personalitg taitonstructs. To save
time and ensure a grid can be completed and discussed in the 1l-hewldinthe
personality traits are selected by the participant from thesgiomed during the semi-
structured interview. This would normally be achieved using trialibitagion (as
discussed in section 2.1.4.1), but this takes too long for the numbeemérdb
required. In the descriptions that follow, the term ‘attributeised instead of the term
‘construct’. This is to maintain consistency of terminology with bther techniques

being assessed (as is commonplace in knowledge engineering).

6.1.2 Method

Prior to the session, the following steps are performed:-

1. Analyse the interview transcript to identify attributes anduesl Values are

adjectives used to describe people or aspects of people (e.g.cadudliies).

2. Use identified attributes and values to create a trait laakdpart of the attribute
ladder. The trait ladder is a three-level hierarchy, the lgsgel being the single
node “traits”, the second being attributes, the third being the pessibies for
each of the attributes. The interview transcript typically dostenany values but
few attributes, hence many attributes are added to the laddehdovalues
identified in the interview, e.g. the attribute “intelligenég’added and associated

with the value “intelligent”.

3. For those attributes identified in the interview, appropriate saare added.
Where necessary, attributes that seem clearly to be synamymstonyms, are
combined into one attribute. For example, if the values “quiet”,y“\griet”,
“introverted” and “noisy” are all present, they would be combined undeaia

attribute heading “quietness”.

4. For each attribute, values are added, if appropriate, so tiaatabute has a pair
of poles, i.e. values that are at the extremes of a continuumost cases, the
word “not” is inserted as a prefix to the identified values. kan®le, if the value

“intelligent” is present, a “not intelligent” node is added under“thielligence”
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attribute.

The completed trait ladder is printed to provide material fors#ssion. The

attributes and values identified in the interview are marked udnghéighter pen.

An “aspects of self” node is added to the concept ladder in PCPB@ader this
node, as sub-concepts, are added concepts representing the particysaiuat
ages of their life. The ages chosen are dependent on the cureemf alge
participant. For example, for a 45-year-old person, the followingefis@re used
“me at 18”7, “me at 25” and “me at 35”. A smaller or largeresd of ages is used

for younger or older participants, respectively.

The following sub-concepts are also added under the “aspects’afcidf “me

now at work”, “me now at home”, “the ideal me” and “how othersmseé

The Repertory Grid tool in PCPACK is set-up using informatiomfthe concept
ladder and trait ladder. Using the concept ladder, the following ptsaee added
as elements: sub-concepts of the “aspects of self” node (i.gattieipant at
various ages, “me now at work”, “me now at home”, “the ideal ar&d “how

others see me”). The following concepts are also added as eteiparénts (e.g.
“mum” and “dad”), other significant others (e.g. “wife”, “brother@nd supervisor

at work (e.g. “boss”). In total, 11 or 12 elements are added.

During the session, the following steps are performed:-

1.

2.

The session is described to the participant.

The participant is given the trait ladder and asked to mark abaitrib2ites that
they feel are key attributes with which to compare the aspéaslf and other
people. A further request is to try to avoid choosing attributegtiegparticipant

feels are very similar to each other or are opposite in meaning.

The attributes selected by the participant are added as ctmsirtice Repertory
Grid tool.

Explain to the participant that brief descriptions of the ate#ate required, and

to dictate a one or two sentence definition to the tape recordeadbrof them.

Using the Repertory Grid tool, allow the participant to ratsheslement against

each attribute using the numerical scale of 1 - 9. This is pegfbrusing the
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“construct” view so that all the elements are rated on thieafiiisbute, then all are
rated on the second attribute, etc. This process is tape-recsrigetha rest of the

session.

6. When all ratings have been made, the “focus” view in the Repéta tool is
invoked which shows the focus grid created using cluster analysise The
calculations ensure that concepts with similar scores are groogether in the
focus grid. Similarly, attributes that have similar score®ss the concepts are

grouped together in the focus grid.

7. The participant is then walked through the focus grid gaining feledad
prompting for knowledge concerning the groupings and correlations shown. Firs
the correlations and groupings between the elements (i.e. ‘peapedxplained
and feedback is sought with such questions as “does that seem redotiable
that surprising to you?” and “is that something you had noticed befohas.
process is repeated for the correlations and groupings of attr{betegraits’). If
two or three attributes show a high correlation (have been givensuailar
scores across all the elements), then the mechanism of tleplsred with
guestions such as “is it this one [pointing] that is causing this otfe[pointing]
or is it the other way around?” and “is there another factorlé¢laas to both of

them that is causing this similarity?”.

8. Based on the discussion and exploration, extra attributes areibdgedopriate

and then rated to provide a larger and more representative grid.

9. If there is an attribute that has no correlation to any otleersfiown at the very
top or very bottom of the focus grid with a long dendrogram line), thés i
explained that the reverse description may be similar to one othbe attributes.
To test for this, the “swap poles” operation is invoked on the approptistaute,
which inverts the ratings (e.g. 1's become 9's and 9's becometd)s ¥ a
correlation occurs then this is explored and the relevant node is eérasnits

antonym (e.g. ‘happiness’ is renamed ‘unhappiness’).

6.1.3 Results

This section is split into five parts. First, there is anymiglof the knowledge content

captured during the session. Second, there is an analysis ofihases given to the
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open-ended questions on the feedback questionnaire. Third, there is ais afidhes
rating-scale questions on the feedback questionnaire. Fourth, themeaisalysis of
responses given during the feedback session that addressed the pdoplélgrthere
is a summary of each participant’s opinion of this technique. Théisehown are all

taken from the main study that involved 10 participants.

6.1.3.1 Content Analysis

Basic Statistics

The number of elements (people) used by each participant ranged frimmi20and
averaged 11.0. The number of attributes (traits) used by eachpaartichnged from 9

to 19, and averaged 12.9. The number of correlations found for each patticipa
(elements and attributes) ranged from 3 to 6, and averaged 4.3.afwplexof a

typical grid produced during a session is shown on Figure 11.

Figure 11: Example of a grid produced using the peale grid technique
Grid Attributes

The 129 attributes were analysed for commonality. The most comitmitrutet found

washonestywith 6 participants using this in their grid. 3 participants wsedidence
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and a further 3 usedelf-confidence 3 participants usedelpfulness. Of the
remaining attributes, 16 of them occurred twiddese includedntelligence and

clevernessandextroversionandshyness.

Of the 129 attributes, 124 were classified into four main categorteese categories
were named (1ambition and strength, (2) emotions and nicenesg3) social skills

and (4)thinking, and are described below.

The largest category comprised 31 attributes associatecamitition and strength.

These were further classified into 6 subcategories and a hars@lis category as
shown in Table 12. In this table, the first column shows the cat¢gargme given to
summarise the class members), the second and third column shomdhgnss and
antonyms that form the category and the fourth column shows the number of

participants who used an attribute in the category.

Category Synonyms Antonymg _ No. of
Participants

Confidence confidence, self confidence, lack of 6
embarrassment, level of ease with self, naturalness

Strength of strength of views, opinionated-ness, fairness 5

views forthrightness, stubbornness

Determination| ambitiousness, competitiveness, datetion, cautiousness 4
self-motivation, results orientation, competitive
spirit

Resilience ability to cope, resilience, strength 4

Assertiveness| assertiveness, arrogance, big hessbsd- 3
dominance

Energy level amount of energy, animated-ness, grievgl, 3
how hard works

Misc lack of control over future, perfectionismppctive-ness 3

Table 12: Attributes from the people grid associate with ambition and strength
The second largest category comprised 29 attributes associdtedmations and
niceness These were further classified into 5 subcategories as showabie 13.

This table is of the same format as the previous table.
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Category Synonyms Antonyms No.
of P’s

Kindness helpfulness, kindness, niceness, amount | hardness, selfishness 7
cares, understanding-ness, supportiveness

Honesty honesty, truthfulness, how much you're 7
honest with yourself, integrity

Emotionality sensitivity, tendency to work on enooi$, | amount  of self{ 6
moodiness, emotionality, emotional-nesgontrol, level-headed}
amount of up and downs, amount worries | ness, positive-ness

Placidity laid-back-ness, placid-ness, patience ellefboredom 4

Perspective balanced-ness, perspective, liberaiss-n 2

Table 13: Attributes from the people grid associate with emotions and niceness

The third largest category comprised 21 attributes associatedatial skills These

were further classified into 4 subcategories as shown in Table 14.

Category Synonyms Antonyms No.
of P’s
Sociability how much communicate, sociabilityshyness, quietness, 7
sociable-ness, openness, extroversion reserved-ness

Ability at friendliness, getting on with people, ability aabruptness 6
interpersonal interpersonal skills, skill at listening, ability

skills to communicate, politeness, un-abruptness

Sense of humour| light-heartedness, sense of humour 3
Independence dependence independence 2

Table 14: Attributes from the people grid associate with social skills

The smallest category comprised 18 attributes associatedhiiting. These were

further classified into 5 subcategories as shown in Table 15.

Category Synonyms No. of

P’s

Cleverness ability to think logically, amount resggel for their knowledge, 5

brightness, cleverness, intelligence, rational-ness

Amount of amount think through things, need to know all tlets, self- 3

critical thinking | criticality

Reliability conscientiousness, efficiency, professil-ness, reliability 3

Practicality practicality, pragmatic-ness, techhivess 3

Experience experience, how much seems older P

Table 15: Attributes from the people grid associate with thinking

Grid Correlations
43 correlations were found across the 10 grids produced. 34 of these (¥@&ié%o)

simple correlations between two elements or two attributesofffex 9 correlations
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(20.9%) were like this but had another strong correlation between thehpa
correlated and another element or attribute. Of the correlatiomsdf between
elements (people) for the 10 grids, 4 of the grids had 2 simpldatans, 3 of the
grids had a simple correlation and a multi-correlation, and 2 gjritie had 3 simple
correlations. Of the correlations found between attributes {tfaitshe 10 grids, 3 of
the grids had 2 simple correlations, 3 of the grids had a simplgatoyn and a multi-
correlation, and 3 of the grids had 3 simple correlations. Examgflesimple

correlations between attributes includiandlinessand self-confidencgeefficiency

andconscientiousnessitelligenceanddominanceandconfidenceandpositive-ness

6.1.3.2 Feedback questionnaire - Open-ended questions
Directly following the people grid session, each participant colgble feedback
guestionnaire containing four questions on their reactions to the sessianalysis

of the responses is as follows.

What were your general impressions of the people gr  id session? (2-3

adjectives please)

From the 10 questionnaires received from the main study, a total eftfiés were
made to describe the general impressions of the people grid sé&bgifam.the most
popular impression was “interesting” used by 7 participants. A nuaibempressions
were associated with thinking and learning, such as “thought-provokiegint a lot
about similarities” and “conclusions seemed realistic and cowtered them”. Of the
17 entries the vast majority were very positive, with only 2 beiegative. These
negative entries were “| felt that the selection of key diesrs was more difficult

than 1 would have thought” and “sometimes didn’t agree with correldtions

What was good about the people grid session?

Analysis revealed three main categories of responses of whagea about the
people grid. First, 6 participants felt the people grid was goodulsecitprovoked
thinking, such as “it made me think about different people in different wéys
made me think about how | see and have seen myself in the past’ aad filever
thought about the comparisons like that before”. Second, 3 participtritefpeople
grid was good because it wasmple and easy such as “the simplicity of the
approach” and “| felt comfortable with method”. Third, 2 participdetsthe people

grid was good because it wesvealing, such as “it gives insight into where you first
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see attributes that you admire in others”.

What was poor about the people grid session?

Of the 10 questionnaires received, 6 participants made comments omwaghabor
about the people grid. Analysis revealed two categories of respoRssg 3
participants felt the people grid was poor becausdifé€ulties in performing the
ratings, such as “some answers were ‘don’t know’ and it could not handleahd”
“difficult to answer some of the questions when they related to hberotay rate
themselves”. Second, 3 participants felt the people grid was po@udeecof
difficulties with attributes, such as “there is some similarity in attributes and often

the converse aspect of an attribute is difficult to assess”

Please describe anything in the people grid session that made you think about
things you hadn’t (consciously) thought before, or helped give you a greater
understanding of yourself?

Analysis revealed three main categories of the ways the peogplaaiped lead to a
greater understanding. First, 4 participants felt the people lgdd to more
understanding abogfeneral comparisons between peoplsuch as “some interesting
similarities which | hadn’t previously considered”, and “who | hawaagr more like
(never really thought about it before) and who | have changed froman8ed
participants felt the session led to more understanding aloibutes, such as “how
much | liked a secure lifestyle” and “relationships between gdecs”. Third, 3
participants felt the session led to more understanding apmaific comparisons
between peoplesuch as “how much | was like my father i.e. placid” and “neywof

J's traits as an ‘ideal me™.

6.1.3.3 Feedback questionnaire — Rating scales
After performing the people grid session, each of the 10 participatite main study
completed a rating-scale questionnaire (see the second sheet indkppg. The

guestionnaire included 6 ratings with Likert-type scales from 1 to 7.

The results of the questionnaire ratings were compared to explpdfierences due
to gender, age or qualifications. Table 16 shows average values tamthrd

deviations (in brackets) for these demographic variables.
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Gender Age Qualifications
Rating All Male Female <40 yrs >40yrs  Non-Grad Giate

Interesting 5.60 5.17 6.25 5.60 5.60 5.75 5.50
(0.97) (0.98) (0.50) (0.89) (1.14) (1.26) (0.84)

Thought- 5.60 5.00 6.50 6.40 4.80 5.75 5.50
provoking (2.17) (2.10) (0.58) (0.55) (2.10) (1.26) (1.22)
Enlightening 5.10 4.67 5.75 5.60 4.60 6.25 4.33
(1.37) (1.36) (1.26) (1.14) (1.52) (0.50) (1.21)

Demanding / 3.20 2.33 4.50 3.80 2.60 3.75 2.83
Difficult (1.40) (0.52) (1.29) (1.64) (0.89) (1.71) (2.17)
Openness 6.40 6.17 6.75 6.60 6.20 6.50 6.33
(0.52) (0.41) (0.50) (0.55) (0.45) (0.58) (0.52)

Recommend'n 5.50 5.17 6.00 5.80 5.20 5.75 5.33
(0.71) (0.75) (0.0) (0.45) (0.84) (0.50) (0.82)

Table 16. Comparison of the means and SDs of the ggtionnaire ratings for the people grid based on
gender, age and qualifications of the participants

As shown the table, there are some notable differences in thiegsbased on gender
and, to a lesser extent, age and qualifications. Females tended the people grid as
being moreinteresting (mean=6.25), morghought-provoking (mean=6.50), and
more recommended (mean=6.00) than males (means=5.17, 5.00 and 5.17
respectively). Females also rated the people grid as beingdeoranding/difficult
(mean= 4.50) than males (mean=2.33). Younger participants rated the gadphs
being morethought-provoking (mean=6.40) than older participants (mean=4.80).
Non-graduates rated the people grid as being ranlightening (mean=6.25) than
graduates (mean=4.33). No statistical tests were performetb dobe low number of

participants involved.

Table 17 shows the mean and standard deviation of ratings for the pedpées g

compared to those from the other techniques being assessed.

PEOPLE GRID ALL OTHER TECHNIQUES
SUBJECT OF RATING Mean Std Dev. Mean Ave Std Dev.
INTERESTING 5.6 0.92 5.46 1.09
THOUGHT-PROVOKING 5.6 1.11 5.25 1.17
ENLIGHTENING 5.1 1.30 4.40 1.29
DEMANDING / DIFFICULT 3.2 1.33 3.69 1.30
OPENNESS 6.3 0.47 6.28 0.66
RECOMMENDATION 5.5 0.67 5.34 0.97

Table 17: The means and SDs of the questionnairetnags for the people grid compared to the means and
SDs of the ratings for the other techniques beingsaessed
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As shown in the table, the people grid technique was generalty maiee highly for

enlightening as compared to the other techniques being assessed.

6.1.3.4 Verbal feedback from feedback session

After the completion of all the sessions that assessed eachdualitechnique, a
feedback session was held with each participant to gain more f&edbathe
techniques as a whole. The format of this session was a saotisgtd interview. An
analysis of the responses that specifically addressed the peagplesegsion is

described below.

How beneficial was the session?

Analysis revealed 5 categories of responses, 4 being positive arghtlveeFirst,
four participants felt the people grid session wsaful, 3 of whom noted that this was

in terms ofchanges such as “useful in illustrating how I'd changed over time” and
“made me think quite a bit about how I'd changed”. Second, two partisifeibthe
session wagevealing, with comments such as “lI found this technique the most
revealing”. Third, two participants felt the session mhbndlkes and similarities not
previously thought about, such as “started to show similarities yod cecbgnise in
the different people and their traits”. Fourth, one participant thedt session was
interesting but not that useful. On the negative side, one participant feketbgion

wasnot useful, making the comment “I don’t think it really told me anything”.

Did any changes in thinking or behaviour result fro m the session?

Analysis revealed that 2 participants felt changes had resuttedthe session, one
saying “behaviours — how | react to some of the people in theth& other saying

“makes me think slightly differently about relationships”. One ipigant felt there

was a possibility for change, making the comment “I could use éhange the way

people see me”.

What might the uses of your grid be to you?

Analysis revealed three main categories of responses. Fipsrticipants suggested
uses inrelationships, such as “I might be able to rationalise the relationship, such as
work out why they irritate me by the priorities they have” anaright be interesting

to get the whole family together and do it as a bit of a ga®etond, 3 participants

suggested uses ipersonal growth, such as “areas for growth” and “you could

142



identify where your points for improvement are, what are the sgogse unhappy
about, compared to ‘ideal me’, and could prioritise those things”d;TBiparticipants
suggested uses team building at work, such as “you could do it when you start up
new teams, to see how people react” and “if a team of 20 peopleigimh each other

it would be really useful to do”.

What uses might your grid be to other people?

Eight participants offered uses for other people, analysis raggald main categories
of responses. First, 5 participants suggested uses in aiddegstanding of others,
such as “other people could see how I think about myself”, “for otbesse how you
see yourself and compare to how they think of you” and “deriving propddies
people, that are meaningful for them, can help understand what metihaie”.
Second, 4 participants suggested uses in helgiegtify and solve problems and
weaknessessuch as “if the attributes are right, it could pin-point probleeas in
relationships by comparing the two grids”, “if a person is inantethen finding
compensation for their weaknesses” and “identify areas of growttstaegth that

others may not have thought of”.

How could the people grid technique be improved?

Eight participants made suggested improvements. Three particifginthat the
selection and use of attributegould be improved, making comment such as “maybe
breaking down each of the descriptors into sub-categories” and “I hadultyff
remembering the context of generating the properties”. Two pamis suggested
that alarger grid with more people and attributes would be beneficial. A number of
other improvements were suggested such as giving reasons for dies sond

producing a summary at the end.

6.1.3.5 General Opinions from Each Participant

To conclude this section of results, Table 18 presents the gener@nspirom each
participant in the main study to the people grid technique taken fraousasources.

The table is of the same format as Table 8 shown in section 5.1.3.5.
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Par't | General impressions | Rank How beneficial washte session

B Extremely interesting 1 Looking at the grid aftards and when you were filling it i
it was interesting.

F Very good 2 All the relationships that came, divareally appreciated.
Some were common sense, some | hadn't appreciated,
wouldn'’t have linked together.

—
w

J Good, learnt a lot abot The correlations were useful and good. Pullskeytareas
similarities you need to grow into

A Interesting, conclusions 3 Started to show similarities you could recogiisthe
seemed realistic and different people & their traits.
could relate to them

O.K. Sometimes didn't| 3 Useful in terms of a change in yourself — it'§idilt to see

agree with correlations that you change, but it tries to do that.

G Understandable, 4 Useful in illustrating how I'd changed over tinieeinforced
thought-provoking, dominance of the properties | thought would beaher
interesting

H Interesting 5 I don't think it really told me ahyng.

D Interesting 5 It got me to think about relatiopshwith mums and dads arjd

siblings and the wife.

E Interesting 6 Made me think quite a bit about hahchanged and how |
relate to my parents.

C Interesting, Enjoyable 8 Links between peoplg, me now and me at 35

Table 18: General opinion and ranking from each paticipant in the main study to the people grid sesen

6.1.4 Summary and Discussion

6.1.4.1 Summary of Results

The typical grid produced during a session comprised about 11 elemenyite)pé3
attributes (traits) and about 4 correlations (between elementorabdiween
attributes). The most common attributes used wereesty (6 participants) and
confidencéself-confidence (6 participants). Four categories of attributes were
identified, namedambition & strength, emotions & niceness, social skilland
thinking . Each of these categories was broken down into a number of subriesteg

the most common beirldndness honestyandsociability (7 participants each).

The post-interview questionnaires revealed that 7 participants foursggb®n to be
interesting. Comments about what was good included 6 participants who felt that the
techniqueprovoked thought, and 3 participants who felt that the technique was
simple and clear Comments about what was poor included 3 participants who felt
that there weredifficulties in performing the ratings and 3 participants who
commented owlifficulties with attributes . 4 participants felt the session led to more

understanding aboweneral comparisons between peopld, participants felt it led

144



to more understanding abouattributes and 3 participants felt it led to more

understanding abogpecific comparisons between people.

The ratings indicated that female participants found the peopletgriote more
interesting, more thought-provoking, more demanding/difficult and more
recommendedthan male participants. Younger participants rated the peopleagri
being morethought-provoking than older participants, and non-graduates rated it as

being moreenlightening than graduates.

Results from the feedback session showed that 4 participanthdeftession was
useful and 4 participants felt it wasevealing. 3 participants felt that changes in
thinking/behaviour had resulted from the sessfuggestions for personal uses of the
people grid included helpinglationships (4 participants)helpingpersonal growth

(3 participants)anduses inteam building at work (3 participants)Suggestions for
uses by other people included aidimgderstanding of others(5 participants)and
uses in identifying and solving problems and weaknesseg4 participants).
Suggestions for possible improvements inclughedroving theselection and use of
attributes (3 participants)and use of éarger grid with more people and attributes (2

participants).

When ranking all the techniques being assessed, 5 participants flaqezbple grid

technique in their top three, and 2 participants placed it in theorhdtiree.

6.1.4.2 Discussion

A number of indicators show that the participants found the people ghditee to

be their second favourite of all the techniques being assessed. Ifideed,the ten
participants placed this technique in their top three when rankingeatiechniques
during the feedback session. Why was this technique regarded so fav@urably
Comments from the participants indicated that the main reasonisonas due to the
correlations shown in the focus grid, particularly those between panglaspects of
self. It appears that this was interesting for most of thicpeants, provoked-thought

and led to revelation of new thoughts.

Interestingly, comments on the revealing nature of the people grigl wore positive
during the feedback session than those made on the post-session questiodeaile

according to the ratings on the latter, the people grid is noffiseymtly different in
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any area compared to an average of the other techniques beingds$hssreasons

for this are unknown.

A clear finding from the ratings on the post-interview questionvaare that females
preferred the people grid technigue much more than males did. Perlsaissdibé to
the subject of the knowledge captured and revealed as it focused on lpeeastsrand
relationships with significant others. Alternatively, it mayspeirious due to the small
numbers involved and the chance occurrence that females had gridsothed snore

interesting correlations.

An impression gained from the feedback session was that particfpants the grid
to be difficult to interpret in its current form of presentationugeful addition would
be to summarise the correlations in another form, either asesteyilor perhaps as a

separate network diagram.

The capability of the people grid technique to acquire personal knowiedg# in
guestion as this is one of the ways it is used in a wide rangisa@plines The
modification made in this study to use selected traits (itebuates, constructs)
elicited during the semi-structured interview rather than uadicrielicitation did not
seem to affect the use of the technique. Although one of the fundasnehttde
repertory grid technique is that each individual provides their ownfsginstructs,
there was a surprising similarity between many of the tugisl by each participant in
this study. It would be interesting to investigate the use adralatdised set of traits.
This would overcome a likely problem if people want to view and understidea
people’s grids, since they may be unfamiliar with the traiesi e may misinterpret

the language used.

A number of problems and possible improvements to the people grid technigue ha
been revealed. Some participants described problems with the a#iripatticularly

in selection and in remembering the exact definition used. The prablesiection
seems to be the result of participants not knowing how they areusede This would

be overcome if the people grid session were to be performed moreorican
Although participants gave a short definition of each attribute b#ferscoring stage,

in some cases this was deviated from as the scoring progriéssedld be beneficial

if these short definitions are captured in the software and gokayksl as each is

being scored. A standardised set of attributes may also helghegk problems. A
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further problem noted by some participants was the inflexibilityha g¢coring to
capture “don’t knows”. This is an inherent problem in the repertodytgahnique and
can only be overcome by removing the relevant attribute or elemerfirtider
problem was the need for a larger grid. Of all the techniqueg lassessed, this is the

one that would probably most benefit from more time.

Further discussion will be covered in chapters 8 and 9.

6.2 Events/Periods Grid Technique

6.2.1 Introduction

The events/periods grid technique is a version of the repertory epfthique. A

summary of the repertory grid technique was made at the beginnihg gfevious

section on the people grid technique, so will not be repeated herevaihis/periods
grid technique is similar to the people grid technique but insteadvofghaspects of
the participant and significant others as elements of the gndakes use of either
events or time periods in a person’s life. It was found during tlo¢ gildy (see
section 4.1.8.3) that confusion can arise when a mix of events angeioels are
used as elements in the same grid. Hence, during the main istueg decided to
allow 5 participants to use events in their grids and 5 participanise time periods.
Selection of which participants to assign to these two groups wasrgndom so that
the two groups were roughly equal in gender, age and qualificatidmesn Ahalysing

the transcripts of the semi-structured interviews, it was fohat the participants
mentioned very few attributes of events or time periods. Hencenditieod used for
the people grid technique for selecting attributes (i.e. constriaritghe grid from

previously elicited material could not be relied upon. Hence, thdidrielicitation

technique was used as the main method of generating attributes ®rents/periods
grids. Due to the length of time required for triadic eliomiatand the 1-hour time

restriction, it was decided to restrict the size of the tgriabout 8 events/periods.

6.2.2 Method

For each participant, do the following prior to the session:

1. Identify the main life events and the dates they occurred friertranscript of the

initial interview (using the PCPACK Protocol Editor tool).
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2. Produce a timeline (on paper) showing the span of the particifnfiom birth

to the present, marking decades and placing events at the appropigate da

Using the timeline for reference, segment the participdifé’snto about 8 time

periods. Name the periods including the dates, e.g. “at univézgs81)”.

Using PCPACK Repertory Grid tool, add events/periods as elenmeiuding
dates in the names. This operation adds these events/periods assconteet
Concept Ladder tool of PCPACK. Print this part of the concept laiddense
during the session.

During the session, do the following.

1.

Explain the format of the session to the participant. Show theipant the
elements (events or time periods) that were selected and ty ire happy to

examine these during the session.

Ask the participant to think of a description for each of the eyamisfls. Add
these descriptions (i.e. attributes) as constructs to the Bgp@&tid tool with
appropriate poles. For example, if the description for an event/pisritdd to
many changes”, the attribute “amount changed life” is added, wids pdl“led to
no changes” and “led to very many changes”. Use triadic elontab produce

more attributes so that there are at least 8.

The remainder of the session follows the same format ashdespreviously for

the people grid technique (see steps 4-9 in the second half of setti)n 6.

6.2.3 Results

This section is split into five parts. First, there is anyamlof the knowledge content

captured during the session. Second, there is an analysis ofgbases given to the

open-ended questions on the feedback questionnaire. Third, there is ais afidhes

scores given to the rating-scale questions on the feedback questioRoaith, there

is an analysis of verbal responses given during the feedback sdegtiapdcifically

addressed the events/periods grid. Fifth, there is a summargchf garticipant’s

opinion of the events/periods grid technique. The results shown aa&eall from the

main study which involved 10 participants.
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6.2.3.1 Content Analysis

Basic Statistics

The number of elements (events/periods) used by each participard fanmgée’ to 10,

and averaged 8.4. The number of attributes used by each participast fiaorg 8 to

14, and averaged 10.4. The number of correlations found for each participant
(elements and attributes) ranged from 3 to 6, and averaged 4.6.afwplexof a

typical grid produced during a session concerning time periods is shokiguoe 12.

Figure 12: Example of a grid produced using the evis/periods grid technique

Grid Attributes

The 104 attributes were analysed for commonality. The most comrriruiat was
happinesswith 6 participants using this in their grid. 3 participants segbsfulness
and a further 3 usedmount of worry. Of the remaining attributes, 12 of them

occurred twice.

The 104 attributes were classified on the basis of generahsimibf meaning. This
resulted in 88 attributes falling into 8 categories. These caésgare shown on Table
19.
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Category

No.

No.

Ps

Attributes

Feeling and
Emotions

21

10

happiness (6), amount of joy, amount of enjoymssuiness

amount content with life, amount of work satisfantigood-ness,
level of personal satisfaction, peacefulness, pigasess

exciting-ness (2), interesting-ness, level of esigmm. level of
interest, boringness

Moods and
States

18

amount of worry (2), nervousness (2), level of wpmamount of
frustration, frustration, amount threatened, indiamed-ness
unsettled-ness, amount of relief, frivolity

stressfulness (2), traumatic-ness (2), amount eure, level o
stress

Decisions and
Outcomes

16

amount of uncertainty, ill-considered-ness, levedexurity, amount
of security, riskiness, stability

level of achievement (2), level of success, vigipidf performance

amount of control, level of control, amount of direnfluence,
proactive-ness

amount of challenge, intellectual challenge

Experiences

amount of new experiences, level of novelty, newssn
predictability

amount of experience (2), maturity, time
how much learnt, level of life learning

Significance

significance (2), amount changfed how much of crossroads,
importance, impact on relationships, amount oktifee change

Confidence

confidence, optimism, future conik level of confidence in future,
positive-ness, self-consciousness

Priorities

importance of parental love, impoda of friends, dominance of work
dominance of work, amount of commitment, amourttroé/effort at
home

Freedom

amount of freedom (2), dependenceieinfle from others, feeling of
freedom/independence

Table 19:

Categories of attributes used in the evésiperiods grid

In Table 19, the first column shows the category (a name given toause the class

members), the second column shows the number of attributes thath®mrategory

and the third column shows the number of participants who used an attrdmatthe

category in their grid. The fourth column shows all the membeaiscategory and the

number of occurrences of those attributes used by 2 or more participhoten in

brackets). As shown in the table, the four largest categoges further classified into

sub-categories, which are depicted as separate bullet pointsfauttiecolumn.

Following the classification of attributes, the number of attrib@item each category

that were used in the two forms of grid (events and time pericat®) alculated. This

resulted in the percentages shown in Table 20. As shown, attribotes nfiost
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categories were used about equally in the two forms of grid. Tladlaatxception is
for attributes associated with significance, which were useohéae when describing

events (85.7%) than when describing time periods (14.3%).

Attribute Category Percentage used in the Percentage used in thg
events grids periods grids
Feeling and Emotions 57.1 % 42.9 %
Moods and States 38.9 % 61.1 %
Decisions and Outcomes 62.5 % 37.5%
Experiences 50.0 % 50.0 %
Significance 85.7 % 14.3 %
Confidence 50.0 % 50.0 %
Priorities 50.0 % 50.0 %
Freedom 60.0 % 40.0 %

Table 20: Comparison of the types of attributes ugkin the two forms of grid

Grid Correlations

46 correlations were found across the 10 grids produced. 42 of these (9eB8%o)
simple correlations between two elements or two attributesofffex 4 correlations
(8.7%) were like this but had another strong correlation between fthethad
correlated and another element or attribute. Of the correlatiomsdf between
elements (events/periods) for the 10 grids, 3 of the grids had 2 siorpiations, and
4 of the grids had 3 simple correlations. Of the correlations foundebat the
attributes for the 10 grids, 6 of the grids had 2 simple correlatsons2 of the grids
had 3 simple correlations. Examples of simple correlations betataéutes included
level of controlandlevel of personal satisfactipnaturalnessandlevel of confidence

in the future andamount of pressurandlack of support

6.2.3.2 Feedback questionnaire - Open-ended questions
Directly following the events/periods grid session, each partitig@ampleted a
feedback questionnaire containing four questions on their reactions to ubis of

technique. An analysis of the responses is as follows.

What were your general impressions of the events/pe  riods grid session? (2-3
adjectives please)
From the 10 questionnaires received in the main study, a total ofrigsemére made

to describe the general impressions of the events/periods gridnsefhe most
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popular impressions of the session were “interesting” and “difficedtch used by 3
participants. “Challenging” and “good” were each used by 2 particgpadther
impressions used included “highly visual”, “clear”, “quick to analyseinformation”
and “different to anything I'd seen before”. Of the 17 entries, feveé a negative
nature. As well as the three occurrences of “difficult”, tHeepnegative impressions

were “unsure of conclusions”, “not very enlightening” and “confusing”.

What was good about the events/periods grid session ?

Analysis revealed a single main category of responses madepéstiGpants. This
category was associated with timpact and association between events and
periods, such as “amazing how things were brought together in ways | haldougght
about”, “thinking about life events and how they had affected me” and “the
opportunity to view the differences between different phases of yleuwhs very
interesting”. There were four other responses, such as “made gead the previous

interview” and “quick & efficient”.

What was poor about the events/periods grid session ?

9 participants made comments on what was poor about the events/pertbds gr
Analysis revealed three categories of responses. First, ibifpants felt it was poor
because ofifficulties in the use of attributes such as “some of the attributes
seemed to be rather contrived”, “l felt | wanted to qualify tberes | gave some
events” and “l found it difficult to apply some of the descriptionsosxrall the
events”. Second, 2 participants felt the technique was poor becadstcafties in
identifying attributes, such as “it was difficult to get initial words to describe t
time periods” and “more help in identifying factors would have beenlis&hird, 2
participants felt the technique was poor becausedifficulties in making
conclusions such as “possibly looking for things which weren't really themat

“difficulty in making any firm conclusions”.

Please describe anything in the events/periods grid session that made you

think about things you hadn’t (consciously) thought before, or helped give you

a greater understanding of yourself?

Of the 10 questionnaires received, 6 participants responded to thioquéstalysis

revealed very little similarity between the responses madéy P responses were

similar and associated witkelationships between events.e. “relationships between
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different unconnected events” and “some of the closely linked eventntt hiaked
before for myself but | could understand how they were coming out tgs¢her”.
Other responses covered a number of issues, such as “very enlightedimgade me
think that really 1 had not changed a great deal in my ways beeydars” and “it is
interesting to consider the two extremes of an action and rateathéms is something

that an individual does not ordinarily consider”.

6.2.3.3 Feedback questionnaire — Rating scales
After performing the events/periods grid session, each of the li@ipents in the
main study completed a rating-scale questionnaire. The questionneluded 6

ratings with Likert-type scales from 1 to 7.

The results of the questionnaire ratings were compared to explpifierences due
to gender, age or qualifications. Table 21 shows average values tamthrd

deviations (in brackets) for these demographic variables.

Gender Age Qualifications
Rating All Male Female <40 yrs >40yrs  Non-Grad Geddu

Interesting 4.60 4.00 5.50 5.00 4.20 5.75 3.83
(1.65) (1.67) (1.29) (1.22) (2.05) (1.26) (2.47)

Thought- 4.50 3.83 5.50 5.00 4.00 5.75 3.67
provoking (1.65) (1.60) (1.29) (1.22) (2.00) (1.26) (1.36)
Enlightening 4.40 4.00 5.00 4.20 4.60 6.00 3.33
(1.71) (1.79) (1.63) (1.10) (2.30) (1.15) (2.03)

Demanding / 4.0 3.50 4.75 4.40 3.60 4.25 3.83
Difficult (1.70) (1.52) (1.89) (1.81) (1.67) (1.71) (1.83)
Openness 6.30 6.00 6.75 6.60 6.00 6.50 6.17
(0.82) (0.89) (0.50) (0.55) (1.00) (0.58) (0.98)

Recommend'n 4.60 4.00 5.50 4.80 4.40 5.75 3.83
(1.35) (1.10) (1.29) (0.84) (1.82) (0.96) (0.98)

Table 21. Comparison of the means and SDs of the egtionnaire ratings for the events/periods grid basd on
the gender, age and qualifications of the participats

As shown the table, there are some notable differences in tihgsrdiased on
gualifications. Non-graduates rated the events/periods grid as rneijnteresting
(mean=5.75), more thought-provoking (mean=5.75), more enlightening
(mean=6.00) and moreecommended (mean=5.75) than graduates (means=3.83,
3.67, 3.33 and 3.83 respectively). In addition, females tended to ratectir@que
higher than males. No statistical tests were performed duketdow number of

participants involved.
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The results of the questionnaire ratings for those participantsisledt events as the
elements of their grid were compared to those participants thdttuse periods as

the elements of their grid. The results of this comparisonhangrsin Table 22.

EVENTS GRID PERIODS GRID

Rating Mean Std Dev. Mean Ave Std Dey.
Interesting 4.8 1.92 4.4 1.52
Thought-provoking 4.8 1.92 4.2 1.48
Enlightening 5.0 1.41 3.8 1.92
Demanding / Difficult 4.4 1.52 3.6 1.95
Openness 6.2 0.84 6.4 0.89
Recommendation 4.6 1.52 4.6 1.34

Table 22. The means and SDs of the questionnairetirgs for the events grid compared to the means an8Ds
of the ratings for the periods grid

As shown, the events grid was rated more highly tfeught-provoking and

enlightening (means = 4.8 and 5.0, respectively) than the periods grid (med2s =

and 3.8, respectively).

Table 23 shows the mean and standard deviation of ratings for the peeots grid

as compared to those from the other techniques being assessed.

EVENTS/PERIODS GRID ALL OTHER TECHNIQUES
SUBJECT OF RATING Mean Std Dev. Mean Ave Std Dev.
INTERESTING 4.6 1.56 5.60 0.93
THOUGHT-PROVOKING 4.5 1.57 5.40 1.06
ENLIGHTENING 4.4 1.62 4.50 1.20
DEMANDING / DIFFICULT 4.0 1.61 3.54 1.24
OPENNESS 6.3 0.66 6.28 0.63
RECOMMENDATION 4.6 1.28 5.47 0.94

Table 23: The means and SDs of the questionnairetiiags for the events/periods grid compared to the gans
and SDs of the ratings for the other techniques beg assessed

As shown in the table, the events/periods grid technique was ggmatatl as being
lessinteresting, lessthought-provoking and lessecommendedas compared to the

other techniques being assessed.

6.2.3.4 Verbal feedback from feedback session
After the completion of all the sessions that assessed eachdumalitechnique, a
feedback session was held with each participant to gain more f&edbathe
techniques as a whole. An analysis of the responses that spigciddressed the
events/periods grid session is described below.

154



How beneficial was the session?

Analysis revealed 5 categories of responses, 3 being positive agdt®eeFirst, two
participants felt the events/periods grid session uwgesul, with comments such as
“useful in a contemplative way — looking back on where | am now”. Sedora,
participants felt the session wigvealing, with comments such as “the thing that was
revealed was how much I'm like my ideal”. Third, one participatitthe session was
interesting but not that useful, with the comment “it was jusizang how things just
came together”. Of the negative opinions, three participantshielsession wasot
useful, with comments such as “didn’t reveal anything — no great surprased two
participants found the session todificult , with comments such as “made me think

about events buried away - it was really hard work”.

Did any changes in thinking or behaviour result fro m the session?

Eight participants did not feel any changes resulted from theseathough four of
these noted that their understanding had increased. Two participkntisefe had
changed, one saying “I'm probably a bit less stressed about thihgsither saying “I

thought about things | thought I'd dealt with and moved on”.

What uses is the grid to you?

Only three participants offered possible uses of the events/periddergthemselves.
Two participants suggested usesdecision-making such as “maybe in helping to
make a major decision by plotting it on the grid” and “at a pagrcpbint in your
career, use past events and some of the same attributes $iordetaking and career
guidance”. Another participant commented that if their ideal neyg@ass had been
more different from their current situation, this might have heldedtify possible

changes.

What uses is the grid to other people?

Five participants suggested uses of the events/periods grid forpethle. Analysis
revealed two categories of responses. First, three participaggested uses at work
for Human Resourcessuch as “to build a picture of how successful a person’s going
to be in a certain situation”. Second, two participants suggested us
understanding other people such as “to look at the grid of someone who has had a

significant event in their life and see how it has affected them
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How could the events/periods grid technique be impr

oved?

Eight participants offered suggestions for improvements. Four ipariis suggested

that theselection of eventssould be improved, such as “it would be better if it used

events that you didn’t already know much about” and “maybe use differentseso

it's not so intense”. Four participants felt that #edection of attributescould be

improved, such as “the way we generated the attributes wasdratdSometimes the

differences between the different attributes were difficult sieparate”. Two

participants noted that th&coring could be improved, making comments such as

“there should be encouragement to use a wider range of scores”@andhguld be

able to give reasons for the scores, and how they might change”.

6.2.3.5 General Opinions from Each Participant

To conclude this section of results, Table 24 presents the gener@ngpirom each

participant to the events/periods grid technique taken from various solineetable

is of the same format as Table 8 shown in section 5.1.3.5.

Par't | General impressions | Rank How beneficial wasthte session

B Very good 2 The grid when it comes out, that&llseinteresting. It was
just amazing how things just came together. | diondw
about benefits, not for myself anyway.

F Interesting, challenging 3 Not particularly useful, but maybe helps me ustierd why

(initially) I’'m feeling the way | do. Doesn’t help me do angthiwith it,
so just another way of identifying how | feel.

C Interesting, 4 Like a road map of the major turnings that steene a
Challenging course. Useful in a contemplative way — lookingkbas

where | am now, but not so sure with using it loegkiorward.

A Difficult, unsure of 6 Didn’t reveal anything — not great surpriseskndw that
conclusions anyway.

D Not very enlightening 6 | don't think it revealedything. | didn't find it useful.

J Good session 6 Quite an intense session. Queéfe dkade me think about
events buried away. Emotional roller-coaster. Rezdird
work. Constantly had to analyse the events.

E Interesting, Difficult 7 I hadn't quite realisédvas so close to an ideal. Very simild
to the other repertory grid.

G Highly visual, clear 7 Really interesting hovillitstrated the linkages, how pattern
between different phases of my life changed andevtrere
were similarities.

H Different to anything 7 One of the least beneficial of all the sessibesause it didn't
I'd seen before. Quick throw up anything that surprised me, or that | hatthought
to analyse. of before.

Difficult, confusing 8 It tried to make you thirdf your personality development —

but was harder because the time periods were naitasi

Table 24: General opinion and ranking from each paticipant in the main study to the events/periods gd
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6.2.4 Summary and Discussion

6.2.4.1 Summary of Results

The typical grid produced during a session comprised about 8 elemesrits(er time
periods), 10 attributes, and about 4 or 5 correlations (between eleahisr
between attributes). The most common attributes \megpiness (6 participants),
stressfulnesg3 participants) andmount of worry (3 participants). Eight categories
of attributes were discerned, the most common bdéegling & emotions (all
participants), moods & states (9 participants) anddecisions & outcomes (8
participants). Both types of grids (event grids and period gridsyédsimilar types
of attributes. The only notable difference being that the everds gad many more

attributes associated wigliignificancethan did the periods grids.

The post-interview questionnaires revealed that 3 participants fousgtki®n to be
interesting and3 participants found the session todiicult. Comments about what
was good about the session included 6 participants who felt that itghigll the
impact and association between events and phas€mments about what was poor
about the session included 5 participants who felt that there dificailties in the

use of attributes 6 participants felt that the session led to more understanding, 2

participants feeling that this was associated vétationships between events.

Comparison between the ratings of all the techniques being asskesad gshat the
events/periods grid technique was rated as being less interelstssg thought-
provoking and less recommended than the other techniques. The ratindsdrévaia
non-graduates rated the events/periods grid as beingthmrght-provoking, more
enlightening and more recommended than graduates. Also, there was some
indication that females rated this technique as nremmmended than males.
Comparison of the ratings for the events grid and the periods grid dhsovee
tendency for the events grid to be rated as being more thought-provoking and

enlightening than the periods grid.

Results from the feedback session showed that 3 participantsefedession wasot

useful, 2 participants felt it wasiseful, 2 participants felt it wasevealing and 2

participants felt it waslifficult . 2 participants felt that changes in thinking/behaviour

had resulted from the sessi@uggestions for personal uses of the events/periods grid

included helpingdecision-making (2 participants), and suggestions for uses by other
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people included use iHuman Resources(3 participant) andises inunderstanding
other people (2 participants) Suggestions for possible improvements included
improvements in theelection of eventg4 participants), and improvements in the

selection of attributes(4 participants).

When ranking all the techniques being assessed, 2 participants laeed
events/periods grid technique in their top three, and 7 participanedpiaimn their

bottom three.

6.2.4.2 Discussion

It is clear from a number of indicators that the participants fabadevents/periods
grid technique to be their least favoured of all the techniques bssegsed. Indeed,
seven of the ten participants placed this technique in their bottomwiren ranking

all the techniques during the feedback session. The other thre@ppatsc however,

did find the session to be interesting and useful.

Why this difference of opinions, and why was this technique geneeglyded as the
least favoured? As to the difference of opinions, there is somaimiichat female
non-graduates preferred this technique to male graduates. Imgigedtr a technique
that focuses on events and periods in a person’s life, no differersceowa in the
opinions of older participants compared to younger ones. Looking at the psoblem
participants found with the technique, the most commonly described iwete
choice of which events/periods to use and in the generation of attriBetdsps one
can account for male graduates’ lower opinions because they foundeitdifficult to
generate attributes for the events/periods, possibly becauses feoragraduates are
more used to thinking about or describing life events. However, thnjecture and

more work is required to examine this in detail.

Moving to the question of why the events/periods grid technique was disé le
favoured of all the techniques, there are two major components dhat atit. First,
performing the technique during the session failed to reveal anythimgonmany of
the participants. This may be due to the correlations that ethéiga the cluster
analysis. Certainly, these correlations appeared to be $aslegrising and interesting
to the participants than the correlations found using the people gemhd&eeviewing
the grid at a later date (during the feedback session) did not apppesvoke any
great interest in what had been captured nor how that might be iseafulongoing
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manner.

The lack of any major differences between the ratings from thaseised an events
grid and those that used a periods grid indicates that neither & Wheants is
perceived as better than the other. In comparing the events/peibtschnique with
the people grid technigue (described in the first part of this chafités clear that
participants preferred the people grid on almost all dimensionse $iectechniques
are almost identical except for the difference in the elemes®d, it indicates that the
participants find a grid of people preferable to a grid of eventefjerA likely reason
for this is that the participants are much more familiar ingiganguage to describe
and compare people whereas are less familiar with genettiutds used to describe
and compare different events and time periods. Perhaps a standsedisédttributes

for events/periods may improve the efficacy of this technique fbhekp purposes.

A number of specific problems and possible improvements to the eveiatdgperid
technique have been revealed. Some participants described problentisevativice
of events. Key life events elicited during the semi-structuneehiiew were used and
may have contributed to the low ranking of the technique. Hence,etasnmended
in future research to allow the participants to choose less impdita events,
perhaps minor events that had occurred recently in the personSdife participants
described problems with the generation of attributes. Unlike the pgogleechnique,
triadic elicitation was used for the events/periods grid techniqugeherate the
attributes. Thus, a possible improvement might be to try to alicibutes using one

of the other techniques, such as the interview or the event diagghnidues.

Further discussion and comparison with the other techniques will beedower

chapters 8 and 9.

6.3 Keirsey Temperament Technique

6.3.1 Introduction

Personality and temperament tests are much used by trait thdorisieasure and
categorise personality characteristics. Some of these aestalso used to facilitate
help. The standard format involves the use of a questionnaire to adgtarabout a
person's attitudes and behaviours. The answers from each questiailytypiimgs or

forced-choice, are then used to classify the respondent into alfzartiategory. When
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used for self-help, each category has an associated writtenitgandrading the user
with a standard description of their own and other personality typa® formation
on personality and temperament tests was covered previously ions2cti4.2. The
Keirsey Temperament Sorter is very similar to the Myaigd® Type Indicator
(MBTI), which is the most widely used technique for personal developm&poses
in organisational contexts. On the surface, the Keirsey TempeateSorter is virtually
identical to the MBTI, categorising people into 16 types based onajunigeory.
However, the Keirsey Temperament Sorter can be considereddawntversion of
the MBTI, aimed more at self-help rather than a strictemsmes of personality type
(Keirsey & Bates, 1984). The Keirsey Temperament Sorterselested as the control
technique for this research study into personal knowledge techniquelamedt in

section 4.2.1.

6.3.2 Materials

Using the internet site (www.keirsey.com), the following fouatenials were
produced: 70 questions with forced-choice answers (i.e. 2 alternataregnswer
sheet; a type-to-temperament grid; print-outs of the portragtsdescriptions) for the
4 main types and for the 16 temperaments. A summary of the 16 sanges and 4

main types are shown in Appendix J.

6.3.3 Method

1. Explain to the participant the general outline of the sessiamg ssmething like
the following: “First, I'll be asking you a series of questiddased on the answers
you give, I'll work out your particular temperament or personajipet I'll then
show you some information describing this type and maybe some siméarand

opposite ones, and see what you think of them”.

2. The questioning stage begins by explaining that there are anbrswers to each
guestion, and that the participant must choose one or the other of thersanke
list of 70 questions is placed on the table in front of both the integviemd the
participant, so that the latter can see the questions and posssilers. Each
question is asked in turn. A sheet of paper is used to cover-up theifgilow
guestions to aid focus and avoid the participant reading ahead and becoming

distracted. If the participant is struggling to select an andar a question, and
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comments that the answer depends on the situation, then explain yrexethe do
it as if they are at their most natural self, or whaermned “with the shoes off”.
After the participant gives each answer, mark the approprigfmee on the
answer sheet using a highlighter pen. This questioning sectiopeisdeorded to

capture the way the participant responded and any additional commenisaithe

When all 70 questions have been asked, count how many answers havedreen gi

in each category. Write on the score sheet the letter repires¢he temperament
dimensions. If the scores are close for a category, then batkedimensions and

treat this as a marginal score.

Explain the scoring system to the participant and the dimensioessihey have
been given. Using the type-to-temperament table, mark which tampet type
has been identified. If there is a marginal score (or scdre=), mark a primary

temperament and any secondary temperaments based on the maogazal sc

Select the portrait for the primary temperament type idedtiHand this to the
participant and ask them to spend a few minutes reading it,véfieh you will

ask for their reactions. Explain that they can feel free tkenmtes or mark the
page/s. When the participant is ready, ask them what they thoutte pbrtrait

they have just read. Explore in what ways it is similar dedéht to how they see
themselves. This questioning period is tape-recorded to capture thdhwa
participant responded. For those with marginal scores, repearatiaisss with the
relevant secondary portraits. If there is time, repeat theepsowith the primary,

and if appropriate secondary, high-level temperament types.

Using the type-to-temperament table, mark the temperanpes tiyat are directly
opposite those identified for the participant. If there is a malgscore, or a
number of marginal scores, then mark a primary opposite temperamereny

secondary opposite temperaments based on the marginal scores.

Repeat the process of giving the portraits and gaining feedioadke opposite

temperament types, and any secondary opposite temperament gpa®riate

6.3.4 Results

This section is split into five parts. First, there is anyasmlof the knowledge content

captured during the session. Second, there is an analysis ofgbases given to the
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open-ended questions on the feedback questionnaire. Third, there is ais afidhes
scores given to the rating-scale questions on the feedback questioRoaith, there
is an analysis of verbal responses given during the feedback sdwgicpécifically
addressed the Keirsey temperament sorter. Fifth, there ssinamary of each
participant’s opinion of this technique. The results shown are alh ki the main

study that involved 9 participants.

6.3.4.1 Content Analysis

Scoring

On the extroversion-introversion scale, 3 participants scored highextmversion
and 6 scored higher on introversion, although 2 of the latter were bordsdorng
4-6). On the intuition-sensation scale, 3 participants scored highatuttion and 5
scored higher on sensation, although 2 of the latter were bordedoren(s9-11 out

of 20). 1 participant was an exact borderline between intuition andtisené&oring
10-10). On the feeling-thinking scale, 7 participants scored highexeding, O scored
higher on thinking, and 2 scored the same on both (scoring 10-10). Of the 7 w
scored higher on feeling, 3 were close to the border (scoring Qn%he judgment-
perception scale, 5 participants scored higher on judgment and 4 sogined ¢

perception, although 2 of the latter were slightly borderline (sg@i12).

The scoring classified 3 of the participants as having the tempetasha Protector,

and 2 having the temperament of a Healer. One participant wasifield as
Champion and another as Provider. One participant was on the border roetwee
Protector and Inspector. One participant, who had scored 10-10 on tgorizgewas

on the borders between 4 temperaments (Promoter, Performer, Chaargon
Inventor). Using the four high-level temperaments, 4 of the pamitspaere classed

as Guardians, 3 as an Idealist, 1 as an Artisan and 1 as borfetiveen three types

(Idealists, Artisans and Rationals).

Comments on Portraits

Each participant was shown about 10 portraits, including their priteargerament,
their high-level temperament class, borderline temperaments atraitgodirectly
opposite of their primary temperament. The 9 participants provideitedetamments
on a total of 65 portraits, i.e. an average of 7.2 portraits pecipant. The remaining

2 or 3 portraits that were read were not commented upon in dethi garticipant
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felt these were very unlike themselves. The most common portlats were
commented upon were the Guardian and the ldealist which were eachestadm
upon by 7 participants. Other common portraits were the Inventor, whash w
commented upon by 6 participants, and the Champion, Protector and Astisah,

were each commented upon by 5 participants.

When shown the portrait of their primary temperament, most gatits expressed
very positive reactions, making comments such as “a very tragorebf me”, “there
wasn’t anything there that | could disagree with” and “maybe 90%abfis absolutely
spot on”.When shown the portrait of their primary opposite, 6 participanteddhat
it was very unlike themselves, making comments such as “thdirstely not me”, “I
don't relate to any of that” and “if | painted a portrait of whar aot, there are an
awful lot of words here I'd choose”. However, 3 participants pointedhaitsome
parts of the descriptions of their opposite were like themselvakingh comments
such as “overall, it isn't me at all, but there are bits toaid be me” and “I wouldn’t

say it was all the opposite”.

Comments on Selected Phrases

Within the 65 portraits commented upon, there were a total of 176 pliradesing
single words and whole sentences) that participants selectéteasagreeing with or
disagreeing with. As part of the analysis, these phrases el&ssified based on

similarity of subject matter. This resulted in the 6 categoshown in Table 25.

Event Category No. 'go- Examples
s
Traits 51 9 sociable, inventive, sensitive to thelihgs of others,
mindmates as spouses, quick to like and dislilmrapleter
Behaviours & 50 8 abstract in thought and speech, are afragatppoess their own
Emotional Reactions emotional reactions, cooperative in accomplishigrtaims

Jobs & Subject Areas 24 9 police officer, masteceEmonies, bank examiners, hospital
insurance industry, educationally they go for thenknities

sl

Focus & Attitudes 24 8| focus on human potentialgy4oriented as children, thejr
preferred time and place is the past, think in geoh ethical
values

Desires & Motivation 16 6 | intention always to "Heemselves”, seek unity in their lives
insatiable hunger for knowledge, willing to workatphours

Abilities 11 6 | good at functional analysis, can ersfand and deal with
complex issues, have strong empathic abilities

Table 25: Categories of phrases commented upon ihg Keirsey portraits
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In Table 25, the first column shows the category (a hame givamtmarise the class
members), the second column shows the number of phrases that foatetfayg the
third column shows the number of participants who commented on phases of the

category, and the fourth column shows some examples of the categoiyers.

Following this classification, the categories of phrases weatysed on the basis of
the percentage of phrases contained in the category that had beed wagth or
disagreed with by all those participants who commented on the pbradet had
received both agreement and disagreement from different part&ijdrg results are

the percentages shown in Table 26.

Number of phrases Number of Number of phrases
agreed with phrases disagreed with agreement &
with disagreement
Traits 62.7% 31.4% 5.9%
Behaviours & Emotional Reactions 54% 30% 16%
Jobs & Subject Areas 29.2% 54.2% 16.7%
Focus & Attitudes 75% 12.5% 12.5%
Desires & Motivation 68.8% 12.5% 18.8%
Abilities 36.4% 45.5% 18.2%
Average 54.4% 31.0% 14.7%

Table 26: Amount of agreement and disagreement witphrase categories

As shown in the table, participants agreed with 54.4% of the phtesesommented
upon, which was generally reflected over all the phrase categdries major
exceptions to this were the phrases associatedjotithand subject areasOf these,
only 29.2% received agreement from participants. Similarlyigysants disagreed
with 31.0% of the phrases they commented upon, which was generbtadfover
all the phrase categories, except jmps and subject areasof which 54.2% were
disagreed with. At the opposite extreme were phrases assogiite focus and

attitudes, 75% of which received agreement and 12.5% received disagreement.

The specific phrases that were selected for comments byipantis were analysed for
commonality. It was found that 9 phrases had been commented upon by 3 or more
participants. These phrases and comments about the agreemengedisat they

received are shown in Table 27.
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Phrase/Sentence No. Agreement Taken froAn..
pessimistic about the future, fatalistic aboutyhst, and 5 all disagree Guardian
their preferred time and place is the past andjtteway
intention always to "be themselves" 4 all agree rbian
they can chat tirelessly about the ups and dowitizeiin 3 lagree, 2 Protector
lives disagree
the hospital is a natural haven for them 3 all glisa Protector
shyness with strangers 3 2 agree, 1  Protector

disagree
empathic 3 all agree Idealist
benevolent 3 all agree Idealist
seeing to it that others toe the mark 3 1 agree & 2 Supervisor
disagree
have an eye out for a better way 3 all agree Irorent

Table 27: Most common phrases selected for commeloy the participants

Working with the Opposite

After being shown the portrait of their opposite and discussing thisf &e
participants were asked if they felt they could work with thietgf person or that it
might cause friction. 4 participants felt that there would be pnablevorking with
their primary opposite, although 2 felt that they could avoid any dalshewould
want to get out of the situation as soon as possible. The other elpaants felt that
they could, and had, worked successfully with people like their oppesifgetament,
2 participants feeling that it was important to have people of oppbges to

compliment each other and get the job done.

6.3.4.2 Feedback questionnaire - Open-ended questions
Directly following the Keirsey temperament session, eachicgzanht completed a
feedback questionnaire containing four questions on their reactions tcs@nsé\n

analysis of the responses is as follows.

What were your general impressions of the Keirseyt = emperament session?

From the 9 questionnaires received from the main study, a total efttiés were
made to describe the general impressions to the Keirsey tamgrdraession. The
most popular impression was “interesting” used by 6 participanteurber of
impressions were associated with enjoyment, such as “enjoyednseSgery good”
and “light-hearted”. Two participants described the accuracy gbditeait, using the

terms “accurate” and “insightful”, although another participant ndieat the
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technique “did not really categorise me correctly”. A furthern8n-positive
impressions were used: “forced difficult choices”, “ambivalentid a“not

challenging”.

What was good about the Keirsey temperament session ~ ?

Analysis revealed two main categories of responses of whatgaad about the
Keirsey temperament technique. First, 4 participants feltteobnique was good
because thportraits given were accurate, such as “came up with a personality trait
that | found quite like how | perceive myself’, “the end result wgactly how | see
myself’, and “I thought the analysis was remarkably accuratepiarly when | read
the opposites so as to confirm that | couldn’t relate to the pettraédecond, 3
participants felt the technique was good because it guask and easy such as
“relatively easy to do, except for some questions” and “quick angdteakto use”.
Other responses covered a variety of issues, such as “feedbaackaiibor was

focussed”, “very enlightening” and “could have been fun if gave betterer”.

What was poor about the Keirsey temperament session ?

Of the 9 questionnaires received, 6 participants made comments owasatoor
about the Keirsey temperament technique. Analysis revealed ttegodas of
responses. First, 7 participants felt the Keirsey technique ppas because of
difficulties in answering the questions such as “l didn’t fully understand some of
the questions”, “I felt that different answers would be applicahledifferent
situations” and “I struggled with up to 30-40% of questions which answgive”.
Second, 3 participants felt the technique was poor becaupellems with the

outcomes such as “did not categorise me well” and “no firm conclusions”.

Please describe anything in the Keirsey temperament session that made you

think about things you hadn’t (consciously) thought before, or helped give you

a greater understanding of yourself?

Of the 9 questionnaires received, 6 participants responded to thisoquéstalysis

revealed a single category of responses, made by 3 participastsxiated with

specific new thoughts about one’s personalifysuch as “harmony in relationships is

much higher up my priority list that I'd previously thought” and “intéi@ with

others - empathetic approach”. Other responses covered a varisspes, such as

“some of the questions were things that | hadn’t consciously thought thbmigre”
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and “I've done a similar activity before using other tools”.

6.3.4.3 Feedback questionnaire — Rating scales
After performing the Keirsey temperament session, each o therticipants in the
main study completed a rating-scale questionnaire. The questionneluded 6

ratings with Likert-type scales from 1 to 7.

The results of the questionnaire ratings were compared to explpfierences due
to gender, age or qualifications. Table 28 shows average values tamthrd

deviations (in brackets) for these demographic variables.

Gender Age Qualifications
Rating All Male Female <40 yrs >40yrs  Non-Grad Geddu

Interesting 5.33 4.83 6.33 5.80 4.75 5.67 5.17
(1.118) | (0.753) | (1.155) | (1.304) | (0.500) (1.155) (1.169)

Thought- 4.33 4.00 5.00 5.00 3.50 4.00 4.50
provoking (1.658) | (1.673) | (1.732) | (1.414) | (1.732) (1.732) (1.761)

Enlightening 3.33 3.17 3.67 4.00 2.50 3.00 3.50
(1.414) | (1.472) | (1.528) | (1.225) | (1.291) (1.00) (1.643)

Demanding / 2.78 3.00 2.33 2.80 2.75 2.33 3.00
Difficult (1.202) | (1.265) | (1.155) | (1.483) | (0.957) (1.155) (1.265)

Openness 6.44 6.33 6.67 6.60 6.25 6.33 6.50
(0.527) | (0.516) | (0.577) | (0.548) | (0.500) (0.577) (0.547)

Recommend'n 4.89 4.50 5.67 5.40 4.25 5.33 4.67
(1.537) | (1.517) | (1.528) | (1.342) | (1.708) (1.528) (1.633)

Table 28. Comparison of the means and SDs of the egtionnaire ratings for the Keirsey temperament
technique based on the gender, age and qualificatie of the participants

As shown the table, there is little difference in scoring basedjender, age and
gualifications. One exception is that females rated the Keiesshniqgue as being
more interesting (mean=6.33) than males (mean=4.83). In addition, there was a
tendency for younger participants to rate the Keirsey techniqubeig more
enlightening (mean=4.00) than older participants (mean=2.50). No statistis& te

were performed due to the low number of participants involved.

Table 29 shows the mean and standard deviation of ratings for treeK&chnique

as compared to those from the other techniques being assessed.
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KEIRSEY TEMPERAMENT ALL OTHER TECHNIQUES
SUBJECT OF RATING Mean Std Dev. Mean Ave Std Dev.
INTERESTING 5.33 1.05 5.50 1.00
THOUGHT-PROVOKING 4.33 1.56 5.43 1.06
ENLIGHTENING 3.33 1.33 4.66 1.25
DEMANDING / DIFFICULT 2.78 1.13 3.72 1.31
OPENNESS 6.44 0.50 6.26 0.66
RECOMMENDATION 4.89 1.45 5.43 0.92

Table 29: The means and SDs of the questionnairetiags for the Keirsey temperament technique compaie:
to the means and SDs of the ratings for the otheethniques being assessed

As shown in the table, the Keirsey temperament technique wasathgnmated as
being lesghought-provoking, lessenlightening, lessdifficult/demanding and less
recommended as compared to the other techniques being assessed. The Keirsey
temperament technique was rated as teesght-provoking andless enlightening

than the other techniques.

6.3.4.4 Verbal feedback from feedback session

After the completion of all the sessions that assessed eachdimlitechnique, a
feedback session was held with each participant to gain more f&edbathe
techniques as a whole. An analysis of the responses that splgcidbdressed the

Keirsey temperament session is described below.

How beneficial was the session?

Analysis revealed 3 categories of responses, 1 being negative @ugitie. First,

four participants felt the Keirsey temperament sessionnabsgseful, with comments
such as “it didn’t give me any understanding or anything revealing abetutand

“you did it and said ‘I agree, | agree’, but what did it tel mmat | didn’t already
know?”. Second, three participants felt the sessionimtasesting but not that useful,
such as "it was interesting to see how the responses had pigeonrheleb

accurately”. Third, two participants felt this technique, likeparsonality techniques,
wasuseful, such as “I always benefit from these personality things,usectiney help

me focus on the positive side of my personality”.

Did any changes in thinking or behaviour result fro m the session?

None of the participants felt that the session had led to any changi@sking or
behaviour, making comments such as “helped confirm what | already kfieav”
conscious changes - maybe sub-conscious” and “possibly useful for peoptimho
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know what they're like, but not for me”.

What uses is the Keirsey temperament portrait to yo u?

Four participants offered personal uses of the Keirsey informafiwa. participants
suggested uses ihecision-making and behaviour making the comments “it may
help when thinking about going for a job to eliminate unsuitable jobs” arps‘inee
understand the things | might do or rationalise the way | might beimagertain
circumstances”. One participant felt personality techniquegeireral, helpedaise
self-esteem stating “they help make you think a bit more positively about ydursel
about why you're different and that it's okay to be the way you aieibther
participant suggested a useraising self-understanding stating “maybe it could
help me to understand myself more by re-reading what my persaypktyghould be,

and might help me realise why | don’t like doing certain things”.

What uses is the Keirsey temperament portrait to ot ~ her people?

Three categories of responses were found. First, six partisisaggested using the
technique forselection and suitability for a jolhb making comments such as “to help
fit people to jobs”, “useful for interviewers to give a more corgpénd balanced view
than just doing an interview” and “suitability to the job you're in and hmwu
approach it". Second, four participants suggested using the techniqueafar
building, making comments such as “if you need a mixture of people to dgka ta
then having people with different personalities will help”. Thirdp tparticipants
suggested the technique could be used dgtimg agency making comments such as
“might be interesting to match partners for long-term relatigsshiy looking at

relationships that have worked well”.

How could the Keirsey temperament technique be impr  oved?

Seven participants made suggested improvements. Three particgpggested that
the portraits were too general and needed to be more personawo participants
noted thatmore time was required to read through all the portraits. Two participants
noted that thelearer languagewould be better in the questions and portraits. Two

participants questioned thepeatability of the answersthey had given.

6.3.4.5 General Opinions from Each Participant

To conclude this section of results, Table 30 presents the generalnspirom each
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participant to the Keirsey temperament technique taken from vadomeses.

Par't | General impressions | Rank How beneficial washte session

E Interesting 1 | really enjoyed it, mainly becao$eonversations I'd had
with some friends who were very enthusiastic alitolifs
interesting to see if you can tell things aboutgedrom the
answers they give to some simple questions.

F Very interesting. I'm 4 | always benefit from these personality things;duse they
fascinated by tools that help me focus on the positive side of my persopalit
assess personalities

J Very good, enjoyed 4 Like a lot of test info we use at work, such aeifison
session International. Nothing mega-revealing, not likepoeis

sessions.

A Interesting, but lacking| 5 I've done these sort of things before. Couldtesta a lot of
firm conclusions the statements afterwards. But didn't give me any

understanding or anything revealing about me.

G Interesting, forced 5 Didn’t tell me more than Myers-Briggs or Thomson
difficult choices International, just expressed it in another ways&ful tool.

It pulls different elements of me together — haavrl, but not
how I've developed.

H Quick 6 | was amazed that it was such a gooahéks to me. It's
interesting but not that useful, except realisimat 1 slot
exactly into a category.

I Interesting, 7 You did it and said “| agree, | agree”, but what it tell me

Ambivalent, Insightful that | didn’t already know?

C Light-hearted, Not 7 The fact it's used in women’s magazines madgtit-
challenging Accurate hearted. | was impressed by the way it categorsed

enjoyed it, but it didn't reveal anything.

D Method simplistic. Did 7 Nothing was revealed. In general, these techsique very
not really categorise mg good and they do help to crystallise out some #hthgt tend
correctly to be woolly before. But | didn't find this one digkat all.

Table 30: General opinion and ranking from each paticipant in the main study to the Keirsey Temperamat Session

6.3.5 Summary and Discussion

6.3.5.1 Summary of Results

7 participants had scores that placed them in a single temperakhdmding a

Protector, 2 being a Healer, 1 as a Champion and 1 as a ProvidetAer 2

participants were borderline due to equal scores on 1 or more dimaféien.shown

the portrait of their primary temperament, most participanpsessed very positive

reactions. When shown the portrait that is the direct opposite af phienary

temperament, 6 participants commented that it was very unlikeséhegs, and 3

pointed out that some parts of the descriptions of their opposite inglar 20 how

they see themselves. When commenting on phrases in the porixaitategjories of

phrases were discerned, the most common ke&itg (all participants) angbbs &

subject areas(all participants).

The post-interview questionnaires revealed that 6 participants fousgétk®n to be
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interesting and 2 participants found the classification to dmeurate. Comments
about what was good about the session included 4 participants who fethéhat
portraits given were accurate and 3 participants who felt that the technique was
quick and easy Comments about what was poor about the session, included 7
participants who felt that there wedéficulties in answering the questionsand 3
participants who felt that there wapeoblems with the outcomes6 participants felt

the session led to more understanding, 3 participants feeling thatahki associated

with specific new thoughts about one’s personality.

Comparison between the ratings of all the techniques being asskesad shat the
Keirsey technique was rated as being kbssight-provoking andless enlightening
than the other technigueRatings indicated that females found the Keirsey technique
to be moreinteresting than males, and there was some indication that younger

participants found the technique to be meméghtening than older participants.

Results from the feedback session showed that 4 participantsefedession wasot
useful, 3 participants felt the session wameresting but not that useful and 2
participants felt the session waseful. None of the participants felt that changes in
thinking or behaviour had resulted from the sessiBour participants made
suggestions for personal uses of the Keirsey technique, includingi@paents who
suggested uses in helpidgcision-making and behaviour Suggestions for uses by
other people included use &election and suitability for a job (6 participants) and
uses inteam building (4 participants).Suggestions for possible improvements
includedmaking the portraits more personal(3 participants)havingmore time (2
participants), havinglearer languagein the questions and portraits (2 participants),

and examining the repeatability of profiling (2 participants)

When ranking all the techniques being assessed, 1 participant phacd<eirsey
technique in their top three, and 4 participants placed the Kegshpigue in their

bottom three.

6.3.5.2 Discussion
It is clear from a number of indicators that the participantedrahe Keirsey
temperament technique quite poorly compared the other techniques. Indgezheonl

participant placed this technique in their top three when rankindaltechniques
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during the feedback session, whilst 4 placed it in their bottom tG@apared to the
other techniques being assessed, this places the Keirsey temapergechnique
second to last in favouritism. Why should this be the case?dttamy not due to the
amount of interest generated, since almost all the particijantsl the Keirsey
temperament session to be interesting, enjoyable and not that demandifigult.
Rather, the reason for the low ranking seems to be the restiisaiethnique not
being as thought-provoking nor enlightening as most of the other technindesd)
the post-session questionnaires showed that ratings for the Kéarsgerament
technique were significantly lower for scorestlbdught-provokingand enlightening
compared to the other techniques. What appears to be happening is tibgtapés
generally find the Keirsey technique to be interesting and enjoyeuause of two
factors: (1) the quiz-like nature of the method, and (2) the surprgiogracy of the
portraits. Although the portraits are accurate, this meralgstwhat the participants
already know about themselves and does not lead them to explore aspects

themselves nor provide any revelations.

It is interesting that female participants tended to find theskg technique to be
more interesting than males, and there was some indicationoilnager participants
found the technique to be more enlightening than older participants. Pdradpter

point shows that younger participants are less certain or knowledgalablt their

own temperament, hence find the portraits to be more enlightening.

One aspect of the full Keirsey temperament method is to exgheravay people
would work and interact with someone who fits their opposite temperafrem the
limited amount of evidence gathered here, there was a wide o&iogéions on this
matter. About half the participants believed they could work withr thygposite, and
in some cases this would be positively beneficial. The other mlfever, believed
they definitely could not work with there opposite and it would be in no way
beneficial. This wide range of opinions suggests that littidoie gained from
presenting any firm recommendations on this matter, unless theee deeper

understanding of the way this changes from person to person and sitoaimmtion.

A number of specific problems and possible improvements to the Keeskgique
have been revealed. Most participants described problems with thenumgsstage.

Three problems here were (1) understanding the question and answets {Hee
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language used), (2) deciding which of the two answers to give, awdo(Bgs that
answers would change depending on the mood/situation. Although such problems
should not occur in a tried-and-tested technique, these problems perhepteitiuht
the technique has been developed using one population of people (probably all
American in this case) but then applied to another. A second sujgag@vement
from participants is to make the portraits less general and mpersonal. This
somewhat contradicts the nature of this technique since the paateadsmed at being
general. However, this may reflect a need for a larger numibgpportraits, and by

implication more than four dimensions.

Further discussion and comparison with the other techniques will be doiere

chapters 8 and 9.
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7 NETWORK-BASED TECHNIQUES

A picture shows me at a glance what it takes dozens of pages of a bgodutadex
(lvan Turgenevauthor, 1818-83)

This chapter covers the empirical work undertaken on three techniquek drashe
construction of semantic networks. The chapter is divided into thcéerse The first
section covers the use of an event diagram technique to explorea'péfs history.
The second section covers the use of a state diagram techniqueoie é¢le states
that a person can be in (e.g. their moods and feelings) and what evantions move
them from state to state. The third section covers the useexision ladder and an
aspirations diagram to explore the issues surrounding a decision andhéssv
represent the wider picture of a person’s aspirations. Each @f skeetions includes

the method used to administer the techniques, the results obtainedistaisaion.

7.1 Event Diagram Technique

7.1.1 Introduction

The event diagram technique is based on the application of process ntapgapture

a person’s autobiography. Process mapping is a technique involving theictimst

and modification of a process map. A process map is a type of Retvegram that
shows the inputs, outputs, resources, roles and decisions assocthtadpvacess or
task in a domain. Knowledge engineers often use a software toolasuicb Control
Editor tool in PCPACK, to perform process mapping with an experreM
information on process maps and process mapping was previously covezetionss
3.1.1.3 and 3.1.3.8, and an example of a process map was shown on Figure 5 (
section 3.1.1.3). The results obtained for the event diagram technidog ther pilot

study were described in section 4.1.8.4.

7.1.2 Method

The event diagram technique makes use of 3 PCPACK tools: the PrEidicm,
Process Ladder and Control Editor (see Appendix B). The Control Eslitbe tool
most used during the session with the participant. For each panticthe following

steps are performed prior to the session:

1. Identify events from the transcript of the initial interviewsiGg the Protocol
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Editor tool).

Produce a timeline (on paper) showing the span of the participnfi®m birth

to the present, marking decades and placing events at the appropgate da

Using the timeline for reference, segment the participdifé’snto about 8 time

periods. Name the periods including the dates, e.g. “at univért81)”.

Using the Laddering tool (process ladder), place the time pes®dgppermost
nodes in a hierarchical breakdown (in chronological order). Enter theseagnt
child nodes to the appropriate time periods, again in chronological drdie

exact date of an event is not known, a position for it in the laddstirmated.

Using the Control Editor tool, enter the time periods as oval-dhgpecess”
nodes on the top-level diagram, so that they appear in chronologicalfianaer
top-left to bottom-right. The nodes showing time periods are joined byddates

showing the chronology.

For each time period, use the Control Editor tool to create aiagwam and enter
the appropriate events as oval-shaped “process” nodes. The eveatgieifitsal,
should be ordered chronologically from top-left to bottom-right. If dates
unknown or events overlap or occur in parallel, then these are placeontaliz

to one another.

Using the interview transcript, attempt to identify threeghiassociated with each
event. First, the reasons the event occurred (e.g. “It happenedsédoa was
being nasty to me”). Second, the way the event affected things‘ifemade my
parents very proud of me”). Third, the way the event was describged (

“traumatic”, “a turning point”).

For each event, represent the reasons the event occurred as(usmgsthe
rectangular “datastore” nodes and solid arrows). For each reasoere w
applicable, show which previous event led to the reason using a solid(ag. by
representing the reason as an output from a previous event). Theiseasanan

‘interface’ between the two events.

For each event, represent the way the event affected thisgewing the state of
things before the event as inputs to the event, and the state ofdfigrgbe event

as outputs. Where applicable, connect these inputs and outputs to othert@vent
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show how the effects of one event caused or were affected by ajseiisevent.
If this occurs across the boundaries of time periods, show the apteoptéaface

on the top-level diagram connected to the appropriate two time periods.

10. Represent descriptions of events using the rectangular “ddtasides placed at

the right-hand edge of the associated events.

During the session, use a portable PC running PCPACK (version 2drleaEh

participant, the following steps are performed during the session:

1. Use the Process Ladder to check for factual inaccuracies imatnes and dates of
time periods and events. Alter the position of the events in the laddein the

Control Editor diagram if the event had been placed in the wrong period.

2. Using the Control Editor, show the top-level diagram which displagstime
periods. In chronological order, show each diagram and describe what it
represents. Use the diagram to check and modify the diagramptmdethe
knowledge captured. Try to link interfaces between events. Usdidgeam to
prompt for further knowledge, including additional events, reasons fors\bat
way events affected things and event descriptions. Add the new knowtetige

diagrams using the Control Editor tool.

7.1.3 Results

This section is split into five parts. First, there is anymiglof the knowledge content
captured during the session. Second, there is an analysis ofihases given to the
open-ended questions on the feedback questionnaire. Third, there is ais afidhes
scores given to the rating-scale questions on the feedback questioRoait, there
is an analysis of verbal responses given during the feedback sdegicpécifically
addressed the event diagram session. Fifth, there is a surafreagh participant’s
opinion of this technique. The results shown are all taken from the shady that

involved 10 participants.

7.1.3.1 Content Analysis

Basic Statistics
The number okventsused by the participants ranged from 16 to 42, and averaged

25.2. The number oihterfaces used by the participants ranged from 5 to 67, and
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averaged 35.7. The numberadMent-attributes used by the participants ranged from 4
to 20, and averaged 10.6. The number of diagrams developed during the @sdion
diagram depicting a time period in a person’s life) ranged fram & and averaged
4.3. Using these basic statistics, the typical set of evewgrains produced by a
participant during the session would include about 4 diagrams, each didepéating
about 5 or 6 events, about 9 interfaces and 2 or 3 event-attributesampleof such

a typical diagram is shown in Figure 12.

not ambitious had enough of school wanted money

T1
left school at 16 (1982)

T5
joined apprenticeship scheme (1982)

T2
met my future husband (1983)

I;;
wanted to do personnel work

different circle of friends

more perspective

more ambitious for education

T3
did ONC ('84-'86)

very happy

got grades for uni

more confident

T6
decided to go to University (1986)

Figure 12: Typical example of one of the diagramseleloped during an event diagram session
The basic content of the event diagrams was analysed to explod#fargnces due

to gender, age or qualifications. Table 31 shows differences inuthéer of events,
the number of interfaces, the number of attributes, the number dhage per event

and the number of attributes per event for these demographic variables.
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Gender Age Qualifications
All Male Female <40 yrs >40 yrs Non-grad  Graduate

Number of 25.20 26.33 23.50 23.00 27.40 21.25 27.83
Events (7.871) (9.223) (6.137) (5.244) (9.990) (3.594) (9.109)
Number of 38.10 43.17 30.50 35.40 40.80 32.75 41.67
Interfaces (17.175) | (14.176) | (20.535) | (11.149) | (22.830) | (22.470) | (13.779)
Number of 10.60 12.33 8.00 8.00 13.20 6.50 13.33
Attributes (5.797) (7.062) (1.633) (3.162) | (6.9785) | (1.915) (5.989)
Interfaces per| 1.494 1.683 1.211 1.561 1.427 1.449 1.524
event (0.5789) | (0.3797) | (0.7662) | (0.4395) | (0.7413) | (0.9398) | (0.2654)
Attributes per| 0.4139 0.4537 0.3542 0.3504 0.4774 0.3190 0.4771
event (0.1803) | (0.2180) | (0.1023) | (0.1455) | (0.2048) | (0.1356) | (0.1884)

Table 31. Comparison of the contents of the eventatjram based on the gender, age and qualificatiorsf the
participants

As shown in the table, older participants used newent-attributes (mean=13.20)

than younger participants (mean=8.00). Graduates tended to useintesfaces

(mean=41.67), morevent-attributes (mean=13.33), and moasdtributes per event

(mean=0.4771) than non-graduates (means=32.75, 6.50 and 0.319, respectively).

Events

There were a total of 252 events across all the diagrams cadedtrdthese were
classified based on similarity of subject-matter. This reduibh 13 categories. The
larger of these categories (with more than 20 occurrences)assceiated with (1)
change in role (2) training courses,(3) births and deaths (4) relationships, (5)
time on a job, and (6)joining/leaving an organisation These and the other
categories are shown on Table 32. In this table, the first colimowssthe event

category (a name given to summarise the class membersgdbed column shows

the number of events that form the category, the third column showsithieer of

participants who used events of the category in their diagramsharfidurth column

shows some examples of the category members.
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Event Category No. | No. Examples
Ps

change inrole 28 8 got a promotion, moved to HEgame a foreman, left the labg
training courses 27 8 go on sales course, start MiBArse on presentation skills
births and deaths 26 9  birth of son, wife died, dizd
relationships 22 8| met first wife, first year of mage, decided to be single
time on a job 22 8 | change of boss, organised legteget pay rise
start a job 21 10| got first job, got job at foundygt job in shop
moved home 17 6| came back to Scotland, bought @nsleh got place with J
marriage & split-up 16 10| got married, get engagétt decided to leave
illness 14 4 iliness of father, broke neck, hadazanident
school & university 13 7 | wentto Grammar Schodt, $ehool at 16
redundancy 10 6| company went bust, made redundant
looking for job 8 4 | spenttime looking for a johijriking about different jobs
interests 6 4 | went to squash competitions, madeaa b
realisations 5 2 realised things weren't forevesljised how nasty you can be
family matters 4 2 | spent more time with family, seent to nursery
start/end a business 4 1 opened another busit@gsdsconsultancy

Interfaces

Table 32: Categories of events used on the evenadgrams

The participants produced a total of 388 interfaces (including inputputsuand

input/outputs) across all the diagrams constructed. Removing thodadaeteames

that were repetitious, there were 371 unique interfaces. The nurhbeterfaces

produced by each participant ranged from 5 to 68, and averaged 38.8.césterfa

associated witltonfidence(e.g. more confident, knocked confidence) were used by 6

participants, and the interfao®re independentwas used by 3 participants.

The 371 unique interfaces were classified based on similaritybpéct matter. 351

were classified into one of 20 categories. These are shown on3R&bidich is of the

same format as the previous table.
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Category No. | No. Examples
Ps

Situation & Context 53 10| job had novelty valuetraxvork, lived apart, more stability
Traits 37 lack of confidence, fairly easy-goitess outgoing
Wants 35 wanted to do engineering, wanted inuggrece, wanted suppor
Feelings 29 10| felt guilty, felt a bit harder, moetaxed, feelings of regret
Thinking & Understanding 26 9| think more about tigainore self-awareness
Learning 23 9 learnt to take responsibility, readisbout limitations
Relationships 22 7| still remain friends, got onyweell with manager
Interests 18 9 | interest in manufacturing, boredh wie job
Money 17 7 | richer, more focused on saving money
Confidence 15 6 | boostin confidence, knock to amice
Help & Encouragement 11 6| advised to give-up wpdtents encouraged me
Qualifications & 11 6 | no qualifications, no others in family had té® university
Education
Possibilities & Constraints 8 5/ could go on holidaguldn't cope on my own
Mood & State 8 5| relieved, hurt and angry, readget married
Priorities & Perspective 7 5| job a high prioritpleured my approach to things
Success 7 4| got me noticed, high standards of work
Independence 6 more independent, wife and chkitgtddent on me
Motivation & Ambition 6 more determined, more dtitus for education
Norms 6 values of parents, peer group saw chasdeolish
Needs 6 need to achieve, reinforced need for §ommts

Table 33: Categories of event interfaces used ondlevent diagrams

The 388 interfaces were classified on the basis of whether tréatdg was acting as

the input to an event, the output of an event, or both an input and an outpas. It

found that 35.9% of interfaces acted as inputs, 41.8% acted as outplia2.4%

acted as both an input and an output. The percentage figures for theomoson

categories of interface are shown in Table 34.

Common Interface Categories %age of Inputs  %agaugbuts | % of Input/Outputs
Situation & Context 61.1 % 29.6 % 9.3 %
Traits 41.7 % 30.6 % 27.8%
Wants 57.1% 20.0 % 22.9%
Feelings 12.9% 38.7 % 48.4 %
Thinking & Understanding 8.3 % 79.2 % 12.5%
Learning 45 % 77.3% 18.2 %
Relationships 50.0 % 36.4 % 13.6 %
Interests 44.4 % 222% 33.3%
Money 18.8 % 50.0 % 31.3%

Table 34: Percentage of interface types for the mbsommon interface categories
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As can be seen, the percentage of outputs for the categorighirding &

Understanding andLearning are much higher than the average.

Event Attributes

The participants produced a total of 106 event-attributes acroshealliagrams
constructed. Only 5 attributes were used by more than one partidipamtatic was
used by 3 participantsjuite traumatic, stressful fine andvery happy were used by

2 participants.

Of the 106 attributes, 93 were classified into 11 categories.largest categories,
with more than 10 occurrences, were associated withugset & difficulty, (2)
emotions and moods, (3) expectancies & variation and (4) happiness &
enjoyment These and the other categories are shown on Table 35 (whichhis of t

same format as Table 33).

Category No. | No. Examples
Ps
upset & difficulty 21 8 | very upsetting, hard, toygjuite difficult, not too bad
emotions & moods 12 6 embarrassment, felt hollowgrg self-doubt, husband a bi
moody
expectancies & variation 11 8 shocked, very unetgukc disappointing, unusual, more
varied

[72)

happiness & enjoyment 10 8 happy, enjoyable, egitifelt good, we thought it wa
marvellous

attribute of other people 6 3 she was a politicéinal, she was protective & nagged a Ipt

success & results 5 4 very successful, stood atineijob

stress 5 3| very stressful, lots of stress & trauma

importance 5 2| animportant transition, turningnpd my career
regrets 4 3| never regretted the decision, big kesta

attribute of self 4 3| had to rely on own strengtid problems with exams
wants & needs 2 2| wanted to do well, needed af laok

Table 35: Categories of event attributes used on ¢hevent diagrams

Observations in Participant’s Use of the Event Diag  ram Session

An interesting and unexpected limitation was found in the symbologyabieiin
PCPACK for constructing event diagrams. Quite often, a partitigguired to show
that a particular state of the world (as represented by afarggihad caused another
state of the world to occur without an explicit intervening event. éxample, the

event “found out our son was very ill” resulted in the output “needing to withe
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stress” which led to the interface “put problems at work in petisgéavhich was an
input to the event “got promotion”. The representation used was to spigug the
two interface boxes next to each other. An example of this wasnspi@viously on

Figure 12 for the interfaces “different circle of friends” anmibte perspective”.

7.1.3.2 Feedback questionnaire - Open-ended questions
Directly following the event diagram session, each participantpteted a feedback
guestionnaire containing four open-ended questions on their reactions tediua.se

An analysis of the responses is as follows.

What were your general impressions of the event dia  gram session? (2-3

adjectives please)

From the 10 questionnaires received from the main study, a total eftiés were
made to describe the general impressions of the event diagramanseBhe most
popular impressions were “interesting” used by 6 participants, ahdught-
provoking”/"stimulating” used by 3 participants. “Enlightening” and “SigifEasy
to follow” were each used by 2 participants. The other impressiare Wwery

impressive”, “enjoyable”, “quick” and “novel”. No negative impressiamese used.

What was good about the event diagram session?

Analysis revealed five main categories of responses of whagjeasabout the event
diagram technique. First, 5 participants felt the session wad fecause of the
clarity of the diagram format, such as “the events were clear to see in their logical
order”, “it helped me visualise events in chronological order” andt“f@ay of
structuring this type of information”. Second, 3 participants fedtdession was good
because itevealed new knowledgesuch as “enabled linkages to be made between
important but different events in life and work” and “I feel | fearlot more through
this mapping process and can be more reflective”. Third, 3 partisifelt the session
was good because provoked thought, such as “it made me think about key events
and how they influenced my behaviour and decisions” and “it pulled out many

thoughts we had not discussed before”.

What was poor about the event diagram session?
Of the 10 questionnaires received, 6 participants made comments omwaghabor

about the event diagram technique. Analysis revealed little asityilbetween the
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responses. Only two of the responses were similar and assoeitdtedack of time,
i.e. “l would have liked more time” and “it opened up other linkagespaachpted
other memories which time pressure made impossible to captuitedr @sponses
covered various issues, such as “a bit clinical perhaps”, “I dideltit looked in-
depth at how the events had affected my life” and “difficult to apate how it will

be useful to anyone other than me!”.

Please describe anything in the event diagram sessi  on that made you think

about things you hadn’t (consciously) thought befor e, or helped give you a

greater understanding of yourself?

Of the 10 participants only one did not respond to this question. Anatyssled
three main categories of the ways the event diagram technicuedHehd to greater
self-understanding. First, 5 participants felt the session letidie understanding
aboutlinks between eventssuch as “helped me reflect on past experiences and how
they affected my decisions”, “it made some links between evesit$'d realised were
probably there, but hadn’t thought about in much detail” and “it was iteifne that

a total picture of actions and their relationships to one another altimeg-line began

to emerge”. Second, 2 participants felt the session led to morestarméng about
links between events and behaviourssuch as “made me see links between events
and my subsequent changes in behaviour that | hadn’t previously considéried,’ 2T
participants felt the session led to more understanding alpegific issuessuch as

“made me think how things like health and money does shape your life”.

7.1.3.3 Feedback questionnaire — Rating scales
After performing the event diagram session, each of the 10ipartts in the main
study completed a rating-scale questionnaire. The questionnaire thdudatings

with Likert-type scales from 1 to 7.

The results of the questionnaire ratings were analysed to exgplgrdifferences due
to gender, age or qualifications. Table 36 shows average values tamthrd

deviations (in brackets) for these demographic variables.
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Gender Age Qualifications
Rating All Male Female <40 yrs >40yrs  Non-Grad Graté
Interesting 5.50 5.50 5.50 5.00 6.00 5.50 5.50
(1.179) | (0.837) (1.732) | (1.581) 0) (1.732) (0.837)
Thought- 5.30 5.50 5.00 4.80 5.80 4.75 5.67
provoking (1.494) | (1.049) (2.160) | (1.924) | (0.837) (2.062) (1.033)
Enlightening 5.00 5.33 4.50 4.20 5.80 4.75 5.17
(1.633) | (1.033) (2.380) | (1.924) | (0.837) (2.500) (0.983)
Demanding / 3.20 3.00 3.50 3.00 3.40 2.75 35
Difficult (1.398) | (1.549) (1.291) | (1.581) | (1.342) (0.957) (1.643)
Openness 6.40 6.33 6.50 6.40 6.40 6.50 6.33
(0.516) | (0.516) (0.577) | (0.548) | (0.548) (0.577) (0.516)
Recommend’n 5.60 5.67 5.50 5.20 6.00 5.75 5.50
(0.843) | (0.516) (1.291) | (1.095) ) (1.258) (0.548)

Table 36. Comparison of the means and SDs of the egtionnaire ratings for the event diagram technique
based on the gender, age and qualifications of tigarticipants

As shown in the table, there are no notable differences in tihhgsdiased on gender,
age and qualifications. The only tendency is for older participantaté the event
diagram technique more highly than younger participants. No staltiséists were

performed due to the low number of participants involved.

Table 37 shows the mean and standard deviation of ratings for the eagmatndias

compared to those from the other techniques being assessed.

EVENT DIAGRAM ALL OTHER TECHNIQUES
SUBJECT OF RATING Mean Std Dev. Mean Ave Std Dev.
INTERESTING 55 1.12 5.48 0.99
THOUGHT-PROVOKING 5.3 1.42 5.29 1.08
ENLIGHTENING 5.0 1.55 4.42 1.21
DEMANDING / DIFFICULT 3.2 1.32 3.66 1.28
OPENNESS 6.4 0.49 6.26 0.66
RECOMMENDATION 5.6 0.80 5.33 1.01

Table 37: The means and SDs of the questionnairetiags for the event diagram technique compared tohie
means and SDs of the ratings for the other techniags being assessed

As shown in the table, the event diagram technique was geneatteltyas being more

enlightening as compared to the other techniques being assessed.

7.1.3.4 Verbal feedback from feedback session
After the completion of all the sessions that assessed eachdualitechnique, a
feedback session was held with each participant to gain more f&edbathe

techniques as a whole. An analysis of the responses that spigciddressed the
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event diagram session is described below.

How beneficial was the session?

In general, 7 participants felt the session was beneficial &eltliBwas not. Analysis
revealed 4 categories of responses, 3 being positive and 1 negatste.fdar
participants felt the session wavealing, such as “it pulled out patterns I'd not seen
before, which is that my life tends to go in lots of phases” atattssto tie things
together and reveal reasoning why some events happen”. Second, teipgdifelt
the session helped thefearn more about themselves, such as “began to make
connections and come down to a number of core motivations that sat behgidngeci
— | learnt a bit about myself’. Third, two participants felt fession wagteresting
but not useful, such as “it was interesting to see how unrelated events neany y
apart could have very similar effects”. Fourth, two participéeitthe session wasot

useful and of no interestsuch as “it just put down on paper what | know”.

Did any changes in thinking or behaviour result fro m the session?

Four participants felt that changes had resulted from the se3siuanparticipants
commented that they fefhore comfortable afterwards, one saying “it makes me a
little more settled to think | don’t know what | could have changed”pther saying

‘it made me feel more comfortable about the root causes of ae€isiOne
participant noted “it does help you start to think about how you approach psoblem
and events as they occur”. Another noted “it made me think howthttigs can have

just as big an affect on how you are as bigger things”.

What uses are the event diagrams to you?

Eight participants suggested personal uses of the diagrams.sisnedyealed four
main categories of responses. First, 4 participants suggestedh usiding self-
understanding, such as “it's diagnostic — it looks at the root cause, ratiaerjtst the
symptoms of things” and “it gives a greater understanding aboutt#radtion of the
events and how you deal with them”. Second, 3 participants suggestednuse
decision making, such as “maybe to influence some decisions” and “reflecting on
outcomes”. Third, 3 participants suggested usesasutobiographical record, such

as “good concise way of recording what's going on” and “like a Htifeshistory to
map out what someone did”. Fourth, 2 participants suggested usesoimnising

situations, such as “ensuring you're recognising what's going on and the
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interactions”.

What uses are the event diagrams to other people?

Seven participants suggested uses of the diagrams by other peupleat€gories of
responses were found. First, four participants suggested thdteif people seeing
their diagram it would be fomterest only, making comments such as “maybe of
some interest to people who know me” and “my wife might find itrasing”.
Second, three participants suggested using the techniqudufoan Resources
making comments such as “lots of uses - it could be used quickly sity] &x job

fit, terms of conditions, trade off in stability-income balancahd “career
development, what training a person needs, and team recruitmemtt. SDiggestions

included use in relationship counselling and use by psychologists.

How could the event diagram technique be improved?

Seven participants made suggested improvements. Of the suggestidas three
participants noted thahore time was required. Three participants suggested that
more information could be captured about events, such as their importance and their
emotional impact. Two participants felt thdicitation process was crucigl one
suggesting thaprompt questions from the software would aid the process. One

participant suggested that the diagram formattea<linical.

7.1.3.5 General Opinions from Each Participant
To conclude this section of results, Table 38 presents the gener@ngpirom each
participant to the events diagram technique taken from various sotiheetable is of

the same format as Table 8 shown in section 5.1.3.5.
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Par't | General impressions Rank | How beneficial washe session

D Very impressive 1 It made me realise something | had not realisfdrb
J Really enlightening 2 Really enjoyed this style of learning. Had tdeef on issues.
session
C Enlightening, 2 Didn't get a greater understanding, but it's likeoad map
Stimulating where events/decisions are put down that werepaegmnt.
G Novel, Interesting, 3 Began to make connections and come down to aewuaib
Enjoyable core motivations that sat behind decisions.
A Interesting, Thought- 4 Starts to tie things together and reveal reagowimy some
provoking events happen
B Interesting 5 It mapped out all the important things and itugiat out
everything that was important
E Interesting 5 Nothing particular was revealed.
| Interesting, Thought- 6 It was different because it is event-based rétiear assessing
provoking your personality or ranking with no detail or reaisg
behind.
F Interesting 8 Nothing really surprises me, but a fairly quickywof putting
down thoughts.
H Quick, simple, easy to 8 It just put down on paper what | know
follow

Table 38: General opinion and ranking from each paticipant in the main study to the event diagram tebnique

7.1.4 Summary and Discussion

7.1.4.1 Summary of Results

The typical set of diagrams produced during a session comprised abmgrdms,
each diagram depicting about 5 or 6 events, about 9 interfaces and 8vent3
attributes. There were no significant differences in the numbeoaés and links in
the diagrams based on gender, age or qualifications, except forirsticaion that
graduates use more event-attributes than non-graduates. The most pgmdaof
event were associated wittarting a job (all participants),the break up of a
marriage or serious relationship (all participants) andbirths and deaths (9
participants). The most popular types of interface were assdaoreth feelings (all
participants) situation & context (all participants) andhterests (9 participants). On
average, 35.9% of interfaces acted as the input to an event, 41&8¥%asaan output
from an event, and 22.4% acted as both an input and an output. The most popular
event-attributes were associated witiset & difficulty (8 participants)expectancies

& variation (8 participants), anappiness & enjoyment(8 participants).

The post-interview questionnaires revealed that 6 participants foursggb®n to be

interesting. Comments about what was good about the session included 6 participants
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who felt the diagram format was clear, 3 participants who felt the technique
revealed new knowledgeto them, and 3 participants who felt the technique
provoked thought There was no consensus among the participants about what was
poor about the session, except for 2 participants who both mentidaadaf time. 3

participants felt the session led to more understanding &bksitbetween events.

The ratings showed some indication that older participants likedvig eiagram
technique more than younger participants. The ratings also showedirstioation
that the event diagram technique was found to be mwolightening than the other

techniques being assessed.

Results from the feedback session showed that 4 participanthdeftession was
revealing, 2 participants felt it helped therfearn more about themselves, 2
participants felt it wasnteresting but not useful and 2 participants felt it wasot

useful and of no interest.

4 participants felt that changes in thinking/behaviour had resulted frersession, 2
of them feelingmore comfortable afterwards 4 participants suggested using the
technique to aicelf-understanding and 3 participants suggestadtobiographical
uses. Suggestions for uses of the diagrams by others includedouddsnian
Resources(3 participants) Suggestions for possible improvements inclutiasling

more time, the ability to capture the importance of events anof ygempt questions.

When ranking all the techniques being assessed, 4 participants phacexvent
diagram technique in their top three, and 3 participants placed tin¢ dagram

technique in their bottom three.

7.1.4.2 Discussion
In general, the event diagram technique proved to be successful iningaEnd
representing autobiographical knowledge and in so doing facilitating selfe

understanding.

The technique enabled the capture of a large variety of event thpegasons why
events happened, the ways events affected the person’s life antrithétes of
events. The diagram format was found to be clear to follow arnthealparticipants
found it easy to understand and use. The technique helped prompt the partaipa

provide a clear description of events and how the effects of one evdnt ha
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repercussions for later events. About half the participants foundedgsos had

revealed new knowledge, especially in the links between events.

Although the event diagram technique could probably be used without any
preparation, the use of material from the semi-structured ieteryrovided an
efficient means to initiate the session and allow the particijpavndlidate and add to

the knowledge already captured.

It seems that part of the power of this technique is the wayhiohwit prompts the
participant to view events from the perspective of ‘inputs’ and ‘outpués’ how a
particular event affected the participant, significant othether circumstances, and
how these changes acted as either triggers or factors fogsebsevents. One of the
problems with the diagrammatic format used was the lack ofreliffiation between
three types of ‘input’, i.e. (1) the factors that triggere@ant to occur, (2) the factors
that influenced the way the event occurred, and (3) the factorséhataltered by the
event. Using different symbols for these three categories woulda beseful

modification to the current format.

Three further modification to the diagram format were found.,Rivetaddition of one
or more classes of relation (i.e. types of link), to represansal links between
‘inputs’ and ‘outputs’ (as described previously at the end of section 1I).1S3:cond,
some means to capture the importance of events and their emotipaat.iferhaps
the use of colour or different symbols might help with this. Thih#, tise of a
customisable set of symbols and possible use of pictures and imagdshelp the
personalisation of the technique since some people may find the foorfatmal and

clinical in its current state.

A number of problems and possible improvements to the event diagramqtexhni
have been revealed. Some participants suggested a need for neor&Hisncan be
viewed as encouraging as it implies the participants who sugdbseate sufficiently
motivated and interested to spend more time with this technique. Arsoihgestion
was the use of prompt questions, i.e. to make use of a form-fdiewe of software
and automatically construct prototype diagrams from the respongas ghis would

be a useful move towards automating the technique.

Further discussion and comparison to the other techniques will be cowethd i
following two chapters.
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7.2 State Diagram Technique

7.2.1 Introduction

The state diagram technique is based on the use of a stattomametiwork to capture
and explore the states that a person can be in (e.g. their mooid=lamgs) and how
they move from state to state. A state transition networkypeaof network diagram
that comprises two elements: (1) nodes that represent thethtt@sconcept can be
in, and (2) arrows between the nodes showing all the events and #dttiboan cause
transitions from one state to another. An example of a staisittoa network for a
telephone was shown previously on Figure 6 (in section 3.1.1.3). More atfomon
the use of state transition networks for knowledge acquisition casubd fn sections
3.1.1.3 and 3.1.3.8. The results obtained for the state diagram tecldoigug the

pilot study were described in section 4.1.8.8.

7.2.2 Method

This technique consists of a network-construction technique using a segleof A3

paper, a pencil and rubber. The procedure is as follows.

1. Explain to the participant the following “In this session, wed# drawing a
diagram called a state transition network” (make light of #et that it is a
complex name and they will not have heard of it). Explain the ba$iesstate
transition network, i.e. “it's a diagram showing the statesgbmething can be in

and the possible transitions that can occur to move from stategb sta

2. Using the reverse side of the A3 paper, draw a simple exahalstate transition
network, e.g. for a telephone. Explain the following whilst drawimsg “If we take
a telephone as an example, then it can have a number of statastdoce it can
be just sitting there, it can be ringing, a person can be diailingn be used for a
conversation, it can be broken”. For each of these states draw arsha

containing a brief textual description of the relevant state.

3. Explain “Now we have some states that the phone can be in,nvghoav the
ways in which it moves from one state to another, for instanzanitmove from
the ‘just sitting there’ state to the ‘ringing’ state if thhember is dialled”. At this
stage, add an arrow on the diagram between these two nodes with rngmbe

dialled’ as a label next to it. This explanation is repeated d@wnes other
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transitions, which are added to the diagram.

Explain that the telephone can be in only one state at one tichehat this a

particular feature of this type of diagram.

Explain that transitions will generally be one of two thingsstFthey can be
actions that someone performs such as dialling a phone number, or pipkang
receiver. Secondly, they can be events that happen, such as whatepeth to
make the phone break. Also explain that there can be more than onef way
moving from one state to another, so we can have more than one lalbel on t
arrows. Also explain that the diagram, when completed, shows notabrilye
transitions that can occur, but also that the absence of an arnweebdivo states

shows that those states cannot follow each other.

Explain “What we will be doing in this session _is mvawing one of these
diagrams for a telephone but for the states thatggiunto” (make light of this).

Turn the A3 sheet of paper to the blank side.

Ask the participant “to think of a few states that you get irfplain that these
might be “emotional states, behavioural states, physical statbferent states of
thinking, or different patterns of thinking or behaving that you get irfothe
participant is struggling to think of any states, then suggesttiiest think of

things like different moods or emotions.

As the participant describes each state add it as an ovatishage to the A3
sheet of paper. These nodes should be placed near the centre portiopagpfethe
and spaced so that transitions can be entered later (an apprapeaatets make

the ovals about 2cm across and separated by about 2-3cm).

When a number of states have been added, start to add transiioashd first
two states mentioned and ask the participant in what ways hefsimeov@ from
the first to the second state. For example, ask “in what ways/ou move from
the state of being happy to the state of being annoyed”. If theiparti responds
with a transition between these states, then enter an arrovalaelditl with the
action or event explained. Ask “are there any other ways in whighmyght move
from the state of being happy to the state of being annoyed”. If fuebponses

are given, then add these as extra labels on the arrow.
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10.

11.

12.

13.

14.

Staying with the first two nodes, ask the participant in wiagswe/she can move
in the opposite direction, i.e. from the second state to thesfatt. For example
ask “in what ways can you move from the state of being annoyed ttatkeo$

being happy”. Add an arrow and label/s, if appropriate.
Repeat steps 8 and 9 for every other pair of nodes.

If at any stage the participant responds that they cannot nwweofre state to

another, or cannot think of an appropriate transition, do not add an arralebr |

As the diagram grows and is explored, more states willgemand transitions
will be added as appropriately. If needs be, a number of smefiarate diagrams

can be constructed for sets of discrete states.

When the session is about 5 or 10 minutes from the end, try to lgiggagram
construction to a conclusion. Explain that “the final thing to do isotdhgough
each of these states and write down an approximate figure of howahyohr
time you spend in that state. I'd like to put down two figures, otfeeipercentage
of time you're in the state at work, and the other is the pegewtfaime you're in
the state outside of work, at home”. Starting with the more alestites, ask the
participant to estimate these percentages for each statenjrfitat for time at
work, then time outside work. As each figure is given, add it talidlgram either
inside or directly next to the appropriate node (depending which ieeglesing

the labels “w” for work and “h” for home (for conciseness).

7.2.3 Results

This section is split into five parts. First, there is anyamslof the knowledge content

captured during the session. Second, there is an analysis ofgbases given to the

open-ended questions on the feedback questionnaire. Third, there is ais afidhes

scores given to the rating-scale questions on the feedback questioRoaith, there

is an analysis of verbal responses given during the feedback sdegtiapecifically

addressed the state diagram session. Fifth, there is a syroimeeich participant’s

opinion of this technique. The results shown are all taken from the shady which

involved 10 participants.
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7.2.3.1 Content Analysis

Basic Statistics

The number oftatesused by the participants ranged from 5 to 25, and averaged 7.9.
The number ofinks used by the participants ranged from 11 to 40, and averaged 21.6.
Of the 216 links used across all the diagrams constructed, 63.4%nve®ted with

a single transition (i.e. label), 27.3% were annotated with targsitions (joined with
AND or OR), 6.0% were annotated with three transitions and 2.8% amarotated

with four transitions. This resulted in a total of 323 individual tt@orsidescriptions.
Based on these statistics, a typical diagram would depictt@& stad 22 links. An

example of part of a typical diagram is shown on Figure 13.

Figure 13: Part of a typical state diagram

The basic content of the state diagrams was analysed to eapiodifferences due to
gender, age or qualifications. Table 39 shows differences in the nawihsites, the
number of links, the number of individual transitions, the number of linkstaée

and the number of individual transitions per state for the demograprablest
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Gender Age Qualifications
All Male Female <40 yrs >40 yrg Non-grad  Graduate
Number of 10.10 10.50 9.50 9.20 11.00 9.00 10.83
States (5.743) (7.232) (3.317) (2.775) (8.031) (3.367) (7.139)
Number of 21.50 24.67 16.75 20.20 22.80 18.50 23.50
Links (7.619) (7.737) (4.924) (3.421) (10.712) (6.137) (8.361)
Individual 32.30 36.50 26.00 31.60 33.00 23.25 38.33
transitions (10.95) (10.65) (9.092) (6.348) (15.12) (4.992) (9.585)
Links per 1.532 1.500 1.580 1.595 1.469 1.302 1.685
state (0.324) (0.235) (0.467) (0.401) (0.255) (0.203) (0.306)
Ind’l tran’s 3.577 4.054 2.862 3.825 3.328 2.755 4.124
per state (1.264) (1.332) | (0.8356) | (1.710) (0.718) (0.691) (1.299)

Table 39. Comparison of the contents of the stateafjrams based on the gender, age and qualificatioms the
participants

As shown in the table, males used mdirks (mean=24.67), morendividual
transitions (mean=36.50) and moiadividual transitions per state (mean=4.054)
than females (means = 16.75, 26.00 and 2.862, respectively). Gradsatkesore
individual transitions (mean=38.33), morknks per state (mean=1.685) and more
individual transitions per state (mean=4.124) than non-graduates (means = 23.25,
1.302 and 2.755, respectively).

States

The 79 states were analysed for commonality. 11 states weretfohaste been used
by two or more participants. The most common state haapy with 5 participants
using this in their diagranttressedand worried were each used by 4 participants.
Depressed frustrated and sad were each used by 3 participants, arhoyed

bored, busy, tired andupsetwere each used by 2 participants.

The 79 states were classified on the basis of similaritysafnimg. This resulted in six
categories that were namethotions, feelings, behaviours, physicatognitive, and
neutral. Information on these is shown in Table 40. In this table, the dofstmn
shows the category name, the second column shows the number dhstiatesn the
category, the third column shows the number of participants who uded efahe
category in their diagram, and the fourth column shows some exaofpbesegory

members.
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Category | No. | No. Examples
Ps
emotions 25 10 | happy, calm, angry, nervous, pavocried, concerned, impatient
feelings 20 8 bored, confident, enthusiastic, guiinfulfilled, work mood
physical 11 6 feeling fit, tired, headaches, itk
cognitive 10 6 reflective, creating, analytical,dtious, denial
behaviours 11 3 busy, playing, influencing, resbking for a new job
neutral 3 3 neutrality, normal, even keel
Table 40: Categories of states used on the stategrams
Transitions

The 323 individual transitions were classified into categories basesimilarity. Of
these, 290 unique transitions were classified into one of 6 clessssiated with
events actions time, needs cognitions and states A detailed explanation of the

categories is as follows.

The largest category was associated wittntsand comprised 126 unique transitions.
These were classified into 10 sub-categories as illustratéahie 41 (which is of the

same format as the previous table).

Sub-Category No. | No. Examples
Ps

other people 21 8| someone else panics, people donithat | want, recognition
from others, event is caused by others

w

challenge & boredom 17 new challenge occurshadienges occur, source of boredom

removed, new situation becomes familiar

g
=
[y}

general negative event 5  unwanted event odeakisthings happen

circumstances 12 4|  major re-organisation occursemork & responsibility
expectations 12 4| good event expected, expectdiidfiled

health 11 3 catch illness, get tired, better health

work 8 4 | good day at work, jobs do not go well

control 6 3 lack of control, situations acceleraitg of control

general positive events 5 3 good event occursgshjoing your way

money 4 3 | money difficulties, get huge cheque

Table 41: Sub-categories of transitions associatedth events

The second largest class was associated aétions and comprised 114 unique

transitions. These were classified into 10 sub-categorielsistsdted in Table 42.
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Sub-Category No. | No. Examples
Ps

—
N

success & achieveme 3 T  achieved something ptiwdudo a good job, don't achieve al

objectives, failing at anything

cognition 21 10| realise | should have done somgtlgpot that | am in a
stressed state, decide to move, coming to ternishsid event

health & energy 13 4| eating lots, sleeping weblifey fit

general action 10 6| taking action, do things, Bothething to do

completion 10 4 | finish job, resolve problem, firawion

rest/relaxation 9 6 take time off, have a holidagrk too hard

mood change 6 5| gettoo serious, calm down, hawrobange

other people 6 4| making others a disciple of yoewy socialising

pastimes 4 2 drink, listen to music, find somethimgead

work 4 2 | get new job, make work enjoyable, retire

Table 42: Sub-categories of transitions associatedth actions

The four smallest categories are described in Table 43.

Category | No. | No. Examples
Ps
time 25 9 | time, time passing, 2 or 3 days latepeapwears off with time
needs 6 2 | need stimulation, need to produce songethi
cognitions 5 5 belief that things are going agayost, knowing there must be a
conclusion
states 4 2 | physically/mentally worn out, being baswork

Table 43: Four smallest categories of transitions

Observations in Participant’s Use of the State Diag  ram Technique

Some difficulties and issues were observed in the use of thedsigtams with the
participants. First, there was some confusion in the differenteebe states and
transitions. For example, the state “rest” and the transitiane a rest” are virtually
synonymous. The need for good prompting and supervision is needed to ciahify s
instances. Second, although there was a possible difficulty irotistraint of a person
being in only one state at a time, such multiple states ase'skgat and irritable” did
not seem to cause any problems. Third, diagrams became quite x@nglentidy.

The use of software would have been preferable to pencil and paper.

7.2.3.2 Feedback questionnaire - Open-ended questions
Directly following the state diagram session, each participanipleted a feedback

guestionnaire containing four open-ended questions on their reactions tedioa.se
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An analysis of the responses is as follows.

What were your general impressions of the state dia  gram session?

From the 10 questionnaires received from the main study, a total aritiés were
made to describe the general impressions of the state diagsmiors The most
common impressions of the session were “interesting” used by @ipantis, and
“simple”/’straightforward” used by 3 participants. Other impi@ss included
“intriguing”, “organic”, “looks at the way you feel holistically@dnd “would not think
of drawing a diagram to reflect moods etc”. Of the 16 entafisbut one gave a

positive reaction. The only mildly negative impression was “pert@psimple”.

What was good about the state diagram session?

Analysis revealed four categories of responses of what was good thleostate
diagram technique. First, 3 participants felt the session washgmadise iprovoked
thought, such as “forced me to think about factors which influence my
moods/behaviour” and “made me think about how | separate life & worksissue
Second, 3 participants felt the session was good becaeseded new knowledge

and understanding such as “understanding the linkages between moods/feelings and
the differences between home and work” and “recognising the diffetiagies of mind

that | can be in”. Third, 3 participants felt the session was feoduse it waan aid

to clearer thinking, such as “separated out different aspects of life so could reduce
clutter in brain” and *“highlighted just how things are interlinked'bufh, 2
participants felt the session was good because itint@esting, such as “the most

interesting of the sessions to date”.

What was poor about the state diagram session?

Of the 10 questionnaires received, 6 participants made comments omwaghabor
about this technique. Analysis revealed very little similabégween the responses.
Only two of the responses were similar and associated witlouteame i.e. “no
interpretation of what it all means!” and “| was a little amsdd to where it was
leading — results”. Other responses covered various issues, stechiaslinical”, “I
probably have more states but it was quite difficult identifyingntheand “could

possibly ignore complex interaction of events”.
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Please describe anything in the state diagram sessi  on that made you think

about things you hadn’t (consciously) thought befor e, or helped give you a

greater understanding of yourself?

8 participants provided responses to this question. Analysis reveatednain
categories of responses. First, 3 participants felt theoselesl to more understanding
aboutthetransitions and progression between statesuch as “I'd not really thought
about the various stages | go through to reach my best or woest’ statl “it gave me

a greater understanding of the efforts | will take in order tnt@ia an emotional
equilibrium”. Second, 3 participants felt the session led to more sitadeling about
the amount of time spent in statessuch as “I had never considered how much time

(%) | spend in each mood/state before”.

7.2.3.3 Feedback questionnaire — Rating scales
After performing the state diagram session, each of the 1Q@ipartis in the main
study completed a rating-scale questionnaire. The questionnaire thdbudatings

with Likert-type scales from 1 to 7.

The results of the questionnaire ratings were analysed to exgplgrdifferences due
to gender, age or qualifications. Table 44 shows means and standatiodsvfin

brackets) for these demographic variables.

Gender Age Qualifications
Rating All Male Female <40 yrs >40yrs  Non-Grad Grate
Interesting 5.90 5.67 6.25 5.40 6.40 6.25 5.67
(1.101) | (1.366) (0.500) (1.342) | (0.548) (0.500) (1.366)
Thought- 5.60 5.50 5.75 5.60 5.60 5.50 5.67
provoking (0.699) | (0.548) (0.957) (0.894) | (0.548) (0.577) (0.817)
Enlightening 5.30 5.33 5.25 5.00 5.60 5.50 5.167
(0.950) | (1.033) (0.957) (0.707) | (1.140) (1.000) (0.983)
Demanding / 4.20 3.67 5.00 5.00 3.40 4.75 3.83
Difficult (1.135) | (1.033) (0.816) (0.707) | (0.894) (0.957) (1.169)
Openness 6.00 5.83 6.25 6.00 6.00 6.25 5.83
(0.943) | (1.169) (0.500) (1.225) | (0.707) (0.500) (1.169)
Recommend’n 5.50 5.33 5.75 5.40 5.60 6.26 5.00
(0.707) | (0.817) (0.500) (0.548) | (0.894) (0.500) 0)

Table 44. Analysis of the questionnaire ratings fothe state diagram technique based on demographiadtors

As shown in the table, there are few notable differences irs¢bheng based on
gender, age and qualifications. There are two exceptions td-its§. non-graduates

rated the state diagram as beimgre recommendedto others (mean=6.26) than
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graduates (mean=5.00). Second, younger participants rated theiatmten as being

more demanding/difficult (mean=5.00) than older participants (mean=3.40). No

statistical tests were performed due to the low number of ipantits involved.

Table 45 shows the mean and standard deviation of ratings for thelisigi@em as

compared to those from the other techniques being assessed.

STATE DIAGRAM ALL OTHER TECHNIQUES
SUBJECT OF RATING Mean Std Dev. Mean Ave Std Dev.
INTERESTING 5.9 1.04 5.42 1.01
THOUGHT-PROVOKING 5.6 0.66 5.25 1.19
ENLIGHTENING 5.3 0.90 4.38 131
DEMANDING / DIFFICULT 4.2 1.08 3.51 1.32
OPENNESS 6.0 0.89 6.32 0.60
RECOMMENDATION 55 0.67 5.34 1.03

Table 45: The means and SDs of the questionnairetiags for the state diagram technique compared tohe
means and SDs of the ratings for the other techniags being assessed

As shown in the table, the state diagram technique was genataltlyas being more
interesting, more enlightening and moredifficult/demanding as compared to the

other techniques being assessed.

7.2.3.4 Verbal feedback from feedback session

After the completion of all the sessions that assessed eachdimlitechnique, a
feedback session was held with each participant to gain more f&edbathe
techniques as a whole. An analysis of the responses that splgcidbdressed the

state diagram session is described below.

How beneficial was the session?
In general, 7 participants felt the state diagram sessioeraficial and 3 felt it was
not. Analysis revealed 4 categories of responses, 3 being positiviereegative. First,
five participants felt the session wesvealing, such as “I had previously thought |
was quite moody, but not realised all the triggers that cagetrithose off” and “it
made me see it could be just time or my sub-conscious effortsdblat change my
state”. Second, two participants felt the sessionuseaful, such as “I found it difficult
to put percentages on the states, but it was useful”. Third, tvtizipants felt the
session wanteresting but not useful such as “consolidation rather than anything
new - but enjoyable”. Fourth, one participant felt the sessiometasseful and of no
interest, making the comment “I was really unsure where it was goimghing came
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out of it”.

Did any changes in thinking or behaviour result fro m the session?

Nine participants commented that no changes had resulted from siense#though

six of these described possible uses of the diagram. The onepaartiviho described
a change made the comment “it's helped in the way | feel abolt aad | feel a bit
more positive about it”. Those that described possible uses of theardiagpade

comments such as “the sort of thing that could come out of it wagetga hobby, or
you're spending too much time on the computer” and “it would be usefull ié ltapy

of it and asked ‘which bubble I'm in and what can | do to get into artbod?”.

What uses is the state diagram to you?

Nine participants suggested personal uses of their diagram. Bnedygaled three
categories of responses. First, 3 participants suggested useving to a better
state, such as “you could look at it to understand whereabouts in it you areyamtit
come through a different route, a more direct route”. Second, 2ipartis suggested
uses inincreasing self-understanding,such as “from a self-awareness point of view
and for decision-making, | think that's very good”. Third, 2 participanuiggested
uses inbalance and prioritisation, such as “to get a more balanced life, to decide

what to concentrate on, perhaps to decide how you would spend your day”.

What uses is the state diagram to other people?

Nine participants suggested uses of the diagram for others.sfedyealed one main
category of responses associated withroving relationships, which was mentioned
by six participants. Comments on this subject included “if my aifd | did one of
those, and showed each other, you'd start to understand things to avoidututage
without getting into a confrontation to find out”, “if you're working wibmeone in a
team, it would be useful to know what makes them get upset” agduiknew what
causes people to move from one state to another, it would help deélnthem”.
Other suggestions included uses in reducing stress, identifyinmgraequirements,

and identifying the best way to spend one’s day.

How could the state diagram technique be improved?
Eight participants made suggested improvements. Two participaggesied the

inclusion of astandard list of states and transitions to select from. Two participants
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noted thaimore time was required. Two participants suggested thapteeentation

could be improved, one saying that software could help, and the otheg fasi the

diagrammatic format should be less clinical. Other suggestimhsded calibrating

the meaning of the terms across people, and giving more explanatishaofthe

technique was aiming to achieve.

7.2.3.5 General Opinions from Each Participant

To conclude this section of results, Table 46 presents the gener@ngpirom each

participant to the state diagram technique taken from various solifeesable is of

the same format as Table 8 shown in section 5.1.3.5.

Par't | General impressions | Rank How beneficial wasthte session

C Enlightening. Thoughtt 1 Made me see that it could just be time, or my-cuiscious
provoking. Intriguing. efforts, that change my state to make myself happy.

H Interesting 1 I never sit down and analyse wifigel guilty, or why | feel

depressed, and the links between these.

F Fairly straightforward 1 All sorts of interestitfyngs have come out of that.

D Quite good 2 The part where we put down the peage of time in each

state. | think that would help to get the balarightrin life.

A Interesting — the more 2 So much was downloaded, | wasn't able to make
so as we got into the conclusions. | need to study the diagram and utetetsvhat
session it all meant.

E Interesting 2 | had previously thought | was guitoody, but not realised

all the triggers that can trigger those off.

B Extremely interesting 3 It makes you realise dblmow much you do worry about

when you have got a family.
Interesting. Perhaps too 5 If we went into more detail on it, it could begaod self-
simple. Looks at way diagnostic tool
you feel holistically.

G Organic, simple 6 Another way of mapping evef@snsolidation rather than

anything new.

J Interesting 8 Really unsure where it was goingthihg came out of it.

Table 46: General opinion and ranking from each paticipant in the main study to the state diagram tebnique

7.2.4 Summary and Discussion

7.2.4.1 Summary of Results

The typical diagram produced during a session comprised about 8astdt22 links

between states. Of the links used in all the diagrams, 63.4% ameotated with a

single transition and 27.3% were annotated with two transitions. Thage no

significant difference in the number of states used based on gemgker,or

gualifications, but there was evidence that graduates used musgidres than non-
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graduates. The most common types of states were associate@mations (all
participants) andeelings (8 participants). Thbappy state was used by 5 participants,
andstressedandworried by 4. The most common types of transitions were associated
with actions involving cognitions(all participants)time (9 participants) andvents

involving other people(8 participants).

The post-interview questionnaires revealed that 6 participants fousgétki®n to be
interesting. Comments about what was good about the session included 3 participants
who felt that the techniqueevealed new knowledge and understandingo them,

and 3 participants who felt that the technique a@sid to clearer thinking. There

was no consensus among the participants about what was poor about ithe sess
except for 2 participants who both mentioned problems in understanding tbeneutc

of the session. 3 participants felt the session led to more unakrgtaaboutthe
transitions and progression between statesnd 3 participants felt the session led to

more understanding abdilie amount of time spent in each state

The ratings indicated that the state diagram technique was fourmk tmore
enlightening than the other techniques being assessed. The ratings also thttiedte
non-graduates felt the state diagram was maremmendedto others than graduates,
and that younger participants felt the technique was menganding/difficult than

older participants.

Results from the feedback session showed that 5 participanthdeftession was
revealing, 2 participants felt it wasseful, 2 participants felt it wasiteresting but
not useful, and 1 participant felt it wasot useful and of no interest.Only 1
participant felt that changes in thinking/behaviour had resulted fronsebsion 3
participants suggested using the technique to melge oneself to a better stategnd
6 participants suggested tiechnique could be used fanproving relationships.
Suggestions for possible improvements incluttesl inclusion of astandard list of
states and transitions to select from (2 participants), imprahiegresentation (2

participants), and havingore time (2 participants).

When ranking all the techniques being assessed, 7 participants plecedate
diagram technique in their top three, and 2 participants placed dtee diagram

technique in their bottom three.
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7.2.4.2 Discussion

It is clear from a number of indicators that the participants fadbadstate diagram
technique to be their most favoured of all the techniques being aksdess®d, six of
the ten participants placed this technique in their top two when ramitintpe
techniques during the feedback session. Why was this technique regarded s
favourably? Comments from the participants indicated three main reasons $or thi
First, performing the technique revealed new knowledge and understaimdiegd,
the questionnaire ratings indicated that the state diagram techmigsemore
enlightening than the other techniques. The main revelations centried wartsitions
and progression between states and on the amount of time spent itaea&8®sond,
performing the technique provoked thought and was an aid to clearer thinkirdy.
reviewing the state diagram at a later date (during the fekdigssion) indicated that
the diagram could be used in an ongoing fashion to understand the statl\cimr

and perhaps find measures to move to a better state.

It is interesting to note that non-graduates recommended the sigitenditechnique to
other people more than graduates did. The reasons for this are unknovamge but
perhaps associated with the less emotionally-involved roles thdmajes fulfil at
work, or that non-graduates perceive that other people would benefitfronrea
greater understanding of their emotional states. Although theipartis were given
free choice of what types of states to choose, most decided ¢onasienal states and

moods.

As described above, uses of the state diagram technique for parsesdbcused on
its use in an ongoing fashion. The other main use suggested by thpaats was in

improving relationships.

The capability of the state diagram technique to acquire personalddgevwas
evident in a number of areas. First, the technique captured ardauge of states and
transitions. Second, a number of participants noted the simple arghtétravard
nature of the technique. Third, use of the state diagram aeradate for self-help
purposes indicates good knowledge acquisition. Fourth, revelation of knowledge

indicates that tacit knowledge has been captured.

Although untried in the area of self-help and capturing personal knowlaesgef a

state transition network worked very successfully. However, someas afor
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improvement were identified.

Further discussion and comparison to the other techniques will be covereabiters
8 and 9.

7.3 Aspirations Technique

7.3.1 Introduction

The aspirations technique is based on the application of two networtktassledge
acquisition techniques: laddering using a decision ladder and concept majping.
described in section 3.1.3.3, laddering is a powerful knowledge acquisitionique
used to capture and validate knowledge represented in a hierardhéealike)
structure. A decision ladder is a form of ladder that shows thmative courses of
action for a particular decision. It also shows the pros and coreaébr course of
action. More information concerning decision ladders was previously embvier
section 3.1.1.3. and the results obtained for the decision ladder techorug the
pilot study can be found in section 4.1.8.5. The second element of thatiaspir
technique makes use of a concept mapping technique. This technique inhelves t
construction and modification of a concept map, as covered in sectior83A.3.
concept map is a form of network diagram that shows concepts as anudldbe
relationships between them as labelled arrows. Any types of cencaud
relationships can be used. The concept map is very similar teetmensc network
used in cognitive psychology and its many applications include aidingingafsee
section 2.4.4), facilitating creativity (see section 2.4.3.3),hysclinicians (see section
2.3.1), and use in qualitative research (see section 3.2.10.4). gitedi@ass network
used here contains aspirations, sub-aspirations and various assocratepts for
nodes, and relevant user-defined relationships as links between thenredults
obtained for the aspirations technique during the pilot study can be fouedtions
4.1.8.6.

7.3.2 Method
This technique combines two network-construction techniques with a connecting
guestioning technique. It uses two sheets of A3 paper, a pencil and.riibleer

procedure is as follows.

1. Explain to the participant the following “In this session, wed doing two
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diagrams. The first will be a decision tree showing a dectbiatnyou are currently
thinking about or have recently made. It'll show the alternative pplesdecisions

that could be made, and the pros and cons for each of these. Thek Mbwa

some questions about those pros and cons with me pretending to be someone who
doesn’'t know much about people, like a kind of Martian. We'll then use that
diagram as the starting point for a second diagram, calledp&atass network.

This will show the main aspirations, goals, ambitions, etc.ythathave, any sub-

goals, sub-ambitions, and various things that help you to achieve thetep gou

in some way”.

. Ask the participant to think of a decision, either a current onenerrecently
made. If the participant asks what sort of decision to chooseasgydecision
from any aspect of your life, but quite a major one, not ‘should o gloet shops or
not?””. Add that there should be at least 3 or 4 possible coursetimf Haat are,

or were, being considered.

. When the participant has chosen a decision, précis the decisionodg on the

left-middle of the A3 sheet of paper (arranged in portrait format)

. Ask the participant what were the possible courses of actionwrat being
considered. Add these as sub-nodes to the right of the main node, phesing
vertically at roughly equal distances from the top of the pagketdottom, and
placing them horizontally approximately 30% of the distance fromettéand

edge of the sheet of paper.

Explain “we will now add some pros and cons, advantages and disa@égaritag

each of these courses of action”.

. Taking the top course of action, ask the participant for an advasftéageéng that
course of action, e.g. “What would be an advantage of staying on irpyesgnt
job?”. Précis the response as a sub-node to the right of the coast®af Add a

tick to the link line to indicate that this is an advantage. Restfor 1, and
ideally 2, more advantages for that course of action. When about 3 agk&nt
have been added to the diagram, ask the participant for disadvaetagé¥/hat
would be a disadvantage of staying on in your present job?”. Add the
disadvantages, ideally 3, to the diagram with a cross on eachniintolindicate
they are disadvantages.
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7. Repeat step 6 for each of the other courses of action. Notpraweand cons
should form a vertical column, placed horizontally approximately 60%hef

distance from the left-hand edge of the sheet of paper.

8. Explain the following. “I want you now to imagine I'm a Martidknow nothing
about people, or human nature, or decisions, or why people want things. Now
assuming this, I'm going to ask you some questions about the pros and cons

you've given”.

9. Taking the upper-most advantage, ask the participant why ibisdathing for this
to occur, e.g. “Why is it good that you have a lot of freedom®&ciBithe response
in a box to right of the relevant advantage node. Repeat the “why'i@uegton
the box just added, e.g. “Why is it good that you don’t have to do whatsotbie
you to do?”. Again précis the response in a box, to the right of évéops box (or
below if there is no room left on the paper). Repeat the why questitins new
box, and so on. The stopping condition for this “why” questioning should be when
a basic feeling or idea occurs (e.g. “it makes me happyaviaid being sad”) or

the participant cannot answer any further.

10. Repeat step 9 for each of the advantages and disadvantages. dh@anthgges,
phrase the why question as “Why is it bad ... ?”, e.g. “Whyl&dt to not spend
enough time with your family?”. For later “why” responses, dahimr stopping
condition is that a response previously noted is given. Then, an aoowtliat

point to the previous point is added to the diagram.

11. When all the “why” questioning is complete, explain “We’ll now moweto the
second diagram, the aspirations network, using the information you'veges
giving me. As | mentioned at the start, this diagram showsnéia aspirations,
goals, ambitions, etc. that you have, any sub-goals, sub-ambitimhs/asious
things that help you to achieve those, or stop you in some way”. &tdtes point
in the session, approximately 50%-60% of the time should have elagseb@ut
25-30 minutes).

12. Using the second A3 sheet of paper, arranged in landscape fadohat,node at
the top-middle called ‘aspirations’. Referring to the right-handigorof the
decision ladder, ask the participant to choose any of the things (responthe
“why” questions”) that they think are main aspirations, goals, @#omsi and things
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they want in their life. Add these as nodes below the ‘aspiratioode, in a
horizontal line. Do not add links at this time. Ask the participantainy other
main aspirations, goals, ambitions and things they want in tfeirttiat are not

already there. Add these as nodes along the same horizontal line.

13. The remainder of the session involves the expansion of the aspiraioerk
using the abstract concepts from the decision ladder as a soutice fades. The
participant is encouraged to link relevant nodes with labelled amepvesenting
relationships between them. If the participant struggles to thirgk retationship

name, then suitable options should be suggested.

7.3.3 Results

This section is split into five parts. First, there is anymiglof the knowledge content
captured during the session. Second, there is an analysis ofihases given to the
open-ended questions on the feedback questionnaire. Third, there is ais afidhes
scores given to the rating-scale questions on the feedback questioRoait, there
is an analysis of verbal responses given during the feedback sdegicpécifically
addressed the aspirations technique. Fifth, there is a summagclofparticipant’s
opinion of this technique. The results shown are all taken from the shady which

involved 10 participants.

7.3.3.1 Content Analysis

Basic Statistics

Four of the participants chose decisions that involved staying or mavegéw job

as the subiject of their decision ladder. The other participants shbgets involving

the purchase of a new car, going on holiday, moving house, paying offotttgage,

who to date and what qualification to take. The number of possible cairaeson

per participant ranged from 3 to 5 and averaged 4.0. Participants piaaiueerage

of 3.0 advantages per possibility (which ranged from 2.6 to 3.5) and eagevs 2.35
disadvantages per possibility (which ranged from 1.6 to 3.3). The nupofber
abstracted nodes added during the questioning ranged from 21 to 48 per decision

ladder and averaged 39.0.

The number of nodes on each aspirations diagram ranged from 21 to 37, raggdve
27.2. The number of links used by each patrticipant ranged from 30 to 46, aageave
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37.6. Hence, the number of links per node averaged 1.41. Of the 376 linkectsed
all the aspirations diagrams, 47 different types of link were foAntdtal of 46 links
were not labelled. Based on these statistics, a typicab#ispidiagram would depict
about 27 nodes and 37 links. An example of part of a typical diagraimoign in
Figure 14.

Figurel4: Part of a typical aspirations diagram

The basic content of the aspirations diagrams was analysed twee&ply differences
due to gender, age or qualifications. Table 47 shows the number of redeantber

of links and the number of links per node for these demographic variables.
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Gender Age Qualifications
All Male Female <40 yrs >40 yrg Non-grad  Graduate

Number of 27.20 25.00 30.50 29.00 25.40 31.00 24.67
Nodes (5.473) (4.733) (5.323) (5.000) (5.857) (5.354) (4.179)
Number of 37.6 37.17 38.25 354 39.8 41.25 35.17
Links (6.603) (6.401) (7.848) (5.177) (7.694) (6.898) (5.672)
Links per 1.409 1.509 1.258 1.229 1.588 1.335 1.458
Node (0.256) (0.263) (0.177) (0.119) (0.230) (0.125) (0.318)

Table 47. Comparison of the contents of the aspiriamns diagrams based on the gender, age and qualdiions
of the participants

As shown in the table, older participants used a higher numblrksfper node

(mean=1.588) than younger participants (mean=1.229). In addition, non-gseaduate

used a highemumber of nodes (mean=31.00) than graduates (mean=24.67). No

statistical tests were performed due to the low number of ipantits involved.

Nodes on the Aspirations Diagrams

6 participants had a single aspiration at the top of their diagihmsing terms such
as happiness, contentment and well-being. Below this, were sec@ha@dpirations
which ranged in number from 2 to 7, and averaged 5.5. The other 4 pattdiga a

number of high-level aspirations that ranged from 3 to 5, and aver&¥ed 4.

272 nodes were analysed for commonality. 4 types of node were used bgdeor
participants. The most common was “money” with 6 participants ubisgin their
diagram. “Happiness” was used by 4 participants, “feel good” wsed by 3

participants and “good job performance” was used by 3 participants.

The 272 nodes used across all the aspiration diagrams wereiadiasgid categories
based on similarity. Of these, 262 were classified into 19edaas shown on Table
48. In this table, the first column shows the category (a nama gveummarise the
class members), the second column shows the number of nodes théicfa@ategory,
the third column shows the number of participants who used nodes of thergate

and the fourth column shows some examples of the category members.
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Category of Nodes No. | No. Examples
Ps

Interests 26 5 | holidays walking, theatre, church work, football
Friends and Others 24 7 true friendship, helpimgxs, support from people
Job 23 job satisfaction, promotion, good job perniance
Family 22 make parents proud, happy marriageilffamalth/future
Achievement 16 6| reward and recognition, statudea mark
Stress & Hassles 15 8 avoid pressure and stresig, lbassles, pressure at home
Money 15 10 | more money, financial security, buyemat things
Happiness 14 9| enjoyment, feel good, feeling of-veing / being happy
Comfort & Satisfaction 14 8| feeling comfortableneenience, bad personal lifestyle
Stimulation & Excitement 11 6 need stimulation,uee stagnation, avoid boredom
Safety & Security 10 5| be safe, minimise risk, avancertainty
Time & Freedom 10 8 time for interests, not wastet have freedom and time
Self-esteem 9 6| self-worth, feeling confident, ferdud
Perspective & Growth 6| having balance, develop®@ person, broaden horizons
Health & lliness 8 to remain fit and well, doiegercise, ill health
Motivation & Challenge 7 6| self-motivation, haveanehallenge
Learning 7 4 | learning new things, getting degree
House & Transport 6 4| sell house, living near work
Emotions 6 4 | avoid feeling guilty, bad mood

Table 48: Categories of nodes used on the aspirat® diagrams

Links on the Aspirations Diagrams

The participants used a total of 49 types of links across allsfiieaions diagrams.

Analysis revealed that 6 types of link were used by 4 or morecipanis. These link

types are shown on Table 49. Also shown are the number of particifamtssed a

link class and the average number of times the links were usedrfieppat.

Link Example No. | Total no. of | Ave. per
of Ps | occurrence: | participan

leads to avoiding frustration — leads to — feetiogtent 9 83 9.22
helps (to) | knowing what to expect — helps — avaidautainty 8 65 8.13
is a promotion — is a — reward 7 41 5.86
e.g. voluntary work — e.g. — Red Cross 6 17 2.83
part of helping people — part of — doing good 4 12 3.00
reduces work — reduces — time for interests al 7 51.7

Table 49: Most common links used in aspirations dgrams

It was noticed that there is a correlation between the numbertmigents who used

a link and the number of times the link was used by each participarheck this

correlation, a Pearson product-moment test was performed. Thewasuh highly
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significant correlation (r=0.904, N=47, p<0.01).

The 49 types of link were classified into categories based otasigi This resulted
in 5 classes being identified as illustrated on Table 50. Indbis,tthe first column
shows the category (a name given to summarise the class msgnther second
column shows the number of link types that form the category and tdecthumn
shows the total number of links from the category used acrodseatliagrams. The
fourth column shows all the members of each category; the figusegiare brackets
denoting the number of occurrences of the link across all the pantigéhe fourth
column also shows that the three largest categories have béentsEub-categories.
The fifth column shows the number of participants who used the categosyb-

category, in their diagram.

Category No | Total Members No.

. used Ps

enables 14 184| leads to [83], gives [7], allows [3], enables[2]ppides [1] 10
helps (to) [65], increase/s [4], contributes tofj&jproves[2] 8

can lead to [10], can help [1], could increase ¢bjld lead to 6
[1], sometimes provides [1]

inhibits 12 25 | hinders[2], hampers [1], decreases [3], reducesafids [1] 6
inhibits [4], stops [1], prevent [1] 3
helps prevent[2], can reduce [1], could hamper [1] 3
have adverse affect on [1] 1

class & 8 77 | is alan[41], e.g. [17] 8

composition part of [12], has aspect [1], has by-product [1] b
equivalent to[2], could be[2], close-ish to [1] 2

requirements 5 33 required by/for [13], requirds heeded for [8], is necessary 7
for [2], resource for [2]

misc 7 7 doesn’t decrease [1], could affect [1§luees risk to [1], shont 3
term version of [1], sometimes boredom [1], bresknT [1],
distracts from [1]

Table 50: Categories of links used on the aspiratis diagrams

Those links used to represent one node affecting another node can déssifiect on
the basis of certainty/stability and uncertainty/variabilitpr Example, “leads to”,
“increases”, “prevents” and “provides” are certain and imply Btalaicross time and
different situations. On the other hand, such links as “can leadctild increase”,

“helps prevent” and “sometimes provides” indicate there is uncertainthe effect
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and/or some variability across situations.

7.3.3.2 Feedback questionnaire - Open-ended questions
Directly following the aspirations technique session, each paatiticompleted a
feedback questionnaire containing four open-ended questions on their reactians to

session. An analysis of the responses is as follows.

What were your general impressions of the aspiratio ns technigue session? (2-

3 adjectives please)

From the 10 questionnaires received in the main study, a total ofridsemere made
to describe the participant’'s general impressions of the sesdienmost popular
impression was ‘“interesting” used by 6 participants. “Thought-provokingl a
“useful’/"effective” were each used by 3 participants, and “sghplas used by 2
participants. Other impressions included “enjoyable”, “fun”, “cheglag”, “abstract”
and “different”. Of the 21 entries, all but one was a positiveti@a The one negative

entry was “difficult”.

What was good about the aspirations technique sessi on?

Analysis revealed two main categories of responses of whatgaas about the
aspirations technique. First, 4 participants felt the session eshdibks and
relationships to be made, such as ‘it highlighted inter-relationships which |
previously hadn’t connected”, “linked decision making to ambitions/aspisitiand

“it enabled linkages to be made to key drivers”. Second, 2 partisifelbthe session
was good because it provokdebught and analysis about decision-makingsuch as
“provoked some thought about the wider issues associated with any decigiah
putting issues into perspective” and “good for analysing why/how | ctone
decisions”. Other impressions included “it made me think about myefutua way |

had not done before” and “the process is quite visual and seems aasy. to

What was poor about the aspirations technique sessi on?

Of the 10 questionnaires received, 6 participants made comments omwaghabor
about the aspirations technique. Analysis revealed very littldasity between the
responses. Only two of the responses were similar and wergassdatith thechoice

of what decision to analysgsuch as “somewhat vague but could be based on what

decision you use to analyse” and “topic may not have brought out alhtisps’.
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Other responses covered various issues, such as “how it should be uskdt can
we learn from it, was not really covered” and “it could do with s@oftware or even

post-its to help the structuring”.

Please describe anything in the aspirations techniq ue session that made you

think about things you hadn't (consciously) thought before, or helped give you

a greater understanding of yourself?

8 participants responded to this question. Analysis revealed fourodagegf
responses. First, 3 participants felt the session led to morestaméing about
general aspirations, drivers and factorssuch as “it was interesting to see the inter-
relationships that are working in my life and how they affechedher” and “helped
me understand drivers and why | act the way | do”. Second, 2 pantifelt the
session led to more understanding abspecific new ideassuch as “it made me
realise that I'm a person who is quite happy with my life”. @hi participants felt the
session led to more understanding alegision-making such as “the process | go
through to come to a decision”. Fourth, 2 participants felt thecsessd to more

understanding abolinks, such as “how all our decisions are linked to aspirations”.

7.3.3.3 Feedback questionnaire — Rating scales
After performing the aspirations technique session, each of the ti€igzants in the
main study completed a rating-scale questionnaire. The questionnelueed 6

ratings with Likert-type scales from 1 to 7.

Gender Age Qualifications
Rating All Male Female <40 yrs >40yrs  Non-Grad  Graté

Interesting 5.40 5.67 5.00 5.00 5.80 5.00 5.67
(0.699) | (0.817) 0) ) (0.837) 0) (0.817)

Thought- 5.80 5.833 5.75 5.60 6.00 5.75 5.83
provoking (0.422) | (0.408) (0.500) | (0.548) 0) (0.500) (0.408)

Enlightening 4.50 4.83 4.00 4.00 5.00 4.50 4.50
(1.080) | (1.169) (0.817) | (0.707) | (1.225) (1.291) (1.049)

Demanding / 3.70 3.33 4.25 4.00 3.40 4.00 3.50
Difficult (1.252) | (1.033) (1.500) | (1.581) | (0.894) (1.414) (1.225)

Openness 6.50 6.67 6.25 6.20 6.8 6.50 6.50
(0.527) | (0.516) (0.500) | (0.447) | (0.447) (0.577) (0.548)

Recommend’n 5.80 6.00 5.50 5.60 6.00 5.75 5.83
(0.632) | (0.632) (0.577) | (0.548) | (0.707) (0.500) (0.753)

Table 51: Comparison of the means and SDs of the gstionnaire ratings for the aspirations technique hsed
on the gender, age and qualifications of the partipants

213



The results of the questionnaire ratings were analysed to exgplgrdifferences due
to gender, age or gqualifications. Table 51 shows means and standatiodsvfin
brackets) for these demographic variables. As shown the tabkejsHetle difference

in scoring based on gender and qualifications. Older participants témdate the
technique as being morénteresting (mean=5.80), morethought-provoking
(mean=6.00) and moreenlightening (mean=5.00) than younger participants
(means=5.00, 5.60 and 5.40 respectively). No statistical testspeeiormed due to

the low number of participants involved.

Table 52 shows the mean and standard deviation of ratings for thetiaspira

technique as compared to those from the other techniques being assessed.

ASPIRATIONS TECHNIQUE ALL OTHER TECHNIQUES
SUBJECT OF RATING Mean Std Dev. Mean Ave Std Dev.
INTERESTING 5.4 0.66 5.49 1.06
THOUGHT-PROVOKING 5.8 0.40 5.22 1.22
ENLIGHTENING 4.2 1.25 4.53 1.26
DEMANDING / DIFFICULT 3.7 1.19 3.59 1.30
OPENNESS 6.5 0.50 6.25 0.66
RECOMMENDATION 5.7 0.64 5.31 1.04

Table 52: The means and SDs of the questionnairetmags for the aspirations technique compared to the
means and SDs of the ratings for the other techniags being assessed

As shown in the table, the aspirations technique was generaly aat being more

thought-provoking than the other techniques being assessed.

7.3.3.4 Verbal feedback from feedback session

After the completion of all the sessions that assessed eachdimlitechnique, a
feedback session was held with each participant to gain more f&edbathe
techniques as a whole. An analysis of the responses that splgcidbdressed the

aspirations technique session is described below.

How beneficial was the session?

In general, 8 participants felt the session was beneficial &eltli2was not. Analysis
revealed 4 categories of responses, 3 being positive and 1 negaiste. s
participants felt the session wesvealing, with comments such as “l didn’t realise
everything | did aimed towards being more happy” and ‘it really didedoack to
those things that are fundamental to me”. Second, two particidintisef session was

useful, making comments such as “it was useful as it links events eslithds to
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demonstrated behaviour, then goes beyond those to say what are the mgeds y
serving to act in this way”. Third, one participant felt thesggswasinteresting but

not useful, making the comment “some of the links were interesting, but t &anow

if it was all that enlightening”. Fourth, one participant fak session wasot useful

and of no interest making the comment “too similar to the event diagrams — seemed

to cover the same ground”.

Did any changes in thinking or behaviour result fro m the session?

Eight participants commented that no changes had resulted from siense#though
two of these described possible uses and benefits of the techniqupaopant
who described a change made the comment “I've thought more anglytibalut

things, such as when having a discussion, thinking ‘does it realtgmifat win the

argument?”. Another participant noted “it has made me realisant to do a bit
more... | would like to travel a bit more”. Those that described passigs of the
diagram made comments such as “it might have helped make lifgodst and

“sometimes you do things out of instinct not really knowing why, andhiiss to pull

out the ‘why’, which sometimes is useful”.

What uses are the decision ladder and aspirationsd  iagram to you?

Eight participants suggested personal uses of the diagrams.siénadyealed three
categories of responses. First, 3 participants suggested itsniifiying priorities ,
such as “it began to illustrate the things that are realppomant to me” and “it could
be useful to work towards your higher aspirations”. Second, 3 partisisaggested
use inmaking and capturing decisions such as “it's a very structured way of putting
your thoughts down, and really saying what you mean, rather than coueriwgh
frilly words” and “if | was wondering why | made the decisiotieafards, there’s
evidence why”. Third, 2 participants suggested usesflaction, such as “when you
look back on it, it does make you think what you've done - you don't alwayk thi

about it, but when it's mapped out you do”.

What uses are the decision ladder and aspirations d  iagram to other people?
Six participants suggested uses of the diagrams by other pebpéz participants
suggested a use @ding understanding of oneself by otherssuch as “it could help

people understand the steps you need to take towards your aspiration&” candid”
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tell somebody the steps that you take to make a decision - it shatvisdon’t just

jump in”. Other suggestions covered areas such as recruitmenttaongulone-to-

ones with a manager or mentor, and self-development in the workplace.

How could this technique be improved?

Seven participants made suggested improvements. Three participgedghamore

time was required. Two participants suggested #sudtware could aid the process.

Two participants felt that explorinore than one decisionwould be beneficial.

Other suggestions included having a predefined list of aspirationsletct $®m,

making the technique into a game, and having a summary at the end.

7.3.3.5 General Opinions from Each Participant

To conclude this section of results, Table 53 presents the generalnspirom each

participant to the aspirations technique taken from various sourcetafilbas of the

same format as Table 8 shown in section 5.1.3.5.

D

t

Par't | General impressions | Rank How beneficial wasthte session

G Different, interesting 2 Really did drive backthmse things that are fundamental t
me & the decision-making activity. Was an aid t@wang me
better. It made connections.

I Abstract, Challenging, 2 Was useful as it links events and feelings toatestrated

Thought provoking behaviour.

C Interesting, Thought- 3 What it revealed was that the lower level thimgthe

provoking hierarchy are being driven by the higher ones.

D Fun, Interesting 3 It brought out some thingg tredn’t been brought out
before. It made me look at me from a slightly digfet
perspective.

E Difficult 3 Didn't realise everything | did aimegdwards being more
happy.

H Useful, simple to 4 Some of the links were interesting. But | domibl if it was

follow all that enlightening.

J Good, made me think 5 Too similar to event diagrams — seem to coveséime

of how situations link- ground. Didn't learn anything new, because doneeve
in diagram first.

B Very interesting 6 It made me realise that | arteghappy with what | have
done.

A Interesting & enjoyable 7 The amount of infornoatiwe were turning over was difficu
to manage.

F Simple, effective and 7 What came out was what I'd expect.

again interesting (help
me to learn more abou

t

myself)

Table 53: General opinion and ranking from each paticipant in the main study to the aspirations techique
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7.3.4 Summary and Discussion

7.3.4.1 Summary of Results
Each decision ladder produced during a session comprised about 4 possilde aburs
action, 3 advantages per course of action, 2 or 3 disadvantages per afoaction,

and 39 nodes describing abstracted reasoning behind the advantages/diseslvantag

Each aspirations diagram produced during a session comprised about 27ngo8es a
links between the nodes. Older participants used a higher number opéinksde
than younger participants, and there was some indication that non{gsadsad a
higher number of nodes than graduates. The most common types of nodes on the
aspirations diagrams were associated vmtbney (all participants),happiness (9
participants),job (8 participants),family (8 participants),stress & hassles(8
participants), andomfort & satisfaction (8 participants). The most common types of
links on the aspirations diagram weeads to(9 participants)helpsandhelps to(8
participants) ands a (7 participants). Four classes of links were discerned, named
enables inhibits, class & compositionand requirements An interesting and
unexpected correlation was found between the number of participants ethcaus

particular link and the number of times the link was used by eadhipant

The post-interview questionnaires showed that 6 participants found giensts be
interesting. Comments about what was good about the session included 4 participants
who felt the session enablédks and relationships to be made, and 2 who felt the
decision ladder provokethought and analysis about decision-makingThere was

little consensus among the participants about what was poor aboussfensexcept

for 2 participants who both mentioned probleimsusing only one decision. 3
participants felt the session led to more understandbaut general aspirations,
drivers and factors. The ratings revealedtandency for older participants to find this

technique to be moiateresting than younger participants

Results from the feedback session showed that 6 participanthdeftession was
revealing and 2 participants felt it wagseful. 2 participants felt that changes in
thinking/behaviour had resulted from the sess®mparticipants suggested using the
aspirations diagram tadentify priorities, and 3 participants suggested using the
decision ladder for making/capturing decisions Suggestions for possible

improvements includechaving more time (3 participants), use o$oftware (2
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participants) aneéxploring more than one decisior(2 participants).

When ranking all of the techniques being assessed, 5 participantd pilae
aspirations technique as in their top three, and 3 participants placetieir bottom

three.

7.3.4.2 Discussion
In general, the aspirations technique proved to be successful in cgpand
representing knowledge of decision-making and aspirations and in so doing

facilitating more self-understanding.

The technique enabled the capture of a large variety of nodes usedaspitla¢ions
diagram and a small set of links that were common across mds¢ articipants’
diagrams. These classes of nodes and links might offer usefuiogel@nents that

might be selected from in future variants of the technique.

An interesting and unexpected finding was found with the number of linkisomsthe
aspirations diagrams: the number of participants who used a linkatedrevith the
number of times the link was used by each participant. For exathpléleads to”
relationship was used by 9 participants, each participant using average of 9.2
times. Whereas, the “part of” relationship was used by 4 paatits, each participant
using it an average of 3.0 times. This correlation would sudgastelationships such
as “leads to” and “helps” are fundamentally more common in linkingctmeepts
associated with aspirations, whereas relationships such a®fpand “requires” are
less common. If the technique were to be developed to be fully congmateled then
this might suggest the inclusion of a list of relationships (iarjbyi order) that users
would be encouraged to apply to the nodes in the diagram, and to prompwfor ne

nodes to be added.

A number of encouraging findings emerged from the post-session questoandi
feedback session. Participants’ reactions to the aspirations daehwere generally
very positive in the post-session questionnaire, with a number desdtigirggssion
as interesting and thought-provoking. Indeed, the average scorethdoght-

provokingandrecommendatiomvere higher than any other technique being assessed.

A reaction from a number of participants was that the techniqueeehlitikages and

inter-relationships to be revealed. Both the decision tree and pivat@ss diagram
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were both seen as useful. These positive reactions wereadfladhe rankings made
during the feedback session with the aspirations diagram being jradtdplace of

all the techniques being assessed.

A number of problems and possible improvements to the aspirations techaiegie
been revealed. One suggestion was the need for more than one dedmanadpped
and that this would contribute to changes in the aspirations diagramwthek

suggestion was the need for more time. This would allow the usem than one
decision and also allow a more detailed exploration of the links bativee factors

lying behind a decision and the factors mapped on the aspirations diagram

Further discussion will be covered in the following two chapters.
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8 COMPARISON OF TECHNIQUES AND ONTOLOGY

Man is a tool-using animal... Without tools he is nothing, with tools hé is al
(Thomas Carlyle)

This chapter brings together the empirical work described in thé@opee three
chapters. There are two sections in the chapter. The firibrsemompares and
contrasts the techniques being assessed by drawing upon the enpisidis,
particularly the results of the feedback session. The secondrseses the personal
knowledge captured during the acquisition sessions to propose an ontologgooiper
knowledge. This ontology is then tested for potential validity and caemges using

a range of psychological theories and approaches.

8.1 Comparison of the Techniques

For clarity, the previous three chapters have presented the fes@éch technique in
isolation from one another. To provide a more holistic account of therieabpi
research of this study, this section provides a comparison of threigaees. This
comparison is based on a number of key criteria: how the techniquesredroparall

with each other, what were the particular properties of eadimitpe, how the
demographics of the participants affected their use and opinionstettireques, and
how suitable is each technique for automation. In addition, thisoseptiovides

opinions from the participants on wider issues, such as how the techagpessed
here rate against other techniques of a similar nature, andwehathe participants’

impressions of the study as a whole.

8.1.1 Ranking of the Techniques

During the feedback session, each participant was asked to ramctimqties. The
ranking was based on how much the technique was favoured by the partigipant
terms of its capability to capture personal knowledge and providenaplf The
participants were asked for their personal opinions based on the sdbsibisd
occurred. Table 54 presents a summary of the results. The techaiguesered from
top to bottom based on the average ranking that was obtained, to giveralh ove
ranking. Also shown in the table are histogram data on the numbettiofjgzants that

ranked a particular technique in their top 2 positioffs&34™ positions, & and &'
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