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ABSTRACT
Kurunsaari, Merja
Perspectives on Physiotherapy Students’ Professional Competence Development
during Their Education
Jyväskylä: University of Jyväskylä, 2019, 104 p.
(JYU Dissertations
ISSN 2489-9003; 69)
ISBN 978-951-39-7702-3 (PDF)
Finnish summary
Diss.
The aim of this dissertation was to investigate, from different perspectives, how
physiotherapy students understand and experience their competence and its
development during their education. The research focused on the whole study path
of students (n=35) from the very beginning of their studies to their graduation. The
data, essays and open interviews, were analysed using phenomenographic analysis
and narrative analysis approaches. The purpose was to identify the various ways
in which beginning physiotherapy students understand the conceptions of skill, to
describe graduating students’ experiences of reflective writing as a tool for learning,
to identify students’ conceptions of their competence at the end of their education,
and to examine students’ professional competence development during their
physiotherapy education.
The findings showed that, in the early stage of their education, the students
had different conceptions of skill varying from seeing it as a talent to regarding it
as a competence requiring collaboration. The students varied in their views
regarding reflective writing as a requirement in their education, ranging from
seeing it as a useless task to considering it to be a useful tool for deepening their
understanding or for self-reflection or professional development. Graduating
students’ conceptions of their competence varied. While some of them understood
competence as mastering core skills, others saw it as understanding the theoretical
basis of physiotherapy, or having a holistic view of physiotherapy, or engaging in
and developing multi-professional collaboration. Finally, the narrative stories were
used to gather and assess the most common types of professional development and
turning points along the students’ educational path and professional development.
Both empirically and theoretically grounded developmental themes (emotions,
reflection, context, cultural awareness), emerged when exploring the findings of
the four studies comprising this dissertation. The research results cast light on and
contribute to a deeper understanding regarding students’ competences,
competence levels and professional development. It suggests a need to take
individual aims into account in educational planning. The results are useful in
developing higher education at least in physiotherapy.

Keywords: physiotherapy students, physiotherapy education, professional
competence in higher education, professional development, qualitative research
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Jyväskylä: University of Jyväskylä, 2019, 104 p.
(JYU Dissertations
ISSN 2489-9003; 69)
ISBN 978-951-39-7702-3 (PDF)
Finnish summary
Diss.
Väitöskirjan tarkoituksena oli tutkia eri näkökulmista, miten fysioterapeuttiopiskelijat ymmärtävät ja kokevat omat taitonsa, osaamisensa ja niiden
kehittymisen koulutuksensa aikana. Tutkimuksessa keskityttiin ammattikorkeakoulussa opiskelevien fysioterapeuttiopiskelijoiden (n=35) koko opiskeluajan ammatillisen kehittymisen polkuun. Laadullista aineistoa (kirjalliset esseet ja
avoimet haastattelut) kerättiin opiskelun alussa ja lopussa. Aineistoa analysoitiin
fenomenografisella ja narratiivisella analyysiotteella. Tutkimus-kysymykset olivat:
minkälaisia käsityksiä opiskelijoilla on taidosta opiskelunsa alussa, miten
opiskelijat kokevat reflektiivisen kirjoittamisen oppimisen välineenä, minkälaisia
käsityksiä opiskelijoilla on omasta osaamisestaan valmistumisvaiheessa ja miten
opiskelijat kuvaavat ammatillisen osaamisensa kehittymistä ja minkälaisia
tarinamalleja kuvauksista voidaan identifioida. Opiskelijoilla oli opiskelun alussa
erilaisia käsityksiä taidosta. Taito ilmeni joko lahjakkuutena, tai sen ajateltiin
edellyttävän yksilöllistä harjoittelua, sosiaalista kanssakäymistä tai yhteistyötä
muiden henkilöiden kanssa. Kokemukset reflektiivisestä kirjoittamisesta olivat
myös erilaisia. Kirjoittaminen tuli esiin hyödyttömänä tehtävänä, asioiden
ymmärrystä syventävänä toimintana, itsereflektion ja oppimisen välineenä tai
ammatillisen kehittymisen välineenä. Valmistumisvaiheessa osaamisen käsitykset
vaihtelivat ja ilmenivät ydintaitojen hallintana, fysioterapian teoreettisten
perusteiden ymmärtämisenä, kokonaisvaltaisena käsityksenä fysioterapiasta tai
sitoutumisena moniammatilliseen yhteistyöhön ja sen kehittämiseen. Tarinamallit
muodostuivat yleisimmistä ammatillisen kehittymisen tekijöistä ja juonen
erilaisista käännekohdista opiskelijoiden kehittymisen poluilla. Käännekohdat
havainnollistivat kriittisiä tapahtumia opiskelijan ammatillisessa kehittymisessä.
Tutkimustuloksista nousi esiin sekä empiirisesti että teoreettisesti perusteltavissa
olevia kehityksellisiä teemoja: tunteet, reflektio, konteksti, kulttuurinen tietoisuus.
Tulokset antavat lisätietoa opiskelijoiden osaamisesta ja ammatillisesta
kehittymisestä korkeakouluopintojen aikana. Tuloksia voidaan hyödyntää
ammatillisen kehittymisen tukemisessa korkeakouluissa, osaamisen tason
syventämisessä sekä kehitettäessä fysioterapeuttikoulutusta.
Avainsanat: fysioterapeuttiopiskelijat, fysioterapeuttikoulutus, korkeakoulutuksen
ammatillinen osaaminen, ammatillinen kehittyminen, laadullinen tutkimus
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1 INTRODUCTION
Today’s rapidly changing society and world of work, particularly the overall
progress of information and communications technology, pose new challenges
for citizens’ health and well-being. In daily habits and work, the continuous use
of smart devices has increased people’s inactive time and reduced regular
exercise, which, in turn, has increased both physical and psychological stress.
There is growing evidence that the ageing and of different lifestyle diseases,
chronic illnesses, mental health problems, and of clients and patients with
complex disorders from different cultures, and of people demanding more from
their health service (Murto et al. 2017; Probst & Skjaerven 2018; THL 2018).
Furthermore, in Finland, a significant social welfare and health care reform
(SOTE) has been planned for years to reorganise all social and health care
services in order to ensure high-quality, equal and adequate services to the
population (THL 2018). All those social and political changes also pose
challenges for the physiotherapy practice and physiotherapy education.
In order to respond to those challenges, physiotherapists have become
more aware of their larger role in society regarding the physical and social wellbeing of people (Foster & Delitto 2011; Nicholls & Holmes 2012; Synnott et al.
2015; Testa & Rossettini 2016). Societal changes and technological developments
are modifying the profession of physiotherapy as well as the nature of
physiotherapy. Many researchers have turned their attention from the
biomechanical perspective to the holistic or embodied approach to
physiotherapy needed to overcome the challenges of new technological, societal
and economic developments (Cott et al. 1995; Broberg et al. 2003; Nicholls &
Gibson 2010; Nicholls et al. 2016; Gard & Skjaerven 2018). The new attitudes
and innovative ways of working in the field of physiotherapy are needed to
manage the changes. One example of preparing for the future of the practice is
the transfer of tasks regarding musculoskeletal disorders currently performed
by physicians to physiotherapists. Changes of this kind could also yield savings
in health costs (Helminen & Kuukkanen 2015; Kangas et al. 2015; Kuukkanen &
Helminen 2015; Marks et al. 2017).
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Moreover, recent studies highlight the significance of learning within the
dynamic community of practice (Black et al. 2010; Fitzsimmons et al. 2017) and
the need to engage in active lifelong learning through organised education, selfdirected learning, and research (e.g., Lekkas et al. 2007; French & Dowds 2008).
At the same time, educationalists are challenged to plan new kinds of
pedagogical practices to prepare professions for the unknown future (Higgs et
al. 1999; Tynjälä 2008; Tynjälä & Gijbels 2012; Schoo et al. 2015; Breuer et al.
2016; Pullon et al. 2016; Randall et al. 2016; Yokogawa et al. 2017; Barradel et al.
2018).
Physiotherapy is an internationally recognised health profession and may
only be practised by qualified physiotherapists who have professional
autonomy. In other words, qualified physiotherapists have ”the freedom to
exercise professional judgement in health promotion, in [injury] prevention and
in the care and treatment of clients and patients within the limits of the
therapist’s prevailing knowledge and competence” (World Confederation for
Physical Therapy – WCPT 1995, 12; 2011). The promotion of wellness requires
physiotherapists to rehabilitate, treat, counsel and support populations’ health,
that is, their physical and social well-being and functioning, by using various
guidance and teaching methods as well as physiotherapeutic treatments (WCPT
2011; ENPHE 2017).
A Bachelor’s degree in physiotherapy education is offered at 14
universities of applied sciences in Finland. The qualification includes general
skills, a set level of competence in rehabilitation, and professional core
competence in physiotherapy. Qualified physiotherapists can further their
vocational competence by a completing a Master’s degree at a university of
applied sciences or at a traditional university. After the Master’s degree, it is
possible to continue studying for a scientific postgraduate degree (licentiate and
doctoral degrees) at a university (OKM 2018a; 2018b; Sjögren et al 2015; Sjögren
et al 2016; The Core Competences of a Physiotherapist 2018).
Within postgraduate programmes, physiotherapy can be studied as a
major subject only at the University of Jyväskylä, where also specialised
education for physiotherapy teachers is available. In other countries, universitylevel education for physiotherapy teachers is uncommon (Suhonen 2008;
Piirainen 2014). Physiotherapy education has been highly valued among
applicants for many decades; only every 8th to 10th applicant is accepted for a
study place in physiotherapy (Vipunen – Education Statistics 2018). Due to the
ageing of the population, for example, there is an increasing need for
rehabilitation professionals, and, consequently, the number of study places in
physiotherapy education has increased. The number of graduated students has
increased from 359 in the year 2004 to 625 in 2017 (Valvira 2018; Vipunen –
Education Statistics 2018).
Recently, in Finland, a debate on physiotherapy qualifications and the
degree requirements has started. In the international conferences of
physiotherapy, it has been found that the Finnish Bachelor’s degree level of
physiotherapy education has similarities with the Master’s degree studies in
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many other countries. Therefore, it is important to analyse, what kinds of
conceptions of competences and education Finnish physiotherapy students
have to fulfil Master’s degree requirements. This is a topical issue at the
moment and has been discussed now and then in the past as well. As early as
the 1990s, there was a research and development project in which the
University of Jyväskylä and the University of Applied Sciences of Jyväskylä
together educated physiotherapy students who proceeded to a Master’s degree
at the end of their studies (Hynynen 2001). Yet, the change in physiotherapy
degrees did not occur at that time. In the year 2006, when the European
Qualifications Framework (EQF 2008a) was published, Finnish physiotherapy
education was defined along the educational Level 6 of the EQF6 requirements.
There are many reasons to strive for extended physiotherapy education
also in Finland. The competence-level requirements of the physiotherapy
profession have increased. Especially the science of physiotherapy has
developed rapidly and new study fields continue to appear. Furthermore, the
physiotherapy profession requires diverse literacy skills, critical thinking and
understanding, and the ability to carry out research, to evaluate scientific
research and to apply study results to practical problems (Kemmis & Trede
2010; Leahy & Dolan 2010; Binkley et al. 2012; van Laar et al. 2017; Barradel et al.
2018). Physiotherapy is under transformation also because of technological
developments. Physiotherapy methods and treatments are diversifying and
developing, which will advance patients’ rehabilitation or recovery and healing
process with respect to many types of diseases and injuries. Preventive
physiotherapy is particularly important nowadays as decreased exercise and
movement produces new challenges concerning people’s physical condition,
mental health and ergonomics. A further reason to widen education is the
reforming physiotherapy paradigm as well as the multidisciplinary theoretical
bases of physiotherapy treatments (Nicholls & Holmes 2012; Nicholls et al. 2016;
Gard & Skjaerven 2018). The foundational fields of science—such as medicine,
anatomy, physiology, kinesiology, motivation psychology and learning
psychology—develop continuously, and the multidisciplinary basis of
physiotherapy strengthens the challenge to widen physiotherapy education and
extend the study time. The significance of understanding the effectiveness of
physiotherapy, rehabilitation and research evidence is increasing. Furthermore,
it is challenging to manage as a physiotherapist in a tightening economic
situation when physiotherapy services, both in public and private sectors, have
to be of high quality and effective while also needing to be produced costeffectively. For all these reasons, wider education and deeper understanding
and knowledge are needed more than ever before.
Professional skills and competences of physiotherapy have been defined
in several studies. Researchers have examined physiotherapy students’
perceptions of their professional skills and competences, such as specific
manual skills (Phillips et al. 2009; Snodgrass & Odelli 2012; Lo et al. 2015;
Rossettini et al. 2017), disease-specific knowledge (Briggs et al. 2012), students’
reflective and critical thinking skills in practice (e.g., Bartlett & Cox 2002;
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Williams et al. 2002 Williams & Wessel 2004; Larin et al. 2005; Donaghy &
Morss 2007; Clouder & Toms 2008; Cole & Wessel 2008; Roche & Coote 2008;
Bartlett et al. 2013; Baradell et al. 2018), clinical decision making to assess highquality clinical research on treatment efficacy (Yamato et al. 2017),
interprofessional skills (Robson & Kitchen 2007; Hallin et al. 2009), digital
competence and social competence (e.g., Larsson & Gard 2006; Lindquist et al.
2010; Grace & Trede 2013), and cultural competence (Fougner & Horntvedt 2012;
Mostert-Wentzel et al. 2013; Wickford 2014). However, little is known about
how the physiotherapy students perceive their professional development. This
kind of knowledge is important for the development of physiotherapy
education as it may reveal the critical aspects of education to which special
attention should be given. The field of research on physiotherapy students’
professional development, explicitly focusing on students’ pathways in
education, is narrow (see Lindquist et al. 2006a; Lindquist et al. 2010; Korpi et al.
2014). Physiotherapy students’ awareness of their own thinking and behaviour
can positively influence future students’ professional development and the
future competence level of the physiotherapy profession (cf., Wikström-Grotell
& Eriksson 2012). Accordingly, the purpose of this dissertation was to seek,
from different perspectives, a more profound understanding of physiotherapy
students’ conceptions of competence development.

2 THEORETICAL PERSPECTIVES ON
PROFESSIONAL DEVELOPMENT
2.1 Theories of professionalism
When investigating professional competence, it is important to understand the
development of the profession itself in the particular field, in this study in the
field of health care. In this chapter, the concept of professionalism is examined,
and after that existing research on professional development in the field of
physiotherapy is reviewed.
There are different ways of approaching professionalism, and the most
famous one is Weber’s concept of ideological professionalism. Max Weber
developed the concept of professionalism as an ideology in the 1960s.
According to Weber’s (1968) professionalism, professions represent established
and exclusive or closed (introverted) expert systems, each with its own absolute
ethos or mentality. These exclusive expertise systems process semantic
meanings in their own context and they live in their own world; for example,
the profession of medical experts or doctors in the field of medicine or nursing.
These meanings are manifested and represented in the qualifications of
professions, uniforms, disciplined and operational principles or guidelines, and
stability of institutions. Operations are formulated as justified and reasonable
products and results in the strategy of professions.
In Weber’s time, the expert was seen as a representative of the institution
or profession. According to Weber (1968, 556), an expert is “the ‘man of a
vocation’ or ‘professional’ (Beru/Mensch), and its unique result was the
rational organisation of social relationships". Further, Weber (1968, 1200)
illustrated the profession as follows: “Life is focused not on persons but on
impersonal rational goals". Weber represented bureaucratic managerism, where
cost-effective and market-based consumerism is central to the work, and
everyone has a chance to earn his or her own profit and benefits. Furthermore,
Weber (1968, 775) asserted that professionals were needed for the development
of a rational system of law. In this way, professionalism promoted
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professionals’ own interests, such as their dominant position, prestige, influence
and salary. The demands and goals of the market economy and financial issues
changed the professions. Moreover, in Weber’s time, professions were part of
the social modernisation, and knowledge and expertise were necessary or a
functional part of modern society. An expert among local authorities played an
active role in society. Professionals formulated institutional expert groups that
were able to make progress toward resolving key social issues and were
contributing to the common good. The expertise of the profession focused on
the specialisation in the particular profession. The layman’s role was only to
follow experts’ articulation. Also, later on, specialisation became increasingly
central in the professional identifying and development of professions (Evetts
2011).
One field of the study of professionalism was research on professional
culture. According to Freidson (2001), from the historical perspective, the
theories of professionalism focused on the development of professions with a
view to perfecting them. The roles of professionals and professional cultures
were characterised by the time in history, reflecting historical factors as well as
social class and gender issues. The commitment of professions to the values of
good and qualified work was central. Professional values emphasised a shared
identity based on competencies produced by education, training,
apprenticeships and socialisation and sometimes guaranteed by licensing.
Professional relations were characterised as collegial, co-operative and mutually
supportive, and relations of trust characterised the practitioner–client and the
practitioner–employer interactions (Evetts 2011).
Hager et al. (2012) have advanced the discussion about the implications of
the theorisation of professional practice where practice, learning and change
impact on each other. Based on their conceptualizations they have classified
theories of learning into three branches: cognitive-psychology-based theories,
socioculturally referenced theories and sociomaterial understandings of
learning. Further they consider the connection between learning and change as
the norm and for that reason important. According to their theorisations of
practice the emphatic sociomaterial understandings appears in five principles
where understandings of practice, learning and change are complexly entwined
and interconnected with each other. The first principle, ”knowing-in–practice”,
presents the idea of professional knowledge as the ongoing changing process,
the second one points out the sociomaterial network in constant unsteadiness,
the third one emphasises the relationality of practice which changes, the fourth
principle suggests the historicity of practices and the fifth one emphasises the
growth of unpredictable practice.
In the field of health care, professional culture can be seen as an integral
part of professionalism. Doctors’, physiotherapists’ and nurses’ professional
values, ideology or way of speaking (professional language) emphasise a
shared professional identity, which is based on the competence acquired
through education and the socialisation process in the particular context
(Freidson 2001; Evetts 2011).
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In recent decades, professionalism in general has broadened from the
combination of professional knowledge and skills, ethical principles, and
professional procedures to focus on professional autonomy and accountability
to society and the professions. Furthermore, the commitment to continue one’s
professional development through reflective practice, communication and
professional relationships is central. The strengthening of the autonomy of the
professions requires constant scientific development, education and lifelong
learning (e.g., Eraut 1994; Grace & Trede 2013).
In the fields of social and health care, the units producing clients’
rehabilitation examinations with a multi-professional team (doctors, nurses,
physiotherapists, social workers, etc.) have both the aims and principles of
consumerism and some of managerialism (Haapakoski 2015; see also Freidson
2001). Haapakoski (2015) argues that rehabilitation professionals can build a
collective professionalism, where the main goal of achieving a good, quality life
is important considering the pressure of the economy and financial issues. In
addition to using various types of scientific and professional knowledge, skills
and practices in social and health care, professionals are required to be
familiarised with the experiences of their customers and patients. Only then can
the rehabilitation or physiotherapy process progress toward the right and
reasonable goal. In this kind of multi-professional process, clients and patients
must have the autonomy to consider and time to understand and reconcile their
different fields of knowledge and information together (see, e.g., Piirainen &
Sjögren 2016).

2.2 The multidimensional concept of competence
The term ‘competence’ is a nebulous concept that is defined in different ways in
various research fields and disciplines. We can also see the term ‘competence’
and ‘competencies’ used in the everyday language of education and work. The
concept of ‘competence’ is widely used in higher education, but there is
considerable conceptual and terminological confusion concerning this concept
and its relation to concepts and terms such as ‘knowledge’, ‘skills’, ‘ability’,
‘know-how’, ‘qualification’, ‘performance’, ‘capability’, ‘expertise’, and
professional ‘agency’ (Eraut 1994, 1998; Ellström 1997; Tynjälä 1999; IsopahkalaBouret 2005; Ellström & Kock 2009; Wesselink & Wals 2011; Eteläpelto et al.
2013; Koenen et al. 2015).
The theoretical differences between the concepts of competence have been
examined in numerous studies (Eraut 1994, 1998; Messick 1994a, 1994b;
Ellström 1997; Le Deist & Winterton 2005; Hogg 2008; Ellström & Kock 2009;
Mulder et al. 2009; Mulder 2011; Wesselink & Wals 2011; Mulder 2014; Koenen
et al. 2015). One of the main theoretical differences between the definitions is
the divergence between the concepts of competence (plural competences) and
competency (plural competencies). According to Messick (1994a, 1994b),
Horton (2000) and Hogg (2008), competence describes what people can do
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while competency focuses on how they do it. In other words, competence refers
to a skill and the standard of performance reached, while competency refers to
the behaviour by which it is achieved. According to Le Deist and Winterton
(2005), the usage of those concepts and definitions is inconsistent; competency
often refers to behavioural areas and competence to functional areas. In the
following in this dissertation, the term ‘competence’ is used to represent both of
these conceptions of competence and competency.
Eraut (1998) classifies competence into two aspects: the individual
personal view and social view. The individual view concerns attributes such as
skills, knowledge, behaviours, motivations, attitudes and changes over a
person’s development. Another perspective, the social view, considers
competence within the context of social situations. Mulder (2011, 2014; see also
Mulder et al. 2009) outlines three approaches to competence theory:
‘competence as behaviouristic functionalism’, ‘competence as integrated
occupationalism’, and ‘competence as situated professionalism’. The first one,
‘competence as behaviouristic functionalism’, refers to seeing competencies as
trainable and isolated knowledge and skills. In the second approach,
‘competence as integrated occupationalism’, competence is expressed as an
integrated whole of knowledge, skills and attitudes that are in balance together
and transform those elements into integrated personal capabilities, professional
roles and situations. In other words, competence is treated as a holistic concept.
In the third perspective of ‘competence as situated professionalism’,
competence gets its meaning through the idea of interaction with other
professionals in specific contexts. The specific use of this concept depends on
the context of the users.
Ellström (1997) has formed a conceptual model of competence, identifying
five elements: ‘formal competence’, ‘actual competence’, ‘officially demanded
competence’, ‘competence required by the job’, and ‘competence in use’. The
basis of the model is comprised of the cognitive and metacognitive components
(e.g., theoretical knowledge and intellectual skills) as well as noncognitive
components related to values, interests, personality traits and social skills. In
this model, competence is considered important and seen as an attribute of the
individual, that is, each worker brings her or his own human capital or human
resource into his/her job. It is possible to separate an individual’s competence
into two elements: formal competence and actual competence. The element of
´formal competence´ refers to the educational qualification, certificate of
graduation or earned credentials. The element of ‘actual competence’ is defined
as the individual worker’s potential capacity when she or he successfully
completes a particular job, task or handling of a certain situation. It does not
represent only the certification of the profession, or the learning outcomes of
divergent work, or different informal everyday activities. Actual competence is
socially constructed and underlines the importance of creating a learning
environment that offers opportunities for reproductive, productive and creative
levels of learning.
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Ellström (1997) divides job requirement competences into two separate
elements: the official demand for competence and the competence actually
required by the job. The element of ‘officially demanded competence’ includes
the recruitment and the setting of wages. The element of ‘competence required
by the job’ characterises the formation of a developmental expertise by the
synthesis of the cognitive rational and the intuitive contextual perspectives on
competence and work. It involves economic, social and ultimately political
issues related to the content and organisation of work and considers the
relations between education and work in the ongoing development process.
The fifth element, that of ‘competence in use’, represents the interactive
view. The focus is on the interaction between the competence of the individual
and the job. It refers to competence actually used by the worker in performing
the particular job. Individual experience and factors such as self-confidence are
important. Job-related factors, such as “the formal and informal organisation of
the workplace with respect to worker autonomy, participation, task
characteristics, and feedback”, have a strong impact on the worker’s own
personal use of his/her competence in managing her or his job. Ellström (1997)
underlines the developmental view of competence and competence formation,
rather than the adaptive view.
The model in Figure 1 summarises the discussion on competence, and
integrates Eraut’s (1998) views of competence, Mulder’s (2011) theory of
competence, and Ellström’s (1997) conceptual model of competence to present a
general model of competence in physiotherapy. The model summarises the
theoretical framework and the main competence concepts of this study. The
four main elements of physiotherapy are named: formal and officially
demanded competence, context-related competence, behavioural competence,
and integrative professional competence. These competence elements are
interrelated with each other, and, as a whole, can be seen as a dynamic basis for
the process of learning physiotherapy.
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FIGURE 1

The elements of competence in physiotherapy.

The element of formal and officially demanded competence comprises
physiotherapy’s professional qualification competences based on the
recommendations of the World Confederation of Physiotherapy (WCPT 2011),
EQF (2008a, 2017), the European Qualifications Framework for Lifelong
Learning in Physiotherapy (ENPHE 2017), and the National Qualifications
Framework (NQF 2017). This competence includes legislation concerning
physiotherapy education and the physiotherapist as a professional. The
universities of applied sciences are in charge of physiotherapy education in
Finland (Act on universities of applied science 932/2014; Amendments up to
563/2016), and only qualified physiotherapists can have the licence to work as a
health care professional (Act on health care professionals 559/1994).
Context-related competence refers to competence requirements that vary
between jobs’ tasks, cultures and situational circumstances (Ellström 1997;
Eraut 1998; Mulder 2011, 2014). In the field of physiotherapy, context-related
competence varies to some extent depending on the workplace or type of work,
project or work task, and guided practical training. Physiotherapists work in
municipal health centres, in hospitals, and in various institutions, associations
and projects, as well as in occupational health services and in private clinics, or
as an entrepreneur or owner of a private clinic; nowadays, more and more work
as a well-being or sports coach, a product or service developer, or as a team
leader, and increasingly in temporary contracts.
Behavioural competence refers to skills, knowledge and attitudes that are
visible to clients, their relatives, peer workers, and other professionals (see also
Ellström 1997; Eraut 1998; Mulder 2011). It includes communication and
collaboration with clients and patients, such as guiding clients and patients in
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how to develop and achieve their own goals in rehabilitation (Higgs et al. 2001;
Hall et al. 2010; Thornquist 2018). Furthermore, behavioural competence
includes collaboration with other professionals as well as relatives and
employers (Lachmann et al. 2013; King et al. 2016), and features participation in
projects, networks, and utilising technology (Ashby et al. 2016; Randall et al.
2016).
Integrative professional competence is formed of the holistic and integrated
whole of physiotherapy knowledge, skills and attitudes (see also Ellström 1997;
Eraut 1998; Tynjälä 2008, 2010; Mulder 2011). Thus, it contains the professional
core competences expected in the field of physiotherapy, that is, competence in
physiotherapeutic examining and clinical reasoning, therapeutic competence
such as special treatments, manual therapy and technics, and competence in
teaching, coaching and counselling (Briggs et al. 2012; Dahl-Michelsen 2015; Lo
et al. 2015; Rossettini et al. 2017). The professional perspective regards
physiotherapists’ professional autonomy, emotions, identity, position and role,
as well as their level of understanding of the profession of physiotherapy and
the relevant assumption skills, competences and knowledge of its practices
(Praestegaard et al. 2014; Wikström-Grotell & Noronen 2015; Hammond et al.
2016).

2.3 Perspectives on the physiotherapy competences
In the field of physiotherapy, over the last three decades, researchers and
clinicians have begun to pay more attention to philosophical principles, that is,
ontological and epistemological assumptions on the background of
physiotherapy theory and practice, and have asked and examined what forms
the basis of physiotherapy (Hislop 1975; Cott et al. 1995; Broberg et al. 2003).
The human body and its movement, independence, participation and function
are seen as the key concepts of physiotherapy, understood in different ways
depending on the ontological approach (Broberg et al. 2003; Nicholls & Gibson
2012).
In the following sections, literature on physiotherapy competences written
from the following points of view are reviewed: the (1) ontological perspective,
(2) epistemological perspective, (3) professional perspective, and (4) educational
perspective. Next, the main ontological approaches to physiotherapy are
examined more closely.
2.3.1

Ontological perspective

The ontological perspective represents beliefs about the nature of human beings
and their relation to the world they experience (Lakoff & Johnson 1999; Lakoff
2012; Schlimm 2013). The discussion on the ontological perspective of
physiotherapy has been going on for several decades (Hislop 1975; Cott et al.
1995; Higgs & Thitchen 1998; Broberg et al. 2003; Wikström-Grotell & Eriksson
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2012). As early as 1989, Tyni-Lenne stated that physiotherapy should create the
paradigm of physiotherapy science. She claimed that without this, every
physiotherapist describes physiotherapy according to her or his own values and
understanding (Tyni-Lenné 1989, 169). Furthermore, in the field of
physiotherapy, the ontological perspective is seen to be challenging due to the
influence of several closely related sciences. The physiotherapy paradigm and
the theoretical bases of physiotherapy treatments have been developed and
clarified together with the development of sciences such as medicine, anatomy,
physiology, psychiatry, physics, kinesiology, psychology of motivation, and
psychology of learning (e.g., Higgs & Thitchen 1998; Talvitie 1991b; Ottosson
2011; Wikström-Grotell & Eriksson 2012).
In physiotherapy, the ontological perspective has historically been
explored with three approaches. First of all, a dualistic approach to how a
human being is seen can be identified. The human being, the patient, is seen as
an object of the treatment or advice. The second perspective is holistic; the
human being is seen as a significant, active person, an independent agent of her
or his own action (Cott et al. 1995; Broberg et al. 2003; Wikström-Grotell et al.
2013). The third and newest ontological perspective, the humanistic approach,
is holistic as well; that is, the nature of the body is described with the concept of
embodiment (Cott et al. 1995; Higgs et al. 2001; Broberg et al. 2003; Piirainen
2006; Nicholls & Gibson 2010; Wikström-Grotell et al. 2013).
The approach where the human being is seen as an object is based on
biomedical and natural science research. The patient is seen as the passive
object of the treatment and guidance, and physical treatments are based on
passive movements and one-way instructions. The influence of other sciences,
especially medicine, has led to the fact that there has been a biomedical and
natural science paradigm in physiotherapy. This approach has greatly
contributed to the position of the profession as the pre-eminent provider of
orthodox physical rehabilitation (e.g., Talvitie 1991b; Ottosson 2011). There is
evidence that the biomedical approach, where patients are seen as separate
parts that comprise a body or as a system, is still guiding many
physiotherapists (Higgs et al. 2001; Thornquist 2006; Nicholls & Gibson 2010;
Wikström-Grotell et al. 2013; Nicholls et al. 2016; Rovner 2018).
The main focus of the physiotherapy profession has been on the deep and
broad understanding of normal movement and impaired function, and has
largely concentrated on biomechanical approaches as well as on
neurophysiological theory, where environmental factors are barely taken into
account (Hislop 1975; Talvitie 1991a, 1991b, 2001; Wikström-Grotell & Eriksson
2012; Wikström-Grotell et al. 2013). Carr and Shepherd (1987, 3) have even
called physiotherapy a science of applied movement. The movement-centred
thinking is also reflected in the names of physiotherapy treatments and in the
emphasis of the treatments in physiotherapy curricula (Talvitie 1991a, 1991b).
In her studies, Talvitie (1991a, b) has analysed the historical view of
physiotherapy in relation to the phases of physiotherapists’ work development
in the 20th century. She found that physiotherapy, from its beginning, has been
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related to gymnastics, exercise and movement. Physiotherapists are focused on
the influence of human function and activity through movement. Movement
and exercise treatments are based on the connection of physiotherapy to
physical education and Ling’s thinking model in the early 20th century. Ling’s
method was based on natural science, anatomical and physiological factors,
where only particular movements are used and repeated over and over from
some specific starting position, and the rigidness of movement therapy was one
of the major aims. The view of the patient was splintered into pieces and the
treatment target was a part of the patient, a shoulder joint, for example. As a
historical tradition, Ling’s perspetives on movement have impacted
physiotherapy since the early 19th century. In the year 1813, in Stockholm,
Sweden, Ling established the Kungliga Gymanstiska Centralinstitutet, where
physical educators (preliminary professionals of physiotherapy) were studying;
instruction was offered in gymnastics and pedagogical physical exercises to
both healthy and sick people (Talvitie 1991b; Ottosson 2010; Wikström-Grotell
& Eriksson 2012)
In the second ontological approach to physiotherapy, the patient is seen as
an active agent constructing the world and being able to change her or his own
action in relation to her-/himself and society. The holistic perspective integrates
body, movement, function, and activity (Dilthey 1977; Broberg et al. 2003;
Wikström-Grotell et al. 2013; Nicholls et al. 2016). This ontological approach
started to appear in Hislop’s publications (Hislop 1975). Helen Hislop was a
physical therapy leader, educator and author, and her work on education and
research contributed to shaping the profession of physical therapy. Hislop (1975,
107) presented a hierarchical model of human structures and functions based on
pathokinesiology. According to her model, bodily movement can be examined
on different levels, that is, the level of the: cell, tissue, organ, system of organs,
individual, and family. In this model and system, each level is described as a
functional whole, and as a part of the next greater whole. The target of this
physiotherapy is to restore the balance in the system as a whole after
dysfunction.
Twenty years later, Cott and colleagues (1995) continued the development
of an approach of this kind. They presented a holistic approach to
physiotherapy and movement that was even larger, conceptualising the science
of physiotherapy further by distinguishing it from other sciences by the core
concept of bodily movement. They presented the movement continuum theory
of physiotherapy, where the maximal movement potential is at the centre of
physiotherapy and seen in relation to a person’s physical, physiological, social
and environmental factors. In this view, the task of physiotherapy is to support
the human being in trying to use her or his own maximal movement potential
by applying different kinds of physiotherapy practices, such as therapeutic
exercise, guidance, technologies and the implementation of changes to the
environment.
The third ontological approach to physiotherapy, which has recently
emerged, is the humanistic one, where the nature of the human body is seen
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through the concept of embodiment (Piirainen 2006; Nicholls & Gibson 2010;
Wikström-Grotell et al. 2013). In this approach, the psychological, social,
cultural and geographical dimensions of health and illness, as well as the
economic dimension of health care and funding agencies, are taken more
closely into consideration in physiotherapy treatment (Higgs & Thitchen 1998;
Higgs et al. 2001; Piirainen 2006; Nicholls & Gibson 2010; Wikström-Grotell et
al. 2013). Many researchers have suggested that the embodiment perspective is
needed as more evidence regarding the multidimensional and complex nature
of physiotherapy is presented (Talvitie 1991b; Grönblom Lundström 2008;
Skjaerven et al. 2008; Lindquist et al. 2010; Nicholls & Gibson 2010; Ottosson
2011; Main et al. 2012; Shaw & DeForge 2012; Wikström-Grotell & Eriksson 2012;
Wikström-Grotell et al. 2013; Nicholls et al. 2016; Wikström-Grotell 2016;
Thornquist 2018).
An ever broader spectrum of high-quality movement therapies is
emerging (e.g., Roxendal 1985; Skjaerven et al. 2008; Ahola et al. 2017;
Thornquist 2018), and physiotherapists widely agree that movement and the
science of movement constitute the core of physiotherapy, its central concept.
Wikström-Grotell and colleagues (2013) have presented the main perspectives
on movement in physiotherapy as including: movement as a health cure, as a
medical cure, and as an exercise cure. In her doctoral dissertation, WikströmGrotell (2016) reflected on the gap between the scientific concept and the
practice concept of movement in paradigms of physiotherapy. She proposed a
holistic approach, where the human being is seen as an autonomous and active
agent producing natural movement. The human being’s self decides how to use
the natural movement. According to Wikström-Grotell (2016), this is a holistic
approach to the subject of physiotherapy science and research. The natural
concept of movement is integrated according to the physical body, including
the mind and emotions, which, in physiotherapy, are viewed as the basis for
human existence and development (Broberg et al. 2003). Bunkan (2010)
emphasises that physiotherapists need to understand patients’ awareness of
their body, emotions, self-confidence and trust in themselves in addition to the
patients’ ability to take care of their physical health. According to Rosberg
(2000), the concept of the body takes various aspects into consideration: being
aware of one’s body and bodily signals, having confidence in one’s body, and
experiencing oneself as comprehensible, coherent and whole.
Broberg and colleagues (2003) continued to clarify the embodiment
approach. To identify and recognise how social and individual elements
influence both the bodily well-being and discomfort of patients is significant. In
physiotherapy, the interaction between the patient and the physiotherapist
forms a “bodily meeting”, where the physiotherapist takes special
responsibility for how the body is understood and thematised (see also
Piirainen 2006). Bjorbækmo and Shaw (2018) have illustrated that
physiotherapists use the concept of “embodiment” to examine the roles of
knowledge and interaction incorporated through the body into physiotherapy
practice. According to Nicholls & Gibson (2010), greater awareness of one’s
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body, that is, understanding the reality of being embodied, not just having a body,
offers certain aspects of embodiment and holds particular relevance for
developing a new science of embodied movement and possibilities for the
further development of the physiotherapy profession. For example, in a study
by Gard and colleagues (2010), physiotherapists were committed in a bodily,
emotional and mental sense of the profession; and in a study by Gyllensten and
colleagues (2010), bodily experiences were seen to “always exist” in the present
moment, and body awareness included the identity, that is, the “embodied
identity” (see also Dropsy 2002; Thornquist 2010, 2018; Mehling et al. 2011).
Nicholls and Gibson (2016) argue that the human body, the main concept
in physiotherapy, is still quite under-theorised in studies. Thornquist and
Kirengen (2015) found that patients’ sickness history and their own experiences
have been taken into consideration in physiotherapy, but in treatments patients
are treated separately, that is, neglecting the interaction between body parts and
systems. According to Thornquist (2001, 2018), the body can also be
experienced as a problem or nuisance when stricken with illness, leading to
discomfort or disability. Illness engenders a fundamental change in the manner
in which the body is experienced.
Bjorbækmo & Shaw (2018) have pointed out that living in one’s body
unreflectively may well lead to regarding one’s own body in an objectified
mode, alienated from oneself. Learning and practising in order to be a
physiotherapist and developing one’s own professional competence presumes
developing one’s own embodied knowledge, that is, one’s relation to the world
as a physiotherapist.
2.3.2

The epistemological perspective

While the ontological discussions have gained ground in physiotherapy
research, less research has been conducted from the epistemological perspective,
that is, regarding the nature of knowledge. From the epistemological point of
view, the theoretical foundation of competence can be derived from studies on
expertise and expert knowledge. The forms of knowledge are traditionally
divided into two basic categories: declarative knowledge and procedural knowledge
(Anderson 1983). The former can also be described as ‘know-that’ and the latter
as ‘know-how’. In this traditional dichotomy, ‘understanding’ belongs to the
former and ‘skill’ to the latter category, while ‘competence’, as a holistic concept,
includes both. Often, a third component of expertise has been added to describe
metacognitive knowledge (Bereiter 2002; Eraut 2004; Le Maistre & Paré 2006),
which is related to the awareness of one’s own knowing and thinking. Some
researchers add strategic knowledge (Eraut 2004; see also Tynjälä 2009), which
refers to knowledge about the context of the task at hand. Furthermore, some
studies speak about dispositional knowledge (Billett 2011), referring to ‘know-for’,
that is, knowledge comprising values, attitudes, interests and beliefs. Tynjälä
(2009) and Tynjälä with Gijbels (2012) have presented a model summarising
several accounts of expert knowledge (Anderson 1983; Bereiter 2002; Eraut 2004),
comprised of four basic components of professional expertise: (1) conceptual or
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theoretical knowledge; (2) experiential or practical knowledge; (3) regulative or
self-regulative knowledge; and (4) socio-cultural knowledge.
Conceptual or theoretical knowledge includes declarative knowledge, which is
factual or theoretical in nature. This kind of knowledge is explicit and can
therefore be learned from books, journals, lectures, discussions and so on. The
second component of expertise, experiential or practical knowledge, finds its
expression in skills and psychomotor knowledge and is acquired mainly
through practical experience. This procedural knowledge is often tacit and
difficult but not impossible to express explicitly (Bereiter 2002; Eraut 2004). For
example, when a person learns psychomotor skills through bodily adaptation,
this takes place mostly in a subcognitive way (Lakoff & Johnson 1999; Bereiter
2002, 144–145; Lakoff 2012). According to Bjorbækmo & Shaw (2018), when
knowledge is being put into practice, the procedural knowledge depends on the
physiotherapist’s ‘bodily style’, in other words, on her or his sensitivity and
reflective embodied knowledge as well as developed professional competence.
In practising physiotherapy, the ‘bodily style’ transforms the physiotherapist’s
relation to the world and her or his knowledge in various creative ways during
the physiotherapy process. Through the lived experience of the physiotherapist,
the practical knowledge is put to use. Furthermore, Bjorbækmo and Shaw (2018)
argue that some physiotherapists are able to connect different forms of
knowledge with their practice on a daily basis.
The third element of expertise, regulative or self-regulative knowledge,
consists of strategic and metacognitive skills and knowledge and can be either
implicit or explicit. Individuals use metacognition and self-regulative skills to
evaluate and regulate their own activities and actions. Training reflection
develops self-regulative knowledge (Bereiter 2002; Tynjälä 2008; Heikkinen et al.
2012; Tynjälä & Gijbels 2012).
The three basic types of knowledge described above (i.e., conceptual,
experiential and self-regulative) represent personal, individual knowledge
(Bereiter 2002; Eraut 2004; Tynjälä 2009), while the fourth component of
expertise is comprised of socio-cultural knowledge. This form of knowledge is
embedded in the practices and environments of social communities and can be
experienced only through participation in these communities and by using the
devices and tools that they provide (Wenger 1999; Bereiter 2002; Eraut 2004;
Tynjälä 2009).
Tynjälä and Gijbels (2012) emphasise that although these four basic
elements of expertise can be discerned analytically, they are far from separate
entities, being tightly integrated as a whole. In this view, knowledge and skills
cannot be separated from each other in professional competence but are deeply
interrelated and integrated.
The epistemological approaches, especially research focusing on expertise
in the field of physiotherapy, are narrow (Boekhout et al. 2010; Piirainen &
Viitanen 2010). Some studies have focused on how physiotherapy students
acquire regulative knowledge, such as reflective and critical thinking skills, in
practice (Bartlett & Cox 2002; Donaghy & Morss 2007; Clouder & Toms 2008;
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Cole & Wessel 2008; Roche & Coote 2008), whereas only Le Maistre and Paré
(2006) have attempted to present a holistic model of expert knowledge in the
field of physiotherapy. They interviewed final year students as well as freshly
graduated newcomers in their first two years at work as well as their
experienced colleagues in four professions, including physiotherapy. Based on
their findings, they presented a typology of professional identity divided into
two main components: professional knowledge and personal knowledge. The
first main category, professional knowledge, is comprised of content knowledge,
procedural knowledge, and knowledge about the profession (e.g.,
organisational, geographical, cultural and political information). Procedural
knowledge includes skills, practical knowledge and tacit knowledge, and finds
its expression in implementing different procedures, in knowledge about clients,
and in psychomotor knowledge relating to the touch and tone of the voice in
physiotherapy. The second main category, personal knowledge, involves
metacognitive knowledge of oneself as a learner and worker, and as such it
resembles regulative knowledge in Bereiter’s (2002) classification.
Physiotherapy science in itself is combined of varied multidisciplinary
sciences, both natural and humanistic sciences. The basic aspects of the
knowledge base of physiotherapy have been structured, for example, in a
comprehensive research and development project that was carried out by the
Association of Finnish Physiotherapists (Sjögren et al. 2015; Fysioterapeutin
ydinosaaminen 2016; Sjögren et al. 2016; The Core Competences of a
Physiotherapist 2018). The basic aspects of the knowledge in physiotherapy,
which describe physiotherapy science from the perspectives of its scientific
knowledge base, theory-based practical models and evidence-based guidelines
is presented in a structured model (The Core Competences of a Physiotherapist
2018, 5-6). The model shows that different levels of knowledge continuously
interact in a physiotherapist’s clinical reasoning. Furthermore, it has a
multidisciplinary basis and both social and psychological sciences are
acknowledged. (The Core Competences of a Physiotherapist 2018, 5-6) The
structured model clearly shows that the biomedical approaches are dominant in
this model, whereas holistic and humanistic approaches are not acknowledged.
2.3.3

The professional perspective

The professional perspective is related to all four components of the model of
competence in physiotherapy: behavioural competence, formal and officially
demanded competence, context-related competence, and integrative
professional competence (Figure 1). The professional perspective on
physiotherapy appears in relation to professional autonomy, identity, position,
role and competences. These aspects develop all the time and have changed
increasingly in recent times. (Nicholls & Holmes 2012; Praestegaard et al. 2014;
Nicholls et al. 2016) The physiotherapy profession and education are regulated
by laws and norms. In other words, physiotherapy can be practised only by
qualified physiotherapists, who have professional autonomy. Furthermore,
historical factors, social class and gender issues, political and economic
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structures, cultures and values, as well ideas and thoughts of the other health
professions influence the physiotherapy profession (Almås & Ødegård 2010;
Praestegaard et al. 2014). Professional development is a lifelong process of
formal and informal learning, and tacit knowledge deepens learning in
workplaces (Öhman et al. 2002).
The physiotherapy profession demands prevailing knowledge and
competence in the field of physiotherapy. According to the World
Confederation for Physical Therapy (WCPT, 1995, 12) professional autonomy
enables the “freedom to exercise professional judgement in health promotion,
prevention and the care and treatment of clients and patients”. As early as 1985,
John Øvretveit (1985), pondering the medical dominance in physiotherapy,
argued that the autonomy of the profession is constructed of two main aspects:
‘clinical autonomy’, that is, physiotherapists take sole responsibility for clinical
decisions, and clinical freedom or ‘practice autonomy’, which means that
physiotherapists assess patients’ and clients’ needs and opportunities in
rehabilitation rather than exclusively responding to doctors’ referrals.
According to Sandstrom (2007), the interaction and dialogic communication
between the patient and physiotherapist support and develop both the
physiotherapist’s professional autonomy and the patient’s individual autonomy
in therapy and confidence in the professional’s services as proper and highquality activities.
The professional approach is also viewed in relation to professional
identity. In recent studies, professional identity has been seen as an ongoing,
dynamic and active process, which varies with time and situations rather than
being a static state (Higgs et al. 2001; Wikström-Grotell & Noronen 2012;
Hammond et al. 2016; Thornquist 2018). The professional self-concept is often
associated with and based on ever-evolving beliefs, values, myths, attributes,
motives and different experiences. Physiotherapists co-construct, consciously or
unconsciously, the meaning of being a physiotherapist within the
intraprofessional and interprofessional communities of practice. However,
physiotherapists themselves are responsible for developing their own
professional identity (Higgs et al. 2001; Wikström-Grotell & Noronen 2012;
Hammond et al. 2016; Thornquist 2018).
The active and responsible role of developing one’s own professional
competence is significant to advance toward management in work. In a study
by Hammond and colleagues (2016), physiotherapists who conversed in their
workplaces about ethical and moral reasoning developed a stronger sense of
what they believe, value and know.
Thornquist (1994, 709; 1995, 187) found that physiotherapists confirm their
professional identity through the work with their patients, since the basis of
physiotherapy has mainly grown from practical experience, specifically, the
functionality of patients’ body as well as their experiences and opinions. Also
Jensen and colleagues (2000), Piirainen (2006) and Parry (2009) stress patient
work in professional identity development, especially physiotherapist–patient
communication, and argue that mutual interactions with the patient tend to be
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educative, help the patient, dispel patient resistance, and maintain hope while
also taking emotions into consideration (Wiles et al. 2004; Hall et al. 2010).
As early as in 1999, Noronen and Wikström-Grotell (1999) argued for the
need to investigate professional knowledge and the assumptions behind the
professional paradigm in order to guide physiotherapists in their practice. They
regarded physiotherapy as an applied science with its own knowledge base and
its educational methods as based on that knowledge, and as a practical
application that has an important task in society. Physiotherapy has evolved
from an orientation toward diseases, impairments and symptoms of patients to
the overall health, functional activity and participation of the patient in her or
his particular life situation. They outlined four components of the professional
paradigm in physiotherapy: the focus of the interest of their own profession, the
competence component (what to do and know), the world view (how the field
of practice is understood), and the view of science (how the field is viewed by
others). The components include the following competences: therapy skills,
communication and co-operation skills, the ability to acquire and process
information, the internationalisation of the profession, and understanding the
professional culture (Noronen & Wikström-Grotell 1999).
In their recent study editorials’ (of international scientific physiotherapy
journals) experiences of the development of physiotherapy as a profession,
Wikström-Grotell & Noronen (2015) found three themes: the physiotherapy
profession and its position in society, professional responsibility (including
roles and sphere), and internationalisation. Findings related to physiotherapy
research had three themes: emerging research, evidence-based physiotherapy
and knowledge base, and theory development.
Furthermore, the group of educators who are members of the European
Region of the World Confederation of Physiotherapy (ER-WCPT) has been
actively working with ESCO, the European Skills/Competences, Qualifications and
Occupations classification committee, and has developed and specified seven
physiotherapist roles: 1) Physiotherapy expert (assessment skills, diagnostic
skills, intervention skills), 2) Communicator, 3) Collaborator, 4) Manager, 5)
Health care promotor, 6) Reflective practitioner, and 7) Professional (ESCO 2017;
see also ER-WCPT 2008).
Moreover, professional competence has been considered from the
perspective of the boundaries between professions and the collaboration with
other professions. Even during the 1980s, the occupational boundaries of
professions were tight; understanding others’ work and other professions was
rare, professionals and employees worked at various levels in the hierarchy of
their organisation, and communication with others was uncommon (Freidson
1988). The position in a hierarchy affects communication, co-operation,
leadership and equality (Talvitie 1991a, 43). Nowadays, multi-professional
collaboration and development together with other health and social
professionals is active (e.g., Lachmann et al. 2013; King et al. 2016) already
during the education phase (Kuukkanen & Hynynen 2016). Kelland and
colleagues (2014) interviewed advocates and agents in Canada regarding the
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most important issues in the physiotherapy profession and in their own work.
They found that the interviewees regarded collaboration, communication,
scholarly practice, management, professionalism, passion, perseverance and
humility as the most significant key components of their profession. Moreover,
they stressed that effective collaboration requires strong communication skills
and strategic partnership building skills.
At present, every profession in the field of health care must prove the
scientific argumentation of their work. The scientific understanding forming the
basis of physiotherapy has been developed more and more systematically
(Westerdal 2013). The emergence of various points of view of physiotherapy is
influenced by the findings of different branches of science (Talvitie 1991a). The
physiotherapy profession started to utilise the evidence-based discourse
relatively early, despite the fact that experimental research in physiotherapy
was poor (Jette & Haley 2005). According to Hammel and Carpenter (2004),
Jette and Haley (2005) as well as Bjorbækmo & Shaw (2018), this may be related
to the close commitment of physiotherapy to the medical practice and medicine
as well as to the positivist perspective of the science of medicine.
The physiotherapy contents have varied in different countries and eras
(Talvitie 1991a, 1991b). Descriptions of the core competences of
physiotherapists have been produced in a number of countries, including the
United Kingdom, Canada, New Zealand, Australia, the Netherlands and
Austria. In general, it has been emphasised that physiotherapists need to be
versed in various special competencies, such as skills in chronic disease
management, monitoring and making early referrals in addition to having
disease-specific knowledge (Briggs et al. 2012) and competence to cure and care
for patients (Dahl-Michelsen 2015). Furthermore, core competences, in
particular manual skills (Phillips et al. 2009; Lo et al. 2015) and the development
of learning these are seen as essential and important (Snodgrass & Odelli 2012;
Rossettini et al. 2017).
The core competences of Finnish physiotherapists were defined in a
comprehensive research and development project (Sjögren et al. 2015;
Fysioterapian ydinosaaminen 2016; Sjögren et al. 2016 ; The Core Competences
of a Physiotherapist 2018), and these are presented in Figure 2. The most central
area of the figure shows the core competences of physiotherapy, and the outer
circle describes the core areas of competence that are common among other
professional groups. All areas of competence are constantly interacting with
each other. Furthermore, different operating environments, partners cooperating and changes in society bring variety to the core competences.
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FIGURE 2

2.3.4

Physiotherapists’ core competences (Sjögren et al. 2015; Fysioterapian
ydinosaaminen 2016; Sjögren et al. 2016 ; The Core Competences of a
Physiotherapist 2018, 13).

Educational perspective

The main aim of this dissertation was to deepen and broaden the
understanding of physiotherapy students’ professional competence
development during their education by considering it from different
perspectives. In the following section, physiotherapy competence is examined
in the context of physiotherapy education.
The starting point and basis of professional development is a formal
physiotherapy education. Physiotherapy education prepares physiotherapists
by helping them gain an adequate level of competence and sufficient amount of
experience to enter the profession, and it promotes their readiness to continue
their professional development in order to develop their practice to be able to
meet the challenges posed by changes in today’s complex world. However, the
critical determinant of professional standing is the success with which the
educational programme lays the foundation for responsible, proactive
behaviour and commitment to professional and personal growth (see Higgs
1993; Higgs et al. 1999; EQF 2008a, 2008b; 2017).
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2.3.4.1 Physiotherapy education in Finland
In Finland, due to certain characteristics of the health care system,
physiotherapy education differs somewhat from related education in other
countries (OKM 2018a; 2018d). These characteristics have complied with the
medical, educational and social development changes. The demographic
proportionality of the age groups of the Finnish population and changes in
morbidity has had a major impact both on physiotherapy treatment practices
and education. Furthermore, historically, the Second World War, diseases and
the development of service systems have impacted the development of
physiotherapy in general, physiotherapy treatments and physiotherapy
education in Finland. As the average life expectancy has increased, diseases
have changed, that is, cardiovascular diseases, cancer, diabetes, musculoskeletal
problems and mental health problems have increased, and, at the same time,
various kinds of new welfare and well-being systems have been developed
(Talvitie 1991a, 1991b). Meanwhile, new treatments, especially therapeutic
exercises, neuro-therapeutic treatments, functional training therapy, body
awareness therapy and motor learning models were introduced (Knott & Voss
1968; Basmajian 1978; Licht 1978; Roxendal 1985; Carr & Shepherd 1987;
Härkönen et al. 2016; Skjaerven & Mattson 2018). As a result of the
development of learning theories and treatment developments, the patient role
in physiotherapy changed from being approached as a passive object to being
considered as an active, thinking and self-motivated subject (Basmajian 1978;
Carr & Shepherd 1987, Skjaerven & Mattson 2018).
In the early 20th century, physiotherapy education in Finland was tightly
interfacing with gymnastics teachers’ education. In the year 1943, active
physiotherapists established the Professional Physiotherapy Association. Two years
later, in 1945, formal permanent physiotherapy education began to be offered.
After the Second World War, health care developed strongly and systematically,
especially public services but also legislation affecting social and health care. At
the same time, the number of private physiotherapy clinics increased (Talvitie
1991b).
In the 1970s, the duration of physiotherapy education expanded from two
to two-and-a-half years. At the beginning of the 1980s, significant secondary
school reform changed Finnish vocational education, and the physiotherapy
education programme was further extended to three-and-a-half years; also,
continuing education in physiotherapy for a Master’s degree and PhD started
being offered at universities. (Statistics Finland 2018)
At the end of the 1990s, a new system of higher education revolutionised
education yet again: alongside the traditional scientific universities, the new
‘universities of applied sciences’ were established to provide professionally
oriented study programmes in, for example, physiotherapy, nursing, and
engineering (OKM 2018a; Statistics Finland 2018). Accordingly, as part of this,
curricular changes were made to the education system. At present in Finland,
the 14 universities of applied sciences offer physiotherapy education and a
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diverse range of courses for qualified physiotherapists to prepare for future
challenges (OKM 2018a; 2018c). Moreover, widespread fields of continuing
education, commonly involving clinical specialities—such as geriatric, sports,
psychosomatic, cardiopulmonary and pediatric physiotherapy and orthopaedic
manual therapy—are organised by professional associations (see, e.g., OKM
2018b, 2018d; Finnish Association of Physiotherapists 2018; Suomen
Kuntoutusyrittäjät ry. 2018). The lifelong learning competences, in addition to
the professional competences, are seen to be important in practising the
professions and this is true all over the world (OECD 2005, 2013; EQF 2008b,
2017; ESCO 2017; European Commission 2017; Finnish national agency for
education 2017).
2.3.4.2 Students’ professional competence development in physiotherapy
The development of professional competence in physiotherapy is a long process
(Larsson & Gard 2006; Grace & Trede 2013). In research literature, competence
development has been conceptualised in various ways. In the field of
physiotherapy, the conception of competence is firmly rooted in the
physiotherapy profession and emphasises generic and core skills, especially
clinical competence. In addition to the core competences in physiotherapy,
professional competence development requires that students form a broader
view of health and of the social and health care options, as well as gaining
sufficient knowledge about other professions (see Higgs et al. 2009; Shields et al.
2013), experiences in collaboration with other professions (Robson & Kitchen
2007; Hallin et al. 2009), knowledge about different cultures (Fougner &
Horntvedt 2012; Mostert-Wentzel et al. 2013; Wickford 2014), and a theoretical
understanding of professionalism (Trede et al. 2011; Anderson & Irwin 2013).
There are numerous studies on students’ professional education in the
field of physiotherapy. In a study by Grace and Trede (2013), physiotherapy
students’ understanding of professionalism emerged as their viewing it as a
complex interrelation of values, ethical decision making and practice
knowledge, whereas subjects like cultural competence and environmental
sustainability, which researchers have emphasised, were not found in the study.
The professional development of students requires sufficient time. For example,
in a study by Anderson and Irwin (2013), three weeks was too short of a period
to bring about development regarding the major factors of professionalism,
accountability, altruism, caring, excellence, integrity, professional duty, and
social responsibility. However, in physiotherapy education, these characteristics
have been developed sufficiently over 33 weeks of clinical training. Female
students were more accountable, honest, and professionally dutiful in
comparison with male students.
Lindquist and colleagues (2006) investigated Swedish physiotherapy
students’ professional identity and their perceptions of their role, practice,
vision, beliefs and scope of practice as physiotherapists. In their results, the
authors found three types of identity representative of the physiotherapy
students: the Empowerer, the Educator, and the Treater. Larsson and Gard
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(2006) argued that it is essential for students to understand what kinds of
conceptions of physiotherapy, knowledge and paradigms interact in
physiotherapy, and that the best way to use them depends on the particular
work and interaction with the patients. They found four different perspectives
on how theoretical and practical knowledge was applied in physiotherapists’
work: in the interaction with patients, as a coach, so as to carry out effective
therapy, and with the aim to act professionally according to the rules and
interventions. Understanding has been deepened in practice, in the later phases
of physiotherapy learning (Korpi et al. 2017).
Evidence-based practice is an integral part of physiotherapy professionals'
training and students’ professional development. Evidence-based practice
incorporates clinical decision-making assessment of high-quality clinical studies
on treatment efficacy (Kerry 2017; Yamato et al. 2017), and relates to issues of
epistemology and the application of knowledge in practice (Bjorbækmo & Shaw
2018). Long et al. (2011) studied physiotherapy students’ experiences of 12
months of intensive evidence-based practice at school. The findings showed
that the understanding of evidence-based practice could add to students’
confidence in practice and can have an effect on their future. Some studies have
shown that even more evidence-based practices are needed (Shaw et al. 2010;
Shaw & DeForge 2012).
In our complicated information-based and technological culture, health
professionals increasingly need regulative knowledge, such as critical reflection
skills. In critical reflection processes, professionals use higher-order thinking to
analyse and evaluate their experiences. In such processes, theory is connected to
practice, ideally leading to new innovations in dealing with patients
(Gustafsson & Fagerberg 2004; Delany & Watkin 2009; Mann et al. 2009).
Students’ reflective and critical thinking skills in practice are studied a lot (e.g.,
Bartlett & Cox 2002; Williams et al. 2002; Williams & Wessel 2004; Larin et al.
2005; Donaghy & Morss 2007; Clouder & Toms 2008; Cole & Wessel 2008; Roche
& Coote 2008; Bartlett et al. 2013; Greenfield et al. 2017). Researchers have
stressed that the processes of reflection and re-evaluation among students,
teachers and clinical educators need to be continual in order to develop deep
understanding and self-regulation and assess which skills and attributes are
important for the development of students’ competence (Viitanen & Piirainen
2003; Jones et al. 2010). In a study by Furtze and colleagues (2015), clinical
reasoning developed gradually, in steps, and advanced with increasing
intensity and depth of reflection.
From the pedagogic point of view of professional growth and process
challenges, physiotherapy educators need to take into account students’ varied
development pathways (Lindquist et al. 2006a; Korpi et al. 2014), different
professional identities (Lindquist et al. 2006b), and the varying combinations of
ways of learning, learning partners such as peer students and professionals, and
learning in diverse contexts (Lindquist et al. 2010). Furthermore, students
require teachers’ active role in guiding and preparing them for the changing
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future (e.g., Constantinou & Kuys 2013; Mulder 2013; Nicoll & Salling Olesen
2013).
2.3.4.3 Different pedagogical approaches in physiotherapy education
In recent years, a growing body of research on pedagogical approaches and
experiments of physiotherapy education has been published. The teacher’s role
is more and more seen as that of a guide who encourages students by
mentoring and coaching them to reflect on their own learning processes (e.g.,
Bereiter & Scardamalia 1987; Schön 1987, 1996; Mezirow 1990, 2003; Tynjälä
1998, 2001; Langer & Applebee 2007; Mulder 2013; Nicoll & Salling Olesen 2013).
Presented next are examples of recent studies focusing on the most
commonly examined methods of students’ learning in the field of
physiotherapy. These are problem-based learning, digital and virtual learning,
interprofessional learning, and various methods supporting reflection in
learning, such as reflective writing.
Several studies have proven that the problem-based learning (PBL)
method is a promising learning approach in physiotherapy education.
Researchers have examined problem-based learning in the contexts of learning
of motivational interviewing skills (Schoo et al. 2015), health promotion for the
mothers of hearing-challenged children (Yokogawa et al. 2017), students’
confidence regarding patient-handling decisions and practical skills (Johnston
et al. 2013), skill application in practice (Gunn et al. 2012), and comparing other
learning methods with PBL (Dahlgren & Dahlgren, 2002; O’Donoghue et al.
2011; Castro-Sanchez et al. 2012).
Recently, educational experiments based on virtual or digital
opportunities have increased. According to a systematic review by Mącznik and
colleagues (2015), the use of online technology studies typically involved
websites and discussion boards. Methods such as telehealth, using video-based
training modules in simulated and clinical settings (Randall et al. 2016), offer
some interactive practice to prepare for direct clinical training (Alexander et al.
2016), but the retention problems in oncology by such e-learning have also
received attention (Da Costa Vieira et al. 2017) in physiotherapy publications.
The research has shown that students’ own computer skills influence their
satisfaction in learning by using technology (Ashby et al. 2016; Gardner 2016;
Hurst 2016; Tilson et al. 2016) and that feedback is essential in this kind of
learning (Ashby et al. 2016). According to physiotherapy students’ experiences
in the study by Hurst (2016), the combination of classroom and virtual teaching
seems to be an especially useful way to learn new clinical skills. Learning
simultaneously allowed students to practise skills repeatedly, because they
could watch and practise as many times as they needed. When blended
learning featuring technological options was compared to classroom-based
learning, students’ knowledge confidence was found to be similar (Hurst 2016).
According to Rowe and colleagues (2013), the content of physiotherapy and
pedagogical decisions should be the main starting point in planning new study
modules by using technology, rather than the technology in itself.
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According to Pullon and colleagues (2016), interprofessional collaboration
and working with other health and social care professionals make it possible for
physiotherapy students to respond to the changing world’s challenges and
patients’ complicated demands for a life of better health. Co-reflection and
collaborative reflection with other professionals in practical training help
students to find and clarify their own professional roles. Therefore,
interprofessional and critical reflection are included in many health care
curricula, such as in those of physiotherapy and nursing (e.g., Gustafsson &
Fagerberg 2004; Piirainen 2007; Piirainen et al. 2007; Delany & Watkin 2009). In
recent years, interprofessional studies have been examined from the
perspectives of communication and team-working skills among as well as
between students and health care professionals (Cahill et al. 2013), knowledge
of interprofessional collaboration and understanding regarding their and other
health care professionals’ roles (King et al 2016; Passmore et al. 2016),
development of attitudes for interprofessional collaboration (Wellmon et al.
2017), and students’ collaborative reflection on their own emotions as well as
new knowledge creation (Lachmann et al. 2013).
As mentioned above, professional development requires critical reflection,
both in the form of self-reflection and collaborative reflection, already in the
school phase of development and in practical training periods in different
environments (e.g., Pullon et al. 2016). From the pedagogical point of view, the
interesting question in this regard is what kinds of pedagogical practices can
promote reflection. Most often, in order to bring about the development of
reflection, students’ reflection is guided by learning tasks such as group
discussions and reflective writing tasks (e.g., Hendrick et al. 2009; Breuer et al.
2016; Maroux et al. 2016). Research suggests that writing facilitates reflective
thinking and makes it possible to explicate tacit knowledge and conceptualise
experiences (e.g., Tynjälä 1998, 2001, 2008; Glover & Sweet 2016; Ortoleva &
Bétrancourt 2016; Sullivan & Czigler 2016), and, therefore, writing competence
is seen as a key factor in professional learning (Breuer et al. 2016).
Reflective writing has been investigated mostly with regard to written
assignments and journal writing during practical training (e.g., Larin et al. 2005;
Musolino & Mustrom 2005; Chirema 2007; Constantinou & Kuys 2013).
Reflective journals have been found to facilitate physiotherapy students in
analysing their feelings and considering how they might handle various patient
situations in the future (Williams et al. 2002; Williams & Wessel 2004; Larin et al.
2005). Furthermore, students have to challenge themselves to reflect on the
learning of skills and to achieve collaboration with different professionals
(Hendrick et al. 2009; Piirainen & Viitanen 2010; Danielsson & Rosberg 2015;
Aarto-Pesonen & Tynjälä 2017). On the other hand, it has been argued that the
subjectivity of reflection can confuse both students and tutors in their selfevaluations (Koole et al. 2012).
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2.3.4.4 The role of practice in physiotherapy education
Becoming a physiotherapist is a process of cultural learning with the aim of
growing as a member of a community of practice (Wenger 1999; Lindquist et al.
2006b; Piirainen & Viitanen 2010; Chipchase et al. 2012; Roessger 2013;
Greenfield et al. 2015; Gard et al. 2016), where professional identity and
expertise grow in real work situations (Lähteenmäki 2005; Laitinen-Väänänen
2008). In physiotherapy training, professional development progresses in the
contexts of school teaching, guided practical training and various projects in
working life (Laitinen-Väänänen 2008; McMahon et al. 2014; Olsen et al. 2015;
Dean & Lewis 2016; Gard & Dagis 2016; Korpi et al. 2017). In all countries,
guided clinical training has been accepted as an integral part of the education of
physiotherapy students and as an essential part of their preparation for
professional practice. In Finland at least one-third of the education in
physiotherapy programmes is implemented in authentic work contexts or with
clients or patients (EQF 2008a, 2008b, 2017). Accordingly, there are lots of
studies on physiotherapy students’ acquiring of competence, skills and
knowledge in clinical settings. According to Ericsson (2006), the development of
expertise essentially requires deliberate, conscious, target-oriented and
systematic learning, and well-structured practice (see also Ericsson et al. 1993).
The clinical learning environment of physiotherapy education aims to develop
clinical and professional skills to build up theoretical and practised knowledge
and to socialise students within the professional practice community
(Chipchase et al. 2012; Gard et al. 2016).
Self-reflection and self-evaluation are often a part of clinical training.
Physiotherapy students’ early experiences in clinical practice have been seen to
develop students’ critical thinking in addition to developing practical
knowledge and preparing them for uncertainty and unpredictable contexts
(Greenfield et al. 2015; Greenfield et al. 2017). Students’ own activity,
experiences, self-evaluation and self-reflection are central in the competence
development process in practice (Gustafsson & Fagerberg 2004; Delany &
Watkin 2009; Mann et al. 2009). The ability to reflect on one’s own activity has
been proven to be crucial to the attainment of clinical competence (see
Richardson 1999a; Richardson 1999b; Lähteenmäki 2005; Laitinen-Väänänen
2008; Vågstol & Skoien 2011; Cruz et al. 2012; Boud et al. 2013; Maloney et al.
2013). In the study by Boud and colleagues (2013), students had difficulty to
self-assess the level of their own clinical competence and they often
“underestimated” it. Clinical educators experienced this as problematic and had
trouble to guide students. In another study (Murphy et al. 2014), physiotherapy
students used an assessment tool to evaluate their performance during clinical
practice. These students experienced self-assessment to be feasible, it increased
their understanding, and they received more specific feedback during all
practical training sessions. Furthermore, the assessment tool helped clinical
educators in guiding the students.
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There is evidence that reflective writing facilitates students’ reflective
thinking and reflective skills (Tynjälä 2001; Glover & Sweet 2016; Ortoleva &
Bétrancourt 2016; Sullivan & Czigler 2016). In the field of physiotherapy,
reflective writing has been investigated mostly during practical training.
Studies have shown that reflective journal writing helps physiotherapy
students to analyse their feelings and consider how they handle different
patient situations (Williams et al. 2002; Williams & Wessel 2004; Larin et al.
2005). Guided journal writing, in particular, helps students to avoid uncritical
modelling in clinical practice (Constantinou & Kuys, 2013).
According to Mann and colleagues (2009) and also Gard and Dagis (2016),
it is important that a clinical learning environment enables students to learn
interaction and communication skills, thereby further strengthening their
professional identity. Furthermore, communication is needed to develop
students’ reflective capacity as it is an essential characteristic of professional
competence and also a way to integrate theory and practice. Bartlett and
colleagues (2009) as well as Korpi and colleagues (2017) found, in their studies,
that students’ self-confidence and skill in dealing with their own stirred
emotions when working with patients strengthened with practical training, and
mostly during their first practical training period. Korpi and colleagues (2017)
further argued that especially tacit and situational knowledge of the
physiotherapy profession is developed in different work contexts.
Physiotherapy students’ practical training is guided by clinical tutors.
Physiotherapists who are clinical instructors are experienced as positive
professional role models for students (Shepard et al. 1999; Öhman et al. 2002;
Patton et al. 2013), and it is assumed that they have a great impact on students’
learning and professional development. Accordingly, it has been emphasised
that it is important for clinical instructors to continuously develop their own
instruction competence (see, e.g., Holdsworth et al. 2016). Holdsworth and
colleagues (2016) as well as Pabian and colleagues (2017) have stated that
clinical instructors are in a responsible position to create a culture that
optimises physiotherapy students’ learning in practice. Acceptance in the
clinical placement environment has also been found to be central to the quality
of learning achievement, such as for developing a sense of trust and a balance
between being supported and challenged (Vågstol & Skoien 2011).
The development of self-awareness, professional values and one’s
interprofessional role is part of the practical training. In the study by Grace &
Trede (2013), students’ self-awareness regarding their own values developed
through clinical training. In studies by Rodger and colleagues (2005), Hallin and
colleagues (2009), and also Davies and colleagues (2011), physiotherapy
students’ own awareness of their interprofessional role and the importance of
collaborative work advanced during practical training.
Moreover, physiotherapy students need practical experiences that are long
enough to develop their competences, self-reflection, self-evaluation and
interprofessional collaboration. Shields & Taylor (2014) found that
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physiotherapy students’ self-assessment of professional behaviours had
improved after ten weeks of community-based training.

3 AIM OF THE STUDY
The purpose of this study was to investigate, from different perspectives, how
physiotherapy students describe their competence and its development during
their physiotherapy education. The research considered the whole educational
path of students, from the very beginning of their studies to their graduation. In
more detail, the following specific research questions were set:
1. What kinds of conceptions of skill do beginning physiotherapy students
have? (Study I)
2. How do physiotherapy students experience reflective writing as a tool
for learning in their education? (Study II)
3. How do graduating physiotherapy students perceive their competence?
(Study III)
4. How do graduating physiotherapy students describe their professional
competence development during their education? (Study IV)

4 METHODOLOGY
A qualitative research approach was applied in this study. The research
questions 1–3 were examined with the phenomenographic methodology,
whereas a narrative approach was used for examining research question 4.
The phenomenographic method is a data-driven research approach focusing on
research participants’ experiences, understanding or conception regarding a
particular phenomenon (e.g., Marton & Pong 2005; Åkerlind 2005, 2012, 2018;
Marton & Booth 2009).
The following sections firstly the participants of the study and the data
collection methods. After that, the phenomenographic and narrative data
analyses are described in detail.

4.1 Participants
For the research of this dissertation, four separate studies were conducted. The
participants of the first study were 35 physiotherapy students (26 female, 9
male; age ranges 19–35 years).
Good ethical principles are used in this dissertation (Silverman 2011;
Patton 2015). All students (n=40) who started the Bachelor’s degree level
physiotherapy studies at a Finnish university of applied sciences in 2009 were
invited, on their second day, to participate in the research, and were informed
about the main purpose and general nature of the study as well as the option to
withdraw from the study at any time. 35 of the students confirmed their
willingness to participate in the study by giving their signed informed consent
(16 August 2009). The university of applied sciences granted the permission for
the implementation of the whole study process, consisting of four separate
studies (3 August 2009). Anonymity and strict confidentiality have been
maintained throughout the whole process and the reporting of the findings
(Silverman 2011; Patton 2015).
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All participants (n=35), in this study, had passed the matriculation
examination at the end of their upper secondary education. Six of them had
already gained a higher education degree or a vocational degree earlier on, and
three had dropped out of their earlier higher education studies. The majority of
the participants had gained some kind of work experience before starting their
university studies, mainly in the form of summer jobs or a profession, but none
of the participants had worked in the field of physiotherapy before. Eight of the
participants, however, had gained work experience in fields related to
physiotherapy, such as having worked as an assistant nurse, massage therapist
or rehabilitation assistant. Two of the participants in this follow up study quit
their physiotherapy studies in the first year.
In the second study, 32 students participated, and in the third and fourth
study 33 final-year physiotherapy students took part. Of the 32 participants,
seven were men and 25 women and of the 33 participants, seven were men and
26 women. At the end of their studies, these students were between 22–37 years
old (average = 24.7 years) and had studied 2.5–4.5 years. Eight participants had
partly trained or studied abroad, either as international exchange students at a
university or in clinical placements.
In the pedagogy of the study programme, the main idea was to encourage
an investigative and evidence-based approach to learning in students, so that
they develop themselves as an active, independent and self-regulative actor of
their own learning process and build their expert knowledge by integrating
theory and practice, with teachers and clinical supervisors as facilitators and
supporters. The studies consist of theory studies and practical training (70
credits) at school and in clinical placements. Four supervised practical training
periods (8–13 credits), two in the second year and two across the third or fourth
year, were carried out in accordance with the students’ personal learning plan
and career plan in various workplaces and projects in the field. Previous
education and competence may have sped up some students’ graduation.

4.2 Data collection methods
Physiotherapy students’ understanding of their competence and its
development was studied by analysing written essays and documented
interviews. The data of Study I were collected by essay writing at the beginning
of their physiotherapy education, and of studies II–IV by interviewing the
students in the last few/two months of their studies regarding their experiences
(Table 1).
In the first study, concerning students’ conceptions of their skills, we
decided to explore the feasibility of essay writing to gather data, since writing
has been proven to be an effective functional tool for reflection and learning
(Tynjälä et al. 2001; Langer & Applebee 2007), and because reflective writing is
used as a learning method in physiotherapy education. Åkerlind (2005, 2008)
emphasises that essays can be a funtionally useful expressive medium through
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which individuals can report their conceptions (Marton & Booth 2009).
Additionally, essay writing was the fastest suitable way to get information
about students’ conceptions and to collect relevant data at the beginning of their
studies. The research data were gathered during the two first weeks of the
participants’ physiotherapy studies, because our aim was to examine beginning
students’ conceptions of their skills before they had studied physiotherapy. The
students (n=35) were asked to write an essay, 1–2 pages, on their own skills.
The idea was that students’ writings on their skills would reflect their general
skill conceptions.
The data of Studies II (students’ experiences of reflective writing), III
(students’ conceptions of their competence) and IV (students’ narratives about
their development) were collected by semi-structured interviews with the
graduating physiotherapy students before their graduation, during the last
month of their studies (Marton & Booth, 1997).
The interviews were carried out by the author of this report. At the
beginning of the interviews, the students were requested to talk about their life
and study process in response to the question: “Tell me, what has happened
since you started your studies?” The open interview approach was intended to
stimulate and encourage students to freely describe their life experiences, the
study process and professional development throughout their university
education. During the interviews, they were encouraged to elaborate on their
experiences in order to ensure that the students would focus sufficiently on
their skills, competences and professional development. For example, specific
questions pertaining to writing were asked. Typical clarifying questions were:
“Can you give an example of […]?” or, “Could you tell me more about […]?”
The individual interviews, which lasted from 19 to 43 minutes, were audio
recorded and transcribed verbatim. The resulting data consists of 159 A4-pages
(font = Times New Roman 12, spacing = 1.5).
The analytic methods are described in detail in the next chapter.

4.3 Qualitative analytic methods applied in the studies
The data of Studies I–III were analysed with the phenomenographic method,
whereas the narrative analysis was used in Study IV. Both of the research
approaches can be used to examine how research participants experience or
understand something and to reveal the common elements, variations and
critical aspects of these experiences (Ricouer 1984; Bruner 1987; Polkinghorne
1995; Marton & Pong 2005; Åkerlind 2012, 2018). In this dissertation, the focus
was on students’ experiences and understanding of their competence
development during their studies. In the following chapters, I first introduce
the phenomenography research approach, after which I describe how the
narrative analysis was used in this dissertation.
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4.3.1

Phenomenographic data analysis

Phenomenography emerged as a new and innovative approach to qualitative
research in the late 1970s (e.g., Marton & Säljö 1976). The epistemology and
ontology of the phenomenographic method were clarified throughout the 1990s
(Uljens 1996; Marton 1981; Marton & Pong 2005). Phenomenography has been
continuing to grow in popularity, especially as an educational research method
(Tight 2016).
Phenomenography is the study of how people experience and understand
different phenomena. Marton and Booth (1997) proposed “that awareness of a
phenomenon occurs through the experience of variation in the particular
phenomenon”. They continue, “those different patterns of awareness and lack
of awareness of component parts of a phenomenon lead to different ways of
experiencing or understanding the phenomenon as a whole.” The purpose of
the phenomenograpic study is to reveal the variation in participants’
experiences of understanding. The outcome of phenomenographic research is a
compilation of categories of description that illustrate the variation of
conceptions and experiences in the population under investigation (Marton
1981; Uljens 1996; Marton & Pong 2005; Åkerlind 2005, 2017).
In our analysis in Studies I, II and III, we followed the principles presented
in phenomenographic literature (Uljens 1996; Marton 1994; Marton & Pong,
2005; Åkerlind 2008). The analysis was carried out by three researchers (cf.
Bowden & Green 2010). In Study I, the first phase of the analysis focused on
identifying and describing the participants’ conceptions of skill in the general
terms of their overall meaning. First, I read the essays thoroughly, several times,
in order to get familiar with the contents of the essays and to distinguish
between the different kinds of conceptions. Next, the conceptions expressed in
the essays were grouped into meaningful clusters, tentatively, according to
their differences and similarities. After that, I formed the first draft of
qualitatively different categories. Thereafter, all three authors collaborated to
elaborate the categories based on the selected quotations until all categories
were established and named.
In the second phase of the analytic process, the relations and hierarchies
between the categories were determined by identifying what are referred to as
themes of variation, that is, the themes that differentiate the categories. This was
also done in collaboration between the three researchers. In this phase, some
final modifications were made to the categories. Finally, the descriptions of the
categories were developed and agreed on by the three researchers. To sum up,
the categories mainly emerged in the first phase of the analysis, whereas the
themes of variation emerged during the second phase of the analytic process.
However, to a certain extent, these two phases of the analysis overlapped.
In line with phenomenographic principles (Marton & Pong 2005; Åkerlind
2008; Marton & Booth 2009), the descriptive categories do not represent
individual students but relate to the variation in the students’ conceptions
identified in the collective research data. In other words, the categories describe
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students’ conceptions on the collective level (Marton & Booth 2009, 124–128).
This means that, in Study I, the set of categories describe all possible skill
conceptions in the overall data and that individuals may have expressed more
than one conception. The categories have a structural and logical relation to
each other and form a hierarchical whole (Marton & Pong 2005; Åkerlind 2008;
Marton & Booth 2009). This means that the categories are nested and inclusive,
so that the categories higher in the hierarchy may include categories that also
appear lower in the hierarchy but not vice versa. Due to the hierarchical nature
of the categories, some conceptions of skill can be regarded as more complete or
complex than others (Åkerlind 2005, 2018).
Recent phenomenographic studies have identified pedagogically critical
aspects in students’ conceptions and experiences. These aspects are usually
some of the themes of variation, and they are critical in regard to changing
conceptions and moving from a less developed understanding to a more
developed one (Åkerlind 2018).
The data in Study II were similarly analysed using a phenomenographic
approach. In Study II, we examined how physiotherapy students experienced
reflective writing as a learning tool in their education. The analysis of Study II
was carried out by its three authors in two main phases, in a similar way as in
Study I. The first phase of our analysis focused on identifying and describing
the participants’ experiences of reflective writing in general terms. The second
phase of the analysis focused on examining the structural relationships between
the descriptive categories.
Study III similarly followed the phenomenographic method. In Study III,
the phenomenographic method was used to explore differences in students’
conceptions of the nature of their physiotherapy competence. As in Studies I
and II, the phenomenographic analysis in Study III followed the principles
presented in the field’s literature (e.g., Lincoln & Guba 2003; Bowden 2005;
Marton & Pong 2005; Åkerlind 2012).
4.3.2

Narrative inquiry data analysis

Telling stories is a significant way in which individuals construct and express
meaning. Narrative inquiry is a group of qualitative research approaches using
stories to describe human action. According to Polkinghorne (1995), people
organise their experiences in the form of a narrative to construct their identity.
Narrative inquiry forms the experiences, events and happenings into a
temporal and context-bound whole by means of a plot. In other words, the
narrative method enables one to understand human existence as a dynamic
process of emplotment and the specific explicit outcome is a story (Ricouer
1984, 1991; Polkinghorne 1995).
In the narrative inquiry approach, it is important to distinguish between
the analysis of narratives and narrative analysis (Bruner 1987; Polkinghorne
1995, 6–8). In the analysis of narratives or “paradigmatic-type narrative
inquiry” (Bruner 1987), the researchers collect data in the form of stories and
analyse them, searching for themes among the stories (Polkinghorne 1995).
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Researchers can determine and classify individuals’ phenomenological
conceptualisations through their analysis of narratives; in other words, they can
shape “taxonomies and categories out of the common elements across the
database” (Bruner 1987; Polkinghorne 1995). Narrative analysis or “narrativetype narrative inquiry” (Bruner 1987), on the other hand, means that through
the analysis of data, such as interviews, a story can be perceived (Polkinghorne
1995).
The narrative methodology was selected to guide study IV as the purpose
of the study was to examine how graduating physiotherapy students describe
their physiotherapy development during their education, and a natural way to
collect data on this was by asking the students to tell the story of their
educational path from the beginning of their studies to their graduation.
Similarly, it was natural to form narratives from these stories. Thus, in study IV,
it was possible to combine students’ life stories of their professional
development in the physiotherapy education context. The narrative analysis
approach enables identifying important transitions and turning points during
students’ studies (e.g., Ricouer 1984; Bruner 1987).
In Study IV, the focus was on students’ interviews regarding their
professional competence development in the physiotherapy education context.
A three-stage analysis of the data of students’ interviews was conducted. The
first stage involved gaining a general overview, and descriptions of the data of
professional development were made. In the next phase, the turning points of
the stories were identified, and after that the story models were determined. A
story model is a model of combined individual stories with similarities, formed
from the research participants’ narratives (Ricouer 1984). Thus, the analysis
featured configuration and synthesis in order to produce explanatory stories as
a result of the analysis process. In this emplotment process, the researcher is
looking for connections between meanings and influence among the events and
identified occurrences that contributed to the outcome (Polkinghorne 1995;
Ricouer 1984). Moreover, the plot is chronologically organised from the
beginning to the end of the narratives (see Ricouer 1984; Labov 1997).
According to Riessman (2008, 11–14), a good narrative analysis prompts the
reader to think beyond the surface of a text and involves broader commentary.
Particularities and context take on a form and stories act as social artefacts
describing certain cultures (Riessman 2008, 11–14). In Study IV, students’ stories
and experiences of professional development pertain to the context of
physiotherapy education. The data collection and analytic methods of the study
are summarised in Table 1.
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TABLE 1

Data collection and analytic methods.

Data collection
time

Data collection
method

Analytic method

At the
Beginning;
2009

Essays
n=35

Phenomenography

Study II:
Students’ experiences
of reflective writing

At the end;
2011–2014

Interview
n=32

Phenomenography

Study III:
Students’ conceptions
of competence

At the end;
2011–2014

Interview
n=33

Phenomenography

Study IV:
Students’ professional
competence
development

At the end;
2011–2014

Interview
n=33

Narrative analysis

Study I:
Students’ conceptions
of skill

5 RESULTS
5.1 Physiotherapy students’ conceptions of skill at the beginning
of their Bachelor studies (Study I)
Physiotherapy students’ conceptions of skill could be grouped into four
categories: (I) Skills as talents; (II) Skills requiring individual practice; (III) Skills
requiring social practice; and (IV) Competence requiring collaboration. Seven
themes of variation were identified and named: acquisition, emotions,
motivation, reflection, evaluation, agency, and social environment (Table 2).
In the first category, skills were seen as talents. This conception often
emerged in statements describing skills related to music, sports, technical fields,
and social life. The acquisition of talents was seen as genetic and talents were
regarded as constant. Thus, the possibility of learning through practice was
seen to be limited, based on the belief that skills either exist or not. Emotions
related to this category varied from gratefulness for having a talent to
disappointment for lacking a particular talent. The roles of motivation,
reflection, agency and the social environment were not recognised. In this
category, students self-evaluated only their own skills.
While the first category denies the role of training in the acquisition of
skills, the other three categories describe the students’ ways of understanding
skill development as the transformation of innate talents to skills requiring
individual practice (category II), practising with developmental feedback from
others (category III), or continuous maintaining and monitoring in collaboration
(category IV). In those categories, the emotional dimension and the descriptions
of the role of motivation, reflection, evaluation, agency and social environments
widened and deepened from those of category I. The findings of Study I, that is,
the categories of description and the themes of variation, are summarised in
Table 2.
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TABLE 2 Physiotherapy students’ conceptions of skill at the beginning of their studies.

CATEGORIES
THEMES/
THEMES
OF
VARIATION

I Talents

II Skills
requiring
individual
practice

III
Skills requiring
social practice

IV Competence
requiring
collaboration

Acquisition

Inborn,
genetic

Gradual
individual
practice

Practice and
developmental
feedback

Continuous
maintaining and
monitoring in
collaboration

Emotions

Thankfulness vs.
disappointment

Good mood vs.
disappointment

Appreciation
and respect vs.
disappointment

Motivation

Non-significant

Personal goal

Common goal

Collective goal

Reflection

Non-significant

Self-reflection

Co-reflection

Social reflection

Evaluation

Talent
recognition

Self-evaluation

Peer-evaluation

Collaborative
evaluation

Passive
individual
agency

Active
individual
agency

Non-significant

Non-significant

Agency

Social
environment

Excitement
and/or
satisfaction vs.
disappointment

Team agency

As mirror, or
as competition

Responsibility in
communal
agency

Collaboration

From a pedagogical point of view, two critical aspects could be identified
(Figure 3). The first one is the role of training, which appears between
categories I and II, where the emphasis on the ways of acquiring skill shifts
from individual practice to practising in groups.
The second critical aspect is the role of the social environment, which
functioned either as a mirror or a motivator in the form of competition in
category III. The social environment gave meaning to and provided a target for
collaboration, and it was the most significant aspect in category IV. The
pedagogically critical aspects of Study I are illustrated in Figure 3.
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IV Competence requiring
collaboration
III Skills requiring social
practice

Role of social environment

II Skills requiring
individual practice
n

Role of training

I Talents

FIGURE 3 Physiotherapy students’ conceptions of skill and the critical aspects defining
the most important lines between the categories.

5.2 Students’ experiences of reflective writing as a tool for
learning in physiotherapy education (Study II)
The second research question focused on physiotherapy students’ experiences
of reflective writing and how it is connected to their professional development.
This study showed that students had wide-ranging experiences and
conceptions of reflective writing. The findings revealed four qualitatively
different ways of experiencing reflective writing as a tool for learning: 1)
writing as a useless task; 2) writing as a tool for deepening understanding; 3)
writing as a tool for self-reflection; and 4) writing as a tool for professional
development. The hierarchical categories were discerned from each other on the
basis of six themes of variation that were named as follows: function of writing,
focus of reflection, contribution to professional learning, emotions, main
attribute of writing, and importance for learning. The formed categories and
their distinctive features, that is, the themes of variation, are summarised in
Table 3.
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TABLE 3

Physiotherapy students’ experiences of reflective writing.

THEMES/
THEMES OF
VARIATION

CATEGORIES

I Writing as a
useless task

II Writing as a tool
for deepening
understanding

III Writing as a tool
for self-reflection

Function of
writing

Extra task

Develops thinking
and understanding

Deepens selfreflection and selfcompetence

IV Writing
as a tool for
professional
development
Strengthens
professional
identity

Focus of
reflection

Not discussed

Own action

Own action and
interaction

Professional
community

Contribution
to
professional
learning

Not recognised

Development of
thinking

Personal growth

Personal and
social
development

Emotions

Negative

Shift from negative
to positive

Positive

Positive,
flow

Main
attribute of
writing

Difficult,
obligatory

Pleasant

Enlightening

Empowering

Importance
for learning

Useless

Useful

Useful

Necessary

In the first category, reflective writing was seen as a useless and “extra” task.
The students did not see any function in writing or any importance for learning
in physiotherapy education. These students felt it was easier to explain their
thoughts orally as they perceived writing as difficult and obligatory. Their
emotions were negative because they felt that writing caused extra pressure and
they felt forced to write. Instead of applying self-reflection, these students
called for feedback from their physiotherapy instructor.
In the next category, writing as a tool for deepening understanding, the
function of writing was seen as deepening understanding and clarifying
thinking. It was perceived as useful for learning and brought new and
expanding perspectives, and it helped students to connect theory with practice.
It helped them analyse their own experiences and actions. Emotional charges
shifted from negative to positive, even though these students still found writing
to be a strain, but the strain was experienced as encouraging.
In the third category, writing as a tool for self-reflection, physiotherapy
students described that it was useful and interesting to open up and analyse
their work by writing. These students felt that reflective writing deepened their
self-understanding during their studies. Writing was experienced as useful for
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learning and the development of critical thinking, and they found it pleasant.
The contribution of reflective writing to professional learning was seen as
physiotherapy students’ personal growth both during their studies and for
when they would become practitioners in the future.
The final category, writing as a tool for professional development,
addressed students’ experiences of writing as a way to develop their
professional competence and identity. Reflective writing was used as a tool for
social, professional and identity development. The students’ focus of reflection
was on their interaction with the professional community during their
education. Writing was experienced as positive and even more as an
empowering activity, even as an enlightening experience. In sum, reflective
writing was seen to be necessary for learning physiotherapy.
In relation to the themes of variation, three pedagogically critical aspects
could be discerned: function of writing, emotions, and focus of reflection
(Figure 4). The first significant turning point in students’ experiences seemed to
occur between categories I and II, where the students’ way of experiencing
reflective writing changed from regarding writing as a useless, difficult and
obligatory task to experiencing it as a tool for deepening their understanding.
Here, the function of writing radically changed from something seen to be
useless to something that was experienced as being conducive to physiotherapy
learning. The emotions also appeared the strongest between the descriptive
categories I and II. Many students described how their feelings about writing
shifted from negative to positive during their studies, whereas others reported
their emotions remaining either negative or positive toward writing throughout
their education. The focus of reflection appeared strongest at the crossover
point between categories III and IV, where the emphasis on writing as a way of
learning shifted from self-reflection to a broader perspective on professional
competence. In category IV, the focus of reflection further widened to social
development and professional communities in the physiotherapy students’
training places.
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IV Writing as a tool for
professional development
•

Focus of reflection

III Writing as a tool for selfreflection
II Writing as a tool for
deepening understanding
•
•

Function of writing
Emotions

I writing as a useless task

FIGURE 4 The descriptive categories of physiotherapy students’ experiences of reflective
writing and the pedagogically critical aspects from the viewpoint of moving
from the lowest to the highest category in the phenomenographic hierarchy.

5.3 Graduating physiotherapy students’ conceptions of their own
competence (Study III)
The research question in Study III asked how graduating physiotherapy
students perceive their competence. The analysis produced four descriptive
categories: 1) mastering core skills; 2) understanding the theoretical basis of
physiotherapy; 3) having a holistic view of physiotherapy; and 4) engaging in
and developing multi-professional collaboration. Regarding the aspects
distinguishing between the categories, the themes of variation were named as
follows: nature of competence, communication, knowledge acquisition, focus of
reflection, emotions, cultural awareness, and professional agency (Table 4).
The view of competence as mastering core skills, in the first category,
often emerged in students’ statements describing their own individual skills,
actions and development, as well as in regard to their negative emotions, their
own way of communicating, the importance of understanding patient data and
knowing other cultures, and focusing on their skill development and growing
as a person.
In the second category, physiotherapy competence was seen as
understanding the theoretical basis of physiotherapy. Students justified
treatments, corrected patients’ knowledge and motivated them by using
theoretical arguments. Students were searching for evidence-based data to
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support physiotherapy planning. The focus of reflection included
considerations regarding their interaction with patients. Self-reflection helped
them to draw conclusions, solve problems and make decisions in patient
situations. Positive emotional experiences dominated, that is, students coped
with their emotions, controlled their feelings and fears, and their awareness of
their own body and feelings developed further. New situations were
experienced as emotionally heavy or worrying but also rewarding. They
compared other cultures’ physiotherapy treatments with Finnish ones. Students
had strong and wide-ranging theoretical knowledge and the ability to apply it
in physiotherapy practice, although they seemed to need more practical
training in applying theory to practice.
In the third category, the students described their competence as involving
a holistic view of physiotherapy. The students felt that the human body is a
complicated whole, where the physical, social and psychological aspects of
functioning interact. They pointed out skills to observe, plan and treat patients
using complicated processes, the competence to assess patients’ development
and progress, and the effectiveness of treatments. These students co-operated
with their patients and relatives, and they dealt with emotions professionally.
The active, systematic and broadened search for theoretical knowledge based
on evidence was seen to enhance their holistic professional competence. They
described reflection as focusing on the whole physiotherapy process. The
students showed cultural awareness by comparing Finnish physiotherapy with
the approaches taken in other cultures. Their professional agency appeared in
their concern regarding ethical principles and they were interested in
evaluating and developing physiotherapy practices.
In the fourth category, engaging in and developing multi-professional
collaboration, students felt that they had sufficient boundary-crossing
competence to plan for and instruct patients and athletes in collaboration with
other professionals from different organisations and societies. They were active
in multi-professional teamwork with nurses, doctors, insurance companies and
coaches. They described their knowledge acquisition as participation in multiprofessional documentation and conducting evidence-based research. Their
reflection focused on multi-professional rehabilitation programmes and
organisations. These students still found reflection challenging because every
organisation has its own treatment tradition, for example. They discussed their
feelings and emotions in collaboration with their peer students, colleagues and
other professionals. Regarding their cultural awareness, the students pondered
different social and health care approaches. Their agency broadened, evaluating
different social and health care systems as well as guidelines for treating
different diseases.
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TABLE 4 Graduating physiotherapy students’ conceptions of their own competence.
THEMES/
THEMES OF
VARIATION

CATEGORIES
physiotherapy
competences as:
I Mastering
core skills

II Understanding
the theoretical
basis of
physiotherapy

III Having a
holistic view of
physiotherapy

Nature of
competence

Individual
skills

Theoretical bases
for different skills

Integrated
competence

Communication

My way to
communicate

Understanding
patients’
communication

Co-operation

Multiprofessional
collaboration

Knowledge
acquisition

Patient data

Evidence-based
data (for patients’
physiotherapy)

Evidence-based
data for developing
professional PT

Evidencebased data for
multiprofessional
collaboration

Focus of
reflection

Own skills and
actions

Interaction with
patients

Whole
physiotherapy
process

Organisations,
multiprofessional
rehabilitation

Emotions

Negative
emotions
dominate

Coping with
emotions

Dealing with
emotions with a
professional
attitude

Dealing with
emotions
professionally
and
collaboratively

Cultural
awareness

Knowing other
cultures

Comparing
cultural differences

Widening one’s
own cultural
concept of PT

Professional
agency

Focusing on
one’s own skill
development
and growing as
a person

Application of
theoretical
knowledge in
practice

Evaluating and
developing PT
practices

Ruminating
over different
social and
health care
approaches
Evaluating
different social
and health
care systems

PT Physiotherapist

IV Engaging in
and
developing
multiprofessional
collaboration
Boundarycrossing
competence
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From a pedagogical point of view, four critical aspects can be identified: focus
of reflection, professional agency, cultural awareness, and communication
(Figure 5). These significant aspects are critical from the perspective of
supporting students to understand professional competence in a broader sense.
The focus of reflection expanded from the physiotherapy students’ own skills
and actions in category I to the interaction with patients in category II, and
developed further to include the whole physiotherapy process as well as multiprofessional collaboration with various organisations and rehabilitation
professionals in categories III and IV. Professional agency expanded from the
individual aspects of professional competence toward reflection on and
participation in social and system-wide practices. The role of communication
and experiences of understanding patient communication emerged within
category II, where the students turned descriptions of their own communication
into accounts of experiences of having an empathic understanding of patients’
communication and respecting their feelings, sensations and individual life
situations. The fourth critical pedagogical aspect, cultural awareness, emerged
between categories III and IV. Developing awareness of other cultures by
training in a multicultural environment or by studying abroad through
international exchange programmes at foreign universities or in clinical
placements was seen to be important in this regard.

IV Engaging in and developing multiprofessional collaboration
•

Cultural awareness

III Having a holistic view of physiotherapy
•

Communication

•

Professional agency

II Understanding the theoretical basis of
physiotherapy

•

Focus of reflection
I Mastering core skills

FIGURE 5 The descriptive categories of graduating physiotherapy students’ conceptions
of their own competence and the pedagogically critical aspects from the
viewpoint of moving from the lowest to the highest category in the
phenomenographic hierarchy.
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5.4 Stories of professional development in physiotherapy
education (Study IV)
The earlier studies (I-III) are synthesised in the fourth study, resulting in five
story models describing physiotherapy students’ learning and professional
progression that proceeded through various phases and turning points during
their education. The main focus of the narration in the first story model (I) was
the development of mastering core skills, the second (II), that of understanding
the theoretical basis of physiotherapy, the third (III), that of a holistic view of
physiotherapy, the fourth (IV), that of active and collaborative ways to become
a critical developer, and the fifth (V), that of target-oriented and socially
responsible progress on the highway to becoming an expert. In their stories, the
students described different turning points that illustrated critical or
particularly meaningful episodes or periods during the process of their
professional development to be a physiotherapist. Seven different turning
points were identified and were named as follows: getting a study place,
quitting something formerly important, coincidental changes, practical training
periods, international exchanges, linking theory and practice, and getting a job
or preparing to look for a job (Table 5).
In the first story model (I), the arduous path to mastering core skills, the
professional development of the graduating students was characterised by low
motivation, poor self-esteem and the arduous progress of their studies. Active
support and tutoring by the teacher during the last year was experienced as
important in helping the students to graduate as a physiotherapist. Students felt
that they had learned the basics of physiotherapy and developed far enough
professionally that they would be able to work in certain physiotherapy sectors.
Coincidental life changes throughout the study programme were experienced
by the students as turning points in their professional development.
Students in the second story model (II), developing an understanding of the
theoretical basis of physiotherapy, experienced their professional development as
forming a strong theoretical knowledge base but requiring more practical
training. Coincidental life changes appeared as turning points and affected
these students’ professional development. Linking theory lessons and practical
training significantly advanced their competences. They were able to reflect on
and understand the theoretical basis of physiotherapy, which encouraged them
in working with patients and clients. The practical training periods, especially
in the last half year, were clear turning points. Most of the students were ready
to take on the professional role of a physiotherapist.
The third story model (III), towards the holistic view of physiotherapy, was
characterised by experiences of self-regulation, good motivation, and
responsibility. Students felt that they had acquired an understanding of the
coherent whole of physiotherapy. The physiotherapy studies played an
important role in their life, and, because of this, they had quit something else
that was also important in their life (e.g., competitive sports). These decisions
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increased the students’ commitment to the study programme. Starting to work
with “real” clients and patients during the practical training periods was
experienced as significant. The supervisor’s co-operation and co-reflection
during the practical training were reported as the most important part of their
professional development. That had increased their self-confidence and they
felt ready to work as a competent physiotherapist. The four long (8–13 credits)
practical training periods were clear turning points in these stories.
In the fourth story model (IV), active and collaborative ways to become a
critical developer, graduating students characterised their professional role as
active and critical. Clinical educators’ constructive feedback and critical coreflection strengthened students’ professional identity. Most of them managed
to get a job directly after graduating. In students’ professional development, the
turning points were: getting a study place, quitting something important in
their life to properly invest more in their own education, and the supervisors’
encouragement of students to make their own clinical decisions, conclusions
and arguments involved in problem solving during practical training periods,
as well as, for some students, their international experiences.
Finally, in the fifth story model (V), target-oriented and socially responsible
progress on the highway to becoming an expert, the professional development of the
students was characterised by strong goal orientation, high motivation and
critical studying of physiotherapy. Students planned the direction of their own
learning progress and chose their practical training places to achieve their own
goals in their professional development. They wanted to gain a lot of experience
and develop their competences in specifically chosen organisations. They were
analytical and self-reflective, considering the whole field of physiotherapy.
Students’ ambition was to graduate as a clinical developer, feeling ready to face
challenges and wanting to continue their lifelong learning. All students gained
work in physiotherapy right after graduating. The practical training periods in
workplaces, which the students themselves could choose, and getting a job
were clear turning points.
From a pedagogical point of view, two important features appeared:
firstly, the importance of connecting theory and practice, and, secondly, the role
of supervisors.
The turning points in students’ stories that illustrated the most meaningful
episodes during their physiotherapy education are presented in Table 5.
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TABLE 5 Turning points of the story models.
Turning points

Coincidental changes in students’ own life during
their education. Mostly experienced as negative, but
at times also positive.

Story models
I

II

x

x

Linking theory and practice.

x

Practical training periods ensuring the acquisition of
skills and competences in physiotherapy.

x

Quitting something formerly important in life to
properly invest in studying physiotherapy.

III

IV

V

x

x

x

x

x

Getting a study place after short- or long-term
planning.

x

International exchanges confirmed the students’
professional choice to study physiotherapy.

x

Getting a job or preparing to look for a job as a
professional physiotherapist.
I

The arduous path to mastering core skills

II

Developing an understanding of the theoretical basis of physiotherapy

x

x

III Towards the holistic view of physiotherapy
IV Active and collaborative ways to become a critical developer
V Target-oriented and socially responsible progress on the highway to becoming an expert

6 DISCUSSION
6.1 A brief overview of the key findings and their pedagogical
implications
The findings of the dissertation form a holistic picture of physiotherapy
students’ professional competence development during their education and can
be used as background material in planning how to support students’ learning
and thus also in developing curricula. The four studies of the dissertation
concentrated to the students’ point of view how they conceptualized their own
development to become a professional.
The Study I illustrates the starting situation of how students understand
one important element of physiotherapy competence – skill – at the beginning
of their education, whereas the Study III broadens the perspective more holistic
understanding of students’ own competence at the end of education. Study IV,
in turn, focuses on the whole path of students’ competence development during
their studies. Study II focuses on one central pedagogical element of
physiotherapy education, reflective writing, and on how students experience
the role of this pedagogical practice in their competence development. The
main findings of the dissertation are summarized in Table 6.
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TABLE 6

Summary of the research results.

Studies (I-IV)

Qualitative categories

(I) Students’
skill
conceptions
at the

Talents

beginning

Skills requiring

Skills requiring

Competence

individual

social practice

requiring

practice

collaboration

of their studies

(II) Students’
experiences of
reflective
writing during
the

A useless task

Tools for

Tools for self-

Tools for

deepening

reflection

professional

understanding

development

physiotherapy
programme

(III) Students’
perceived
competence
at the end of

Mastering
core skills

Understanding

Having a holistic

Engaging in

the theoretical

view of

and developing

basics of

physiotherapy

multi-

physiotherapy

their studies

professional
collaboration

(IV) Student’s
stories of
professional
development

I The arduous path to
mastering core skills
II Understanding theoretical basis
III Towards the holistic view of physiotherapy
IV Active and collaborative ways to become a
critical developer
V Target-oriented and socially responsible progress on the
highway to becoming an expert

In the upper row of the table 6, students’ skill categories at the beginning of their education are presented, and in the
middle row the students’ experiences of reflective writing during the physiotherapy programme are described. The
students’ conceptions of their professional competence at the end of their studies are presented in the third row.
Moreover, story models related to students’ professional development are indicated by the five arrows at the bottom of
the table.

64
At the beginning of physiotherapy studies students had a variety of conceptions
about skills, ranging from perceiving them as inborn talents to regarding them
as competences requiring collaboration (Study I). From a pedagogical point of
view, two critical aspects could be identified: the role of training, and the role of
the social environment. The findings suggest that it is important to discuss skill
development at the beginning of physiotherapy studies and to emphasise the
importance of training and use learning methods that encourage social
interaction and multi-directional feedback. The findings can be used in
planning physiotherapy curricula, especially for designing skill-oriented
education and training, and for supporting students along their educational
path, especially by offering opportunities for students to reflect on their skill
conceptions. Ultimately, physiotherapy students’ awareness of different skill
conceptions and their developing their counselling and treatment skills will
benefit patients.
At the end of studies physiotherapy students’ experiences of their
competences vary (Study III). While some students saw their competence as
mastering single core skills, others regarded themselves as active partners
engaging in and developing multi-professional collaboration. An interesting
challenge for physiotherapy education is how teachers, tutors and clinical
educators could support physiotherapy students so that all graduating students
would be closer to category IV, involving multi-professional collaboration.
From a pedagogical point of view, four critical aspects were identified:
focus of reflection, professional agency, communication, and cultural awareness.
It is important to convince students of the value of reflecting both at the
individual and collective level during their physiotherapy studies. The aim is to
move the focus of reflection from students’ personal issues toward social and
multi-professional collaboration along with their professional development
during their studies. According to other research reports, it is typical that, at the
early stage of professional development, reflection is focused on oneself and
later on more on social aspects (cf., Aarto-Pesonen & Tynjälä 2017). Students’
reflection can be guided with learning tasks, such as the learning diary method
and group discussions that support reflection on different foci. The different
levels of competence identified in this study could be utilised in
physiotherapists’ self-evaluation and self-assessment. One possibility is to
evaluate physiotherapists’ collaborative competence in physiotherapy
departments. Furthermore, in-service physiotherapists could evaluate and
reflect on their own competence in the particular work task, project or
organisation, for example.
Professional agency expanded from the individual aspects of professional
competence toward reflection on and participation in social and system-wide
practices. This kind of transformation can be induced by providing students
with opportunities for collaboration and multi-professional work already in
university and in practical training. Due to the critical contribution of these
activities to students’ learning, clinical educators should be encouraged to
facilitate students’ participation and acceptance within a workplace.
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The role of communication expanded from an individual way of
communicating to understanding patient communication and being able to
cope in challenging situations, as well as to co-operating in multi-professional
collaborations. Training with simulated patient interaction may increase
students’ confidence in communicating with patients of all kinds. It is
important that clinical educators and teachers co-reflect with students on their
communication style and give timely feedback in practical training.
Cultural awareness, the fourth critical aspect, widened from knowing
other cultures to comparing cultural differences, and further to reflecting on
different physiotherapy and other social and health care approaches.
Pedagogically, it is important that students gain a broad understanding of
cultural differences and are able to compare their own circumstances with those
of clients from other cultures. Altogether, becoming a physiotherapist is a
process of cultural learning with the aim of growing as a member of a
community of practice.
With the narrative approach, the Study IV looked at physiotherapy
students’ path from the beginning of their studies at university of applied
sciences to their graduation. The students’ stories of professional development
with different turning points revealed issues where education could
particularly be a positive influence, such as regarding practical training, linking
theory and practice, and international exchanges. On the other hand, also those
turning points and issues emerged in the results that education could hardly
affect, that is, quitting something formerly important in life and coincidental
changes in students’ lives. Nevertheless, it is important that teachers and
clinical educators take these aspects into consideration to advance and help
students’ professional development. It would be important to develop clinical
supervisors’ ability to utilise diverse learning tools, such as videos and
reflective journals supporting students’ learning and connection making of
theoretical and practical knowledge. The integrative pedagogy model (e.g.,
Tynjälä et al. 2016) could be a valuable framework for planning learning
situations and environments.
Reflective writing has been widely utilized as an essential element in
physiotherapy education and many studies have shown its positive effect on
learning and professional development (cf. Breuer et al. 2016; Glover & Sweet
2016; Ortoleva & Bétrancourt 2016; Sullivan & Czigler 2016). The Study II
showed that students experience writing as a tool for learning in physiotherapy
education in different ways. Three pedagogically critical aspects could be
discerned: the function of writing, emotions, and focus of reflection. For the
function of writing, it is important to convince students of the value of writing
from the very beginning of their studies. This could be done, for example, by
presenting them with quotations from more advanced students who had
positive experiences, emotions and attitudes. For effective learning results, it is
important to give support in writing-to-learn (WTL) activities, especially for
those students who experience negative feelings. In order to decrease anxiety,
especially at the beginning of their studies, students should be encouraged to
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practise free-style writing, so that they can gain experiences of writing without
the fear of linguistic mistakes or failure. At the same time, there are other
students who require more challenging and complex writing assignments. This
requires flexible and individual practices and tutoring in education.
In this dissertation, something that is of potential importance but was not
yet investigated is how the students’ conceptions of skill, experiences of
reflective writing, and the conceptions of their own competence relate together.
Based on the findings in this dissertation, it could be presumed that these
elements were connected to each other in certain ways, considering the story
models. It seems that story model V, Target-oriented and socially responsible
progress on the highway to becoming an expert, reflects the conceptions of those
students who, at the beginning of their studies, had versatile conceptions of
skill and how to learn skills, and more so than others, these students saw
reflective writing as a diverse tool for learning and experiencing professional
learning more deeply.

6.2 Theoretical conclusions of the study
A central starting point of the study was the multidimensional nature of
competence, illustrated in the views of competence by Eraut (1998), in the
theory of competence by Mulder (2011) and in the conceptual model by
Ellström (1997), and as elaborated in this study in the form of a general model
of competence in physiotherapy (Figure 1). The general model proposed in this
study represents different elements of competence in physiotherapy. All of the
various elements were treated within the theoretical framework: the first
element, formal and officially demanded competence, was discussed from the
perspective of legislation concerning both physiotherapy education and the
physiotherapist as a professional, whereas the three other perspectives, contextrelated competence, behavioural competence, and integrative professional
competence were examined in empirical studies of this dissertation.
Tynjälä and Gijbels (2012) emphasise that, in high-level professional
expertise, the basic components of expertise (i.e., conceptual, experiential, selfregulative and socio-cultural knowledge) are tightly integrated into a whole. In
this view, knowledge and skills cannot be separated from each other in
professional competence but are deeply interrelated and integrated. Similarly,
the elements of competence in physiotherapy, that is, formal and officially
demanded competence, context-related competence, integrative competence
and behavioural competence are integrated together (Figure 1).
Context-related competence appeared in several ways in the study findings.
The importance of practical training and an authentic work context became
emphasised. In particular, it is interesting that those students whose
professional development stories were classified as fitting the fifth story model
were aware that learning contexts and work contexts could be different, and
that the specific kind of training place could advance their professional
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development. For this reason, they wanted to choose their practical training
places themselves so as to ensure that they can proceed according to their own
career plan. These students were also aware that the development of
professional competence in physiotherapy is a long process and that they need
to be active and plan their studies and learning right from the beginning of their
education. In general, the great importance of practical training for the students’
professional development arose in the findings (cf., Korpi et al. 2017). The
significance of practical training appeared in all of the story models except in
story model I, and was the strongest in story model V, Target-oriented and
socially responsible progress on the highway to becoming an expert. In the present
study, it was found that, during practical training, it is important to practise
various professional skills (cf., Lindquist et al. 2010; Cruz et al. 2012) and create
explicit connections between theory and practice (cf., Olsen et al. 2015). These
findings support the model of integrative pedagogy (Tynjälä et al. 2016) and are
in line with studies on expertise that have shown that acquiring and developing
skills and competences requires a lot of experiences and repetition (e.g.,
Ericsson 2006; Parviainen & Aromaa 2015).
In this study, the story models revealed that the pathways of
physiotherapy students’ professional development and the learning processes
involved in becoming a physiotherapist differ. Similar findings have been
reported in other studies (cf., Korpi et al. 2014). Lindquist and colleagues (2010)
pointed out students’ preference for a learning process that takes place within a
realistic context involving patients and other physiotherapists. The present
Study IV considered the whole professional development process, and the
students were found to have different competences, competence levels, abilities
and motivations for learning. The story model V showed that students had
decided on their career path as a physiotherapist on their own.
Behavioural competence includes communication and collaboration with
clients and patients. According to the present study findings, the role of
communication expanded from an individual way of communicating to
understanding patient communication and coping in challenging situations,
and further on to co-operation in multi-professional collaboration. In the
literature, multi-professional collaboration and development together with
other health and social professionals, voluntary organisations’ workers and
adapted physical educators as well as assistive technology professionals is seen
as important in supporting diverse professional development while advancing
patients’ life quality and managing at home (Lachmann et al. 2013; King et al.
2016). It has also proved that multi-professional collaboration has to start at the
beginning of physiotherapy studies at university in order for students to have
enough time to develop and practise collaboration (Kuukkanen & Hynynen
2016).
Furthermore, physiotherapists need collaborative skills to help and guide
patients and clients to use assistive devices. Technology can, as part of
physiotherapy, support elderly people in managing at home, or
physiotherapists can use distance technology in motivating patients and clients,
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for example. Students did not emphasise the use of technology in learning, even
though they were taking online courses at university as well as used digital
devises and virtual programmes during practical training and in international
exchanges.
Integrative professional competence includes the holistic and integrated
whole of physiotherapy knowledge, skills and attitudes. After acquiring
theoretical understanding and basic skills, students with such competence have
enough self-confidence to start to train in clinical practices and work in various
work communities with various professionals and multi-professional teams (cf.,
Kerry 2017).
The present dissertation findings showed that the students’ ontological
perspective of physiotherapy has been shaped mostly by the holistic approach.
According to the holistic view, body and mind are understood as an integral
part of a consistent whole and a human being is seen as an active and
independent agent of her or his own action (cf., Broberg et al. 2003; WikströmGrotell et al. 2013; Gard & Skjaerven 2018; Thornquist 2018).
The hint of the humanistic approach, where the nature of the body is
described with the concept of embodiment, was found in competence category
IV, Engaging in and developing multi-professional collaboration and in the story
model V, Target-oriented and socially responsible progress on the highway to
becoming an expert. In this approach, psychological, social, cultural, geographical
and economic dimensions of health and illness are taken into consideration. The
field of physiotherapy is special because the embodiment approach strongly
features the interaction between the patient and physiotherapist as a ‘‘bodily
meeting’’, where the physiotherapist takes special responsibility for how the
body is understood and thematised (Piirainen 2006). Furthermore, the roles of
knowledge and interaction are incorporated through the body into
physiotherapy practice (cf., Gyllensten et al. 2010; Mehling et al. 2011;
Bjorbækmo & Shaw 2018; Thornquist 2018). This approach creates possibilities
for growth in the physiotherapy profession (Nicholls & Gibson 2010) and it can
advance professional development already during students’ physiotherapy
education in university. Figure 6 illustrates four developmental themes that
seem to emerge when exploring the findings of all studies comprising this
dissertation. These developmental themes—emotions, reflection, context, and
cultural awareness—are both empirically and theoretically grounded.

69

FIGURE 6

Developmental themes.

The first of the developmental themes is emotions. Emotions came up in all of
the descriptive categories of students’ conceptions of skill and competence from
the beginning to the end of their physiotherapy education, as well in the
categories of experiences of reflective writing. Emotions varied and were found
to be a part of one’s own competence development. Some of the students felt a
negative dominance of emotions while others felt able to cope with their strong
emotions during their education. Some of the students were handling their
emotions with a professional attitude, that is, they were aware of the
implication of the emotions for their patients’ physiotherapy and recovery, for
example, while others identified their own and patients’ emotions as a way of
dealing with the emotions professionally and collaboratively. Students were
aware of the implication of their emotions for their professional development.
In the present study, students’ ability to deal with their awakened emotions
when working with patients strengthened in pursuance of their self-confidence
and the advancing development of their skills (cf., Bartlett et al. 2009;
Ruitenberg & Towle 2015; Korpi et al. 2017). Students experienced strong
emotions in dealing with difficult patient situations and with patients with
serious illness, for example. According to Malinen (2000), that kind of affliction
(pain) in learning, such as strong emotions seen in this study, could produce a
breach (in Finnish ”särö”), which has been found to further learning and
professional development if properly reflected upon.
In the chapter discussing the ontological view of physiotherapy, it was
found that the holistic view of physiotherapy gives attention to both body and
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mind where emotions were noticed. The present dissertation findings showed
that students’ ontological perspective of physiotherapy was shaped mostly by
the holistic approach, which was found in category III, Having a holistic view of
physiotherapy, and in story models III and IV, Holistic view of physiotherapy (III)
and Collaborative ways to become a critical developer (IV). Students reflected on
their emotions, recognising their feelings, understanding their relevance and
meaning, and elaborating them concerning their communication with patients
and in multi-professional collaborations, for example. Bjorbækmo & Shaw (2018)
have pointed out that living in one’s body unreflectively may result in
regarding one’s own body in an objectified mode, alienated from oneself. The
basis of physiotherapy education should be the humanistic approach, where the
nature of the body is described with the concept of embodiment instead of a
separation between body and mind (cf., Piirainen 2006; Nicholls & Gibson 2010).
In this dissertation, students’ humanistic view emerged in competence category
IV, Engaging in and developing multi-professional collaboration and in story model
V, Target-oriented and socially responsible progress on the highway to becoming an
expert. Learning and practising in order to be a physiotherapist and developing
your own professional competence presumes developing one’s own embodied
knowledge, that is, the physiotherapist considering her or his own relation to
the world (cf., Bjorbækmo & Shaw 2018). That is why the role of emotions is
depicted as the core or deepest level of the developmental themes outlined in
Figure 6.
The second developmental theme that could be discerned on the basis of
this research is reflection. Students’ conceptions and understanding regarding
their own skills, competences and reflective writing, as well as their
professional development stories, were found to always involve varied
reflection; this was the case at the beginning of the students’ physiotherapy
education as well as during and at the end of it. The importance of the role of
reflection was discovered at the very beginning of the students’ studies when
they were required to reflect on their conceptions of skill. The students’ ways of
reflecting appeared in the form of self-reflection regarding their own actions in
category I, critical reflection together with others in category II, and social
reflection as an ability to find solutions to problems together with other people
in category III.
According to the dissertation findings, students showed divergent
competence in reflection also at the end of their education. The students’ focus
of reflection varied from targeting their own actions and specific patient
treatments to considering the whole physiotherapy process in categories I–III,
and further on also considered multi-professional rehabilitation and
collaboration with organisations in category IV. The demanding patient
circumstances and different standpoints of treatments as well as the
involvement of other physiotherapists or doctors, for example, facilitated
students’ reflective processes and led them to perceived personal and
professional insight as well as having yielded a deeper appreciation for
reflection. The students’ stories suggest that the supervisors’ own ability to
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reflect, create dialogue and generate argumentation supporting their decisions
affected how the supervisors challenged students to learn critically and develop
their professional skills. However, students experienced a need for support and
encouragement in addition to suitable learning tools to practice reflection and
advance their focus of reflection toward multi-professional collaboration and
system-wide practices. Furthermore, learning to reflect on one’s own actions, to
co-reflect in interaction, and to collaboratively reflect in interprofessional
environments were understood as important for one’s professional
development and learning (cf., Korpi et al. 2014; Pullon et al. 2016). This study
highlights that reflecting on multi-professional rehabilitation and collaboration
with seems to also advance physiotherapy students toward collaboratively
reflecting on their own emotions (cf., Lachmann et al. 2013). Students need to
understand the meaning of reflection and should ideally practise reflection
from the beginning of their physiotherapy education.
In the physiotherapy profession, as well as in other health professions,
writing competence is a basic requirement (e.g., Breuer et al. 2016) because all
patient data must be documented and documents need to be based on critical
professional reasoning, analytical synthesising and procedures (Erickson et al.
2008; Wainwright et al. 2010). Furthermore, writing has been seen as an
important tool for developing self-regulative knowledge (e.g., Tynjälä & Gijbels
2012; Breuer et al. 2016), facilitating reflective thinking and making it possible to
explicate tacit knowledge and conceptualise experiences (e.g., Glover & Sweet
2016; Ortoleva & Bétrancourt 2016; Sullivan & Czigler 2016). Most often, in
order to bring about development through reflection, students’ reflection is
guided using learning tasks such as group discussions and reflective writing
tasks (e.g., Breuer et al. 2016; Maroux et al. 2016). Reflective writing was used as
such a task in the present study’s physiotherapy students’ education. During
practical training periods, students trained in self-reflection with patients, coreflection with the clinical educator, and collaborative reflection with the other
professionals, and the training was provided with the guidance of clinical tutors
and teachers as well as a guiding learning diary in a learning task during the
first practical training period.
In the present dissertation, some students experienced writing to be an
effective tool for deepening understanding and helping to think critically, while
others understood it as a way to develop self-reflection or viewed it as a tool for
professional development. However, some students experienced writing as an
‘extra’ task and useless for learning; they preferred to reflect by talking about
their own experiences and feelings with another physiotherapist. At its best,
reflective writing was felt to be a positive, flowing and empowering tool for
professional development, in this study (see also Breuer et al. 2016; Glover &
Sweet 2016; Ortoleva & Bétrancourt 2016; Sullivan & Czigler 2016). Furthermore,
writing reflectively could prevent uncritical modelling in clinical placements
(cf., Constantinou & Kuys 2013) and help students to analyse their feelings and
consider how they will handle different patient situations in the future (cf.,
Williams et al. 2002; Williams & Wessel 2004; Larin et al. 2005), and also to give
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them opportunities to influence their self-reflection to overcome their negative
feelings in order to see the benefits of writing as witnessed in this study.
The third developmental theme emerging from the study results was that
of context. The context within which clinical learning occurs plays an important
role in achieving meaningful learning experiences. The role of the context
typically related to practical training places and theory education involving
different kinds of training at university. Students, in this study, experienced
that understanding the theoretical basis of physiotherapy and practising at
university with peer students with the support and guidance of teachers before
practical training periods encouraged them to work with ‘real’ patients and
clients in workplaces and advanced their professional development. Moreover,
the students worked and practised in different workplaces, communities and
environments and with various physiotherapists and other professionals,
seeking to gain a greater understanding about themselves and how to utilise a
reflective framework in their own development.
In the present study, the multi-dimensional social and health care context
with varied learning environments, atmospheres, practices, and conventions
such as professional roles, tasks and problem-solving situations created a
learning foundation upon which students’ professional development became
concrete. Students expressed that engaging in and developing multiprofessional collaborations in practice was advancing their co-reflection skills
and professional development (cf., Piirainen & Viitanen 2010). Furthermore,
multi-professional collaboration has been found to help students to
collaboratively reflect on their own emotions (Lachmann et al. 2013).
The importance of practical training was highlighted in all of the students’
story models, except for story model I, where the most significant role was the
guidance of the tutor or teacher. Moreover, in the present study, the appearance
of more and more demanding patients and their relatives or networks with
multiple problems, as well as the expectation of enabling a higher quality of life,
both challenged and advanced students’ professional development (cf., Murto
et al. 2017; Probst & Skjaerven 2018).
In the present study, the fourth developmental theme was that of cultural
awareness. As a part of their physiotherapy education, the students had the
opportunity to participate in international and intercultural contexts. In this
study, both international exchanges in practical training places and studying
theoretical subjects at different universities, besides experiencing multiculturalism in the home country, strengthened several students’ learning and
professional development. Furthermore, students’ cultural awareness seemed
to broaden through critical reflection on their own conceptions of
physiotherapy, and it increased students’ confidence in their own competence,
professional identity and autonomy. At the same time, the practice and
operations models as well as the scientific basis for treatments in different
countries became clearer. Students can believe in stereotypes or myths, which
can cause misunderstandings regarding physiotherapy practices in other
countries such as with respect to the role of clients and patients in

73
physiotherapy (Fougner & Horntvedt 2012; Mostert-Wentzel et al. 2013;
Wickford 2014). All in all, becoming a physiotherapist is a process of cultural
learning with the aim of growing as a member of a community.
Nowadays, becoming a health professional as a physiotherapist, according
to this study’s findings, requires knowledge, core skills and tremendous
reflection and emotional sensibility as well as a good understanding of the
theoretical basis of physiotherapy, the humanistic approach of physiotherapy,
and engagement and development in multi-professional collaborations in the
field of health and social care. By learning to fulfil these requirements, students
develop professional agency, appropriate behaviours and attitudes, effective
ways of professional thinking, and how to reflect on and practice their skills,
thereby realising their dream to develop along their learning path (cf., Barradel
et al. 2018).

6.3 Methodological reflections and considerations
This qualitative study also has limitations. Samples for qualitative studies are
generally much smaller than those used in quantitative studies. Likewise, the
main limitation of this dissertation is the small sample (n=33–35), although a
whole group of physiotherapy students was examined during their studies.
Thirty-five of the 40 physiotherapy students at the beginning and 33 students at
the end of their studies participated in research. For a qualitative study, this
number of participants enabled catching the main variations of students’
conceptions of skill and competence as well as their experiences of reflective
writing and professional development. In fact, some earlier qualitative studies
have found that the saturation point can be as small as 11 participants (Mason
2010; Täks 2015, 48–49, see also Kettunen & Tynjälä 2018). As a qualitative
analysis carries on, a further accumulation of more participants and data does
not necessarily reveal more information. At the same time, typical for
qualitative research, a small data set makes it possible to go deeper in terms of
understanding the phenomenon. Furthermore, all occurrences of a single piece
of data are potentially useful, because qualitative research is concerned with
understanding and meaning rather than generalising or testing a hypothesis. A
small qualitative sample can even consume more time than a larger quantitative
one, because phenomenographical and narrative analyses require intensive
work (Mason 2010).
Another limitation, related to the previous one, is the fact that the research
was conducted in only one discipline. However, I believe that the findings can
also be of relevance to other fields of higher education, especially the fields of
other health and medical sciences. Also, the limitations of this dissertation
relate to the context of only one country, Finland. This research was carried out
in the Finnish context, relating to Finland’s specific culture and its educational
system of universities of applied sciences and physiotherapy teachers’ training
there. Therefore, further research is needed to examine students’ and teachers’
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conceptions of competence and the stories of their professional development in
different cultures, education systems, fields and professions.
An initial limitation relevant to this dissertation was the English language.
However, in conjunction with intensive work with my research team and an
excellent proofreader, I believe that text of my dissertational report expresses
the detailed and clear impression that I wanted to achieve, despite English not
being my mother tongue.
In this dissertation, something that was not investigated was how the
conceptions of skill at the beginning of the students’ studies related to their
experiences of reflective writing during and competence conceptions later on in
their education; hence, this could be an interesting topic for a future study.
In the most phenomenographic and narrative studies, the data on
students’ conceptions are gathered through interviews (Marton & Pong 2005;
Åkerlind 2005, 2008; Marton & Booth 2009). In this dissertation, I decided to
collect the data both through interviews and essay writing. In Study I,
concerning students’ conceptions of skill, I used essay writing as it has been
proven to be a useful functional tool for reflection and learning (Tynjälä et al.
2001) and because it is seen as a feasible data collection method in
phenomenographic studies. In Study II about experiences of reflective writing
and in Study III regarding graduating students’ conceptions of their
competence, interviews on these respective matters are featured that were
conducted at the end of the students’ education. Both essay writing and
interviews proved to be workable methods for gathering data for these
purposes.
One factor of the trustworthiness of a qualitative study is the
dependability of the research, analogous to external validity (Lincoln & Guba
2003). The reader must feel convinced that the research process is logical,
traceable and clearly documented (Kettunen & Tynjälä 2018). Conducting
research as a group is regarded as a factor that strengthens the rigour of the
whole research process (Bowden 2005; Bowden & Green 2010; Kettunen &
Tynjälä 2018). Three of the four studies forming this dissertation used the
phenomenographic analysis method, conducted by one and the same research
group. Two of the members had a lot of experience using the
phenomenographic method in their previous studies (e.g., Paakkari et al. 2010;
Jäppinen et al. 2017; Töytäri et al. 2016; Ahola et al. 2017; Kettunen & Tynjälä
2018; Holopainen et al. 2018). I, as a novice researcher, learned and developed
with my expert colleagues throughout the analysis process. When analysing
the data and forming descriptive categories as a research group, these
colleagues helped me gain more insights from the data (see Bowden 2005;
Bowden & Green 2010) and to document the categories clearly. Collier-Reed
and his colleagues (2009) point to the importance of ensuring the dependability
of phenomenographic research by clearly documenting the processes of the
construction of the descriptive categories. The analysis process as a whole must
be documented as explicitly as possible (Kettunen & Tynjälä 2018).
Consequently, the analytic processes were described in detail in each of the
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studies forming this report. In research, it must be demonstrated that the
findings emerged from the data step by step, that is, confirmability is required,
analogous to objectivity, according to Lincoln and Guba (2003), and empirical
trustworthiness must be evidenced (Kettunen & Tynjälä 2018). To describe the
findings, I used demonstrative excerpts from transcripts as well as illustrative
tables and figures to show readers how the results emerged from the data
(Kettunen & Tynjälä 2018).
During all phases of the whole dissertation process, I had to consider how
to guarantee the trustworthiness of the process (Bowden 2005), especially
because of my dual role as a researcher and physiotherapy lecturer. I also work
as a developer and a tutor teacher in the physiotherapy education programme
in which this study took place. I was constantly striving for objectivity in every
phase of the doctoral dissertation process. Writing diary and working with
research group during the dissertation process helped me to critically reflect
and be all the time aware and alienate from my other roles and concentrate to
the studies as a researcher.
First of all, the importance of clarifying the aims and keeping them in
mind throughout the process is important (Bowden 2005). I wanted to
investigate the development of the students’ conceptions of their skills,
competences and professional growth across the duration of my research
covering their physiotherapy education. I wished to gain knowledge that could
be used to develop physiotherapy students’ education and practical training,
and to enable updating the curriculum in order to support preparing the
physiotherapy profession for the unknown future.
Throughout the study process, I tried to take my preconceptions about the
phenomenon into account and set them aside as far as possible (see Bowden &
Green 2010), that is, I tried to become sensitive to my own subjectivity. During
the interviews, I had to be aware of my dual role as a researcher and
physiotherapy teacher. All of the participating students were aware of my
profession as a teacher. Nevertheless, it is difficult to say whether my role as a
teacher had some influence on the physiotherapy students, especially regarding
their willingness to participate in my dissertation and with respect to their
responses in the interviews. The participating students wrote their essay in the
first two weeks of their physiotherapy education, at which time the influence of
my dual role was surely more limited than later on and the students had only
met me twice. I believe that, because the students knew me, it may have been
easier for them to discuss the phenomenon of research during their education
and that it may have made the atmosphere more comfortable. Moreover, as
such, I could elaborate on their answers more deeply and my probing helped
the students to express their conceptions and experiences in their own words as
well as to clarify their meaning. Sometimes the students asked me some
questions about education and learning and wanted to know more.
Nevertheless, I do not think that my dual role made the students answer in a
particular way.
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According to Lincoln and Guba (2003), transferability is part of research
trustworthiness, analogous to external validity. By trustworthiness, they mean
that the findings are also “applicable in other contexts or with other
participants”. In any case, the contextual specificity of phenomenographic
studies is important to realise (Kettunen & Tynjälä 2018). The findings of this
dissertation could be applicable, in some ways, also to other students who
study similar health-related subjects (such as chiropractic, nursing or surgery
fields) where practical and manual skills play an important role in professional
expertise.
The phenomenographic analyses produced three outcome spaces
reflecting the students’ understanding and conceptions of their skills, reflective
writing as a learning tool, and their competence at the end of their
physiotherapy education. Along with the principles of phenomenography
(Åkerlind 2005, 2018; Marton & Pong 2005; Marton & Booth 2009), all of the
category combinations were hierarchical in nature; the hierarchies emerged
through the themes of variation and thus described students’ widening
understanding. The categories higher in the hierarchical structure describe a
more complex and advanced understanding of the target phenomenon, while
the lower categories in the hierarchy correspond to a lesser understanding of
the same. The findings describe the understanding and voices of the students
interviewed in this particular context (Bowden & Green 2010), the field of
physiotherapy. The readers can critically consider the possibilities for applying
the findings to potentially any other context (see Bowden & Green 2010).
In Study IV, narrative analysis was used to produce story models of the
professional development of physiotherapy students. According to Labov
(1997), there are some critical points concerning the trustworthiness of narrative
analysis that should be considered in different phases of analysis, and thus also
when reading the stories and turning points that emerged from the data of this
study. These critical considerations are credibility, reportability, objectivity,
causality and the assignment of praise and blame.
The credibility of an outcome of analysis must be demonstrated as
explicitly as possible in its report. Reportability refers to how narratives are
organised in a semantic and structural way, that is, the technique of reporting
(Labov 1997). Furthermore, the researcher should report the events of analysed
narratives as objective experiences without any reference to the story tellers.
The transfer of experience, in this dissertation graduated students’ experience,
is always a subjective phenomenon and it is challenging to observe and
measure it. That is why such stories are confirmed by theoretical arguments and
discussed with several relevant sources (see also Loh 2013). In the present
dissertation, no causal relationships between parts of the stories were searched
for. Labov (1997) points out that the reflexivity of the researcher is important to
ensure the valid interpretation of analysed results. Furthermore, according to
Labov (1997), the researcher’s understanding of the context, that is, where the
narratives are produced and in this study the field of physiotherapy, helps to
ensure a valid interpretation of the analysed results.
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Similarly, Riessman (2008, 189–196) emphasises that critical reflection
during the narrative analysis and on the results is necessary for the
development of scientific knowledge. The trustworthiness of narrative research
can be examined, for example, from a pragmatic point of view by evaluating
whether the research results in question produce context-dependent knowledge.
In other words, in the present dissertation, this means asking whether the
findings have pragmatic value in the field of physiotherapy education
(Riessman 2008, 189–196). As described earlier, in the case of this dissertation,
the results have important pedagogical implications for the field of
physiotherapy and physiotherapy education, and possibly for other fields of
higher education as well. The various story models and the turning points in
the physiotherapy students’ stories suggest important implications for guidance
processes and students’ professional development toward becoming a
physiotherapist.

6.4 Ethical issues
Good ethical principles were used during this dissertation and its four studies.
The University of Applied Sciences, from which the data has been collected,
granted the permission for the implementation of the entire research. I met the
students personally and told them orally as well as in writing about the aims
and purpose of this research. The participants’ permissions were requested in
writing. Participation in this study was voluntary.
The anonymity of the participants has been maintained throughout the
study process and the scientific reporting (Silverman 2011; Patton 2015).
Excerpts from relevant essays and interviews illustrate the key aspects
pertaining to the participants. For quotes, only pseudonyms and code numbers
with an indication of the gender of students were used. The students wrote
their essay in Finnish and spoke Finnish in the interviews, and the quotes that I
selected were translated into English at the end of the analysis process of each
study. The first translation was undertaken by me and discussed with the other
researchers, and finally proofread by a professional. The electronic data and
material were stored on the hard drive of my own computer. The other material
was kept in a locked cabinet. Once the last article is published, the data will be
disposed of in a proper way.
Furthermore, this dissertation is a part of a wider research project that has
research permission from the ethical committee of University of Jyväskylä
(9.5.2012).
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6.5 Challenges for future research
This research was carried out in the Finnish context, relating to Finland’s
specific culture and education system, and in particular to physiotherapy
teachers’ training in Finland. Further research is needed to examine
physiotherapy students’ professional development in different cultures and
education systems, as well as in other fields and professions.
In particular, I recommend that the use of reflective writing be examined
more systematically in the field of health education. For example, longitudinal
research designs are needed to investigate the multi-professional students’ cooperation and emotional dimensions of writing.
The students, particularly in story models III, IV and V, highlighted the
critical role of supervisors in supporting their learning. The stories suggest that
the clinical educators’ own ability to create a safe atmosphere and dialogue, as
well as to reflect and generate argumentation supporting their decisions and
advice, affected how they challenged physiotherapy students to learn critically
and develop their professional competence. Therefore, it would be interesting
to analyse supervisors’ reflection ability to advise and support students’ own
reflection, co-reflection or collaborative reflection. The students’ stories show
that coincidental changes in students’ lives during their education affected their
motivation and concentration. It would be challenging to investigate teachers’
understanding regarding students’ life changes and their negative and positive
implications for the students’ professional development.
Considering the importance of practical training and of linking theory
with practice as suggested by the results of this study’s research, it seems that it
would be particularly effective to focus on strengthening the connection
between theoretical learning and practical training in future research
interventions.
Furthermore, it could be useful to conduct further research interventions
that specifically focus on exploring what the relations are between competences
and story models in professional development.
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YHTEENVETO (FINNISH SUMMARY)
Näkökulmia fysioterapeuttiopiskelijoiden ammatillisen osaamisen
kehittymiseen koulutuksen aikana
Fysioterapeuttikoulutuksessa ja sen kehittämisessä on tärkeä tutkia
opiskelijoiden oppimista. Kuitenkaan fysioterapeuttiopiskelijoiden omia
käsityksiä ja kokemuksia omista taidoistaan, osaamisestaan ja ammatillisesta
kehittymisestään ei ole juurikaan tutkittu. Opiskelijoiden omien käsitysten ja
toiminnan tunnistaminen sekä ymmärtäminen voi vaikuttaa positiivisesti
heidän ammatilliseen kehittymiseensä sekä fysioterapiakoulutukseen ja
tulevaisuudessa myös fysioterapeutin ammatillisen osaamisen tasoon.
Tämän väitöskirjatutkimuksen tarkoituksena oli tutkia eri näkökulmista,
miten fysioterapeuttiopiskelijat ymmärtävät ja kokevat omat taitonsa,
osaamisensa ja niiden kehittymisen koulutuksensa ja opiskelun aikana.
Tutkimuksessa
keskityttiin
ammattikorkeakoulussa
opiskelevien
fysioterapeuttiopiskelijoiden
(n=35)
koko
opiskeluajan
ammatillisen
kehittymisen polkuun aina opiskelun alusta valmistumiseen saakka.
Opiskeluaika vaihteli 2.5 vuodesta 4.5 vuoteen.
Väitöskirjan neljän osatutkimuksen tutkimuskysymykset olivat seuraavat:
1) minkälaisia käsityksiä opiskelijoilla on taidosta opiskelunsa alussa, 2) miten
opiskelijat kokevat reflektiivisen kirjoittamisen oppimisen välineenä
koulutuksen aikana, 3) minkälaisia käsityksiä opiskelijoilla on omasta
osaamisestaan valmistumisvaiheessa ja 4) miten opiskelijat kuvaavat
ammatillisen osaamisensa kehittymistä koulutuksen aikana ja minkälaisia
tarinamalleja opiskelijoiden kuvauksista voidaan identifioida.
Laadullista aineistoa (kirjalliset esseet ja avoimet haastattelut) kerättiin
opiskelun alussa ja opiskelun lopussa. Aineiston analyysissä hyödynnettiin
fenomenografista analyysiotetta (Tutkimukset I-III) ja narratiivista
lähestymistapaa (Tutkimus IV).
Fenomenografisten analyysien tarkoituksena oli kartoittaa ja kuvata
opiskelijoiden käsityksiä taidosta, osaamisesta ja reflektiivisestä kirjoittamisesta
sekä niiden kehittymisestä. Analyyseissä muodostettiin kuvauskategorioita,
jotka ovat hierarkkisessa suhteessa toisiinsa siten, että ylemmät kategoriat
saattoivat sisältää aineksia alemmista kategorioista, mutta ei toisinpäin.
Kategorioiden lisäksi tutkimuksessa identifioitiin variaation teemat, joiden
avulla voitiin nimetä tekijät, joiden suhteen kategoriat erosivat toisistaan.
Teemojen variaatioiden kautta voitiin myös konkretisoida kategorioiden väliset
hierarkkisuudet. Nämä heijastavat kuvauskategorioissa taidon, osaamisen ja
reflektiivisen kirjoittamisen käsitysten laajenemista siirryttäessä kategorioiden
hierarkiassa.
Tulokset osoittivat, että opiskelijoilla oli opiskelun alussa useita erilaisia
käsityksiä taidosta. Taidon käsityksistä muodostui hierarkkinen rakenne ja
taidon käsityksiä kuvattiin neljän kategorian avulla. Taito ilmeni joko
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lahjakkuutena (hierarkkisesti suppein kategoria), tai sen ajateltiin edellyttävän
yksilöllistä harjoittelua, sosiaalista kanssakäymistä tai yhteistyötä muiden
henkilöiden kanssa (hierarkiassa laajin kategoria).
Myös opiskelijoiden kokemukset reflektiivisestä kirjoittamisesta ilmenivät
neljänä kuvauskategoriana. Kirjoittaminen tuli esiin hyödyttömänä tehtävänä
(suppein kategoria), asioiden ymmärrystä syventävänä toimintana, itsereflektion ja oppimisen välineenä tai ammatillisen kehittymisen välineenä
(laajin kategoria). Opiskelijoilla oli laaja-alaiset käsitykset reflektiivisestä
kirjoittamisesta, jota edellytetään koulutuksen aikana.
Opiskelijoiden oman osaamisen käsitykset valmistumisvaiheessa myös
vaihtelivat ja muodostuvat neljästä kuvauskategoriasta. Osaaminen ilmeni
ydintaitojen hallintana, fysioterapian teoreettisten perusteiden ymmärtämisenä,
kokonaisvaltaisena
käsityksenä
fysioterapiasta
tai
sitoutumisena
moniammatilliseen yhteistyöhön ja sen kehittämiseen.
Narratiivisessa analyysissä tutkittiin opiskelijoiden kertomuksia oman
osaamisensa kehittymisestä ja opintojen etenemistä fysioterapia-opintojen
alusta asti aina valmistumiseen saakka. Tutkimustuloksina muodostui viisi
erilaista ammatillisen osaamisen kehittymisen tarinamallia: 1) vaivalloinen
polku ydintaitojen hallintaan, 2) tie fysioterapian teoreettisten perusteiden
ymmärtämiseen, 3) kohti holistista fysioterapiaa, 4) aktiivisesti ja yhteistyötä
tehden kriittiseksi kehittäjäksi ja 5) tavoitteellisesti ja yhteistyössä kohti
asiantuntijuutta.
Tarinamallit muodostuivat ammatillisen kehittymisen tekijöistä ja juonen
erilaisista käännekohdista opiskelijoiden kehittymisen poluilla. Käännekohdat
havainnollistivat kriittisiä ja erityisen merkityksellisiä tapahtumia ja episodeja
opiskelijan ammatillisessa kehittymisessä.
Edellä kuvattujen tutkimustulosten yhteenvetona nousi esiin neljä
keskeistä kehityksellistä teemaa, jotka olivat sekä empiirisesti että teoreettisesti
perusteltavissa: tunteet, reflektio, konteksti ja kulttuurinen tietoisuus.
Tutkimustulokset antavat lisätietoa ja syventävät ymmärrystä
opiskelijoiden ammatillisesta kehittymisestä korkeakouluopintojen aikana.
Tuloksia voidaan hyödyntää fysioterapeuttiopiskelijoiden ammatillisen
kehittymisen tukemisessa sekä osaamisen ja osaamisen tason syventämisessä ja
laajentamisessa. Tänä päivänä terveysalan ammattilaiseksi kehittyminen
edellyttää vahvaa fysioterapian teoreettisten perusteiden osaamista, ammatin
ydintaitoja ja yleisiä työelämätaitoja, kriittistä reflektiotaitoa ja emotionaalista
herkkyyttä sekä humanistista lähestymistapaa fysioterapiaan ja sitoutumista
moniammatilliseen yhteistyöhön ja sen kehittämiseen terveys- ja sosiaalialalla
sekä kulttuurista tietoisuutta. Opiskelun aikana opiskelijat etenevät kohti omaa
unelmaansa, ammatillista osaajaa, eksperttiyttä oppimispolkuaan pitkin.
Opiskelijoiden ammatillinen toimijuus ja asenteet sekä kriittinen reflektointi,
miten arvioida, valita ja kehittää ammatillisia taitojaan ja miten toimia
terapiatyössä sekä muissa vaativissa työelämän edellyttämissä tehtävissä
kehittyvät erilaisissa konteksteissa. Näitä edellytyksiä jokainen ammattilainen
tarvitsee vastatessaan tämän päivän ja tulevaisuuden haasteisiin.
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Yhteenvetona voidaan todeta, että opiskelijoilla on erilaisia tavoitteita
opiskelunsa suhteen ja he etenevät erilaisia polkuja pitkin valmistuakseen
ammatillisiksi osaajiksi. Tulosten pohjalta voidaan ehdottaa, että opiskelijoiden
erilaiset tarpeet opiskelun aikana ja sen etenemistä suunniteltaessa tulisi ottaa
huomioon opiskelijoiden tutoroinnissa ja opetuksessa. Lisäksi teorian
yhdistämistä käytäntöön kaikissa opiskeluvaiheissa sekä korkeakoulussa että
erilaisten harjoittelujen aikana tulisi tukea. Erityistä huomiota tulisi kiinnittää
opiskelijoiden työ- ja harjoittelupaikkojen valintaprosessin yksilölliseen
etenemiseen ja ohjaavien fysioterapeuttien kriittisen reflektion syventämiseen.
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6NLOOVKDYHUHFHQWO\UHFHLYHGZLGHVSUHDGDWWHQWLRQLQHGXFDWLRQSROLF\GRFXPHQWVDQG
GLVFXVVLRQV7KLVDUWLFOHUHSRUWVWKHUHVXOWVRIUHVHDUFKRQ%DFKHORU¶VGHJUHH
SK\VLRWKHUDS\VWXGHQWV¶FRQFHSWLRQVRIVNLOODWWKHEHJLQQLQJRIWKHLUVWXGLHV7KHDLPRI
WKHSUHVHQWVWXG\ZDVWRH[DPLQHKRZEHJLQQLQJVWXGHQWVXQGHUVWDQGVNLOODQGWKHIRFXV
ZDVRQFRQFHSWLRQVRIVNLOOLQJHQHUDOUDWKHUWKDQRQDQ\SDUWLFXODUVNLOOV7KHSDUWLFLSDQWV
RIWKHVWXG\ZHUHSK\VLRWKHUDS\VWXGHQWV7KHGDWDZHUHJDWKHUHGZLWKLQWKHILUVWWZR
ZHHNVRIWKHLUXQLYHUVLW\VWXGLHV6SHFLILFDOO\UHTXHVWHGHVVD\VZULWWHQE\WKHVWXGHQWV
ZHUHDQDO\]HGXVLQJWKHSKHQRPHQRJUDSKLFDSSURDFK7KHGDWDGULYHQDQDO\VLV\LHOGHG
IRXUGHVFULSWLYHFDWHJRULHVZKLFKUHIOHFWWKHVWXGHQWV¶FRQFHSWLRQVRIVNLOO 7DOHQWV 
6NLOOVUHTXLULQJLQGLYLGXDOSUDFWLFH 6NLOOVUHTXLULQJVRFLDOSUDFWLFHDQG &RPSHWHQFH
UHTXLULQJFROODERUDWLRQ7KHFDWHJRULHVIRUPDKLHUDUFK\7KHGLIIHUHQFHVEHWZHHQWKH
FDWHJRULHVDUHGHVFULEHGDORQJVHYHQWKHPHVRIYDULDWLRQ7KHWKHPHVZHUHQDPHG
$FTXLVLWLRQ(PRWLRQV0RWLYDWLRQ5HIOHFWLRQ(YDOXDWLRQ$JHQF\DQG6RFLDO
(QYLURQPHQW7KLVKLHUDUFKLFDOV\VWHPRIFDWHJRULHVVKHGVQHZOLJKWRQVWXGHQWV¶
XQGHUVWDQGLQJRIVNLOO7KHILQGLQJVFDQEHXVHGDVDEDVLVIRUSODQQLQJSK\VLRWKHUDS\
FXUULFXODHVSHFLDOO\IRUGHVLJQLQJVNLOOVHGXFDWLRQDQGWUDLQLQJDQGIRUVXSSRUWLQJVWXGHQWV
DORQJWKHLUHGXFDWLRQDOSDWKHVSHFLDOO\LQRIIHULQJRSSRUWXQLWLHVIRUVWXGHQWVWRUHIOHFWRQ
WKHLUVNLOOFRQFHSWLRQV8OWLPDWHO\SK\VLRWKHUDS\VWXGHQWV¶DZDUHQHVVRIGLIIHUHQWVNLOO
FRQFHSWLRQVDQGGHYHORSLQJWKHLUVNLOOVWREHVWDGYLVHDQGWUHDWWKHLUSDWLHQWVZLOOEHQHILW
WKHSDWLHQWV

.H\ZRUGVVNLOOFRPSHWHQFHFRQFHSWLRQVRIVNLOOSK\VLRWKHUDS\VWXGHQW
SKHQRPHQRJUDSK\
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6NLOOVKDYHUHFHQWO\UHFHLYHGZLGHVSUHDGDWWHQWLRQLQHGXFDWLRQSROLF\GRFXPHQWVDQG
GLVFXVVLRQV7KH2(&'KDVUHFHQWO\FRQGXFWHGDIHDVLELOLW\VWXG\IRUPHDVXULQJKLJKHU
HGXFDWLRQOHDUQLQJRXWFRPHVFRYHULQJERWKGRPDLQVSHFLILFDQGJHQHULFVNLOOV VHH
$+(/2 $FFRUGLQJWRWKH:RUOG&RQIHGHUDWLRQRI3K\VLFDO7KHUDS\ :&37 
WKHPDLQIRFXVRISK\VLRWKHUDS\LV³KXPDQPRYHPHQWDQGIXQFWLRQ´7KHUHIRUH
SK\VLRWKHUDS\LVDSURIHVVLRQLQZKLFKSUDFWLFDOVNLOOVDUHKLJKO\YDOXHG)LHOGVSHFLILF
UHFRPPHQGDWLRQVDQGVNLOOGHVFULSWLRQVDUHLVVXHGLQSRVLWLRQSDSHUVVXFKDVEHQFKPDUN
VWDWHPHQWVE\WKH:&37  WKH(XURSHDQ5HJLRQRIWKH:RUOG&RQIHGHUDWLRQIRU
3K\VLFDO7KHUDS\  DQGWKH(XURSHDQ1HWZRUNRI3K\VLRWKHUDS\LQ+LJKHU(GXFDWLRQ
 7KHVHGRFXPHQWVFRQVLVWRIFULWHULDDQGJXLGHOLQHVUHJDUGLQJWKHERG\RI
NQRZOHGJHRQSK\VLRWKHUDS\DQGWKHFRUHVNLOOVDQGFRPSHWHQFLHVUHTXLUHGE\DTXDOLILHG
SK\VLRWKHUDSLVW,WLVVWDWHGWKDWSK\VLRWKHUDSLVWVQHHGWREHDEOHWRFRPPXQLFDWH
HIIHFWLYHO\ZLWKSDWLHQWVDQGRWKHUSURIHVVLRQDOVLQDGGLWLRQWRDVVHVVLQJWKHIXQFWLRQDO
FDSDFLW\LQSDWLHQWVDQGPDNLQJWUHDWPHQWVSODQWRGHOLYHUHIIHFWLYHSK\VLRWKHUDS\
LQWHUYHQWLRQV (XURSHDQ5HJLRQRI:RUOG&RQIHGHUDWLRQIRU3K\VLFDO7KHUDS\
 7KH(XURSHDQ&RPPLVVLRQKDVODXQFKHGWKH(XURSHDQ4XDOLILFDWLRQV)UDPHZRUN
(4) VSHFLI\LQJVNLOONQRZOHGJHDQGFRPSHWHQFHVDWGLIIHUHQWHGXFDWLRQDOOHYHOVDQG
RQWKHEDVLVRIWKLVIUDPHZRUNQDWLRQDOTXDOLILFDWLRQSURILOHVKDYHEHHQGHYHORSHGLQPDQ\
FRXQWULHV (4) 
'HVSLWHWKHZLGHLQWHUHVWLQWKHGHYHORSPHQWRISK\VLRWKHUDS\VNLOOVOHVVDWWHQWLRQKDV
EHHQSDLGWRKRZ³VNLOO´LWVHOILVXQGHUVWRRGLQHGXFDWLRQ,QJHQHUDODQGLQWKHFRQWH[WRI
SK\VLRWKHUDS\LQSDUWLFXODUWKHUHLVDFOHDUQHHGWRVWXG\DQGFULWLFDOO\HYDOXDWHVNLOOVDQG
KRZVNLOOVDUHXQGHUVWRRG7KLVLVLPSRUWDQWIRUWZRUHDVRQV)LUVWWKHOHDUQLQJRIVNLOOVLV
FHQWUDOLQSK\VLRWKHUDS\SUDFWLFHEXWLWKDVEHHQVWXGLHGPDLQO\LQWKHFRQWH[WRIPRWRU
FRQWURO &DUUDQG6KHSKHUG6FKPLGW 6HFRQGZHODFNLQIRUPDWLRQRQKRZ
SK\VLRWKHUDS\VWXGHQWVDQGWHDFKHUVLQWHUSUHWWKHFRQFHSWRI³VNLOO´DQGZKDWWKH\WKLQN
DERXWWKHOHDUQLQJRIVNLOOV7KLVNLQGRINQRZOHGJHZRXOGKDYHLPSRUWDQWLPSOLFDWLRQVIRU
HGXFDWLRQDODQGSHGDJRJLFDOSODQQLQJDQGSUDFWLFHVLQWKHILHOGRISK\VLRWKHUDS\7KXV
WKHSXUSRVHRIWKHSUHVHQWVWXG\ZDVWRH[DPLQHSK\VLRWKHUDS\VWXGHQWV¶FRQFHSWLRQVRI


VNLOO2XUVWXG\IRFXVHGRQFRQFHSWLRQVRIVNLOOLQJHQHUDOQRWRQDQ\VSHFLILFVNLOOVQHHGHG
LQWKHILHOGRISK\VLRWKHUDS\:HSDUWLFXODUO\LQWHUHVWHGLQWKHILUVW\HDUVWXGHQWV¶
FRQFHSWLRQVDWWKHYHU\EHJLQQLQJRIWKHLUVWXGLHV

+RZVNLOOKDVEHHQFRQFHSWXDOL]HG
7KHFRQFHSWRI³VNLOO´LVEURDGDQGIDLUO\XQGHILQHG,WLVDZLGHO\XVHGZRUGLQGDLO\
FRQYHUVDWLRQEXWDWWHPSWVWRGHILQHLWDUHFKDOOHQJLQJ HJ9DOODV :+2KDV
GHILQHGOLIHVNLOOVDVDJURXSRILQWHUSHUVRQDOVNLOOVFRJQLWLYHVNLOOVVRFLDOVNLOOVDQG
SV\FKRVRFLDOFRPSHWHQFLHVWKDWGHWHUPLQHWKHDELOLW\WRXQGHUVWDQGDQGXVHLQIRUPDWLRQLQ
RUGHUWRPDLQWDLQJRRGKHDOWK %RUQPDQ:+2:+2:+25HJLRQDO
2IILFHIRU(XURSH /LIHVNLOOVDFFRUGLQJWR*URQLQ  LQFOXGHVXFKGDLO\OLYLQJ
VNLOOVWKDWDUHQHHGHGLQSHUVRQDOVHOIFDUHDQGLQLQWHUDFWLRQZLWKRWKHUV7HUPVVXFKDV
VNLOOVNQRZOHGJHDQGFRPSHWHQFHKDYHEHHQXVHGLQGLIIHUHQWZD\VDQGWKHUHLVDQ
RQJRLQJGLVFXVVLRQDVWRKRZWREHVWGHYHORSVNLOOVWRDSURIHVVLRQDOOHYHO VHH
%URFNPDQQ&ODUNHDQG:LQFK&ODUNH:LQFKDQG%URFNPDQQ ,QWKHILHOG
RISK\VLRWKHUDS\WKH:&37  KDVGHILQHGSK\VLRWKHUDS\VNLOOVDVWKHDELOLW\WR
XVHILHOGVSHFLILFNQRZOHGJHDQGVROYHSUREOHPV,QDVLPLODUYHLQLQWKHFRQWH[WRIWKH
(XURSHDQ4XDOLILFDWLRQ)UDPHZRUN  VNLOOVDUHGHVFULEHGDVEHLQJ³FRJQLWLYHDQG
SUDFWLFDO´,QHYHU\GD\XVDJHWKHWHUP³VNLOO´LVRIWHQXVHGWRGHVFULEHVRPHWKLQJRSSRVLWH
WRNQRZOHGJHRUDVVRPHWKLQJWKDWFRPSOHWHVNQRZOHGJHWKDWLVDVWKHDSSOLFDWLRQRI
NQRZOHGJHLQWRSUDFWLFH)URPWKHVFLHQWLILFSRLQWRIYLHZWKLVNLQGRIFRQFHSWLRQRIVNLOOLV
QDUURZ
,QWKHVFLHQWLILFFRQWH[WWKHFRQFHSWRIVNLOOFDQEHVHHQIURPWKUHHSRLQWVRIYLHZ
GHSHQGLQJRQWUDGLWLRQVWKDWLVDVDQRQWRORJLFDODSSURDFKDQHSLVWHPRORJLFDOTXHVWLRQ
RUDFRPSHWHQFHYLHZSRLQW7KHRQWRORJLFDOSHUVSHFWLYHUHSUHVHQWVEHOLHIVDERXWWKH
QDWXUHRIKXPDQEHLQJVDQGKXPDQ¶VUHODWLRQWRWKHZRUOGWKH\H[SHULHQFH /DNRIIDQG
-RKQVRQ/DNRII6FKOLPP WKHHSLVWHPRORJLFDOYLHZSRLQWH[DPLQHVWKH
FRQFHSWRIVNLOOLQUHODWLRQWRWKHFRQFHSWRINQRZOHGJH HJ$QGHUVRQ%HUHLWHU
 DQGWKHFRPSHWHQFHRULHQWDWLRQLVDSUDJPDWLFDSSURDFKWRNQRZOHGJHDQGVNLOODQG


H[DPLQHVVNLOOVDVSDUWRIDV\VWHPRITXDOLILFDWLRQVDFTXLUHGWKURXJKHGXFDWLRQDQG
WUDLQLQJ (4) 
2QHH[DPSOHRIWKHRQWRORJLFDOSHUVSHFWLYHLVWKHDSSURDFKZKHUHVNLOOVDUHQRWWUHDWHGDV
VHSDUDWHHQWLWLHVEDVHGRQWKHGLVWLQFWLRQRIERG\DQGPLQGEXWDUHXQGHUVWRRGDVDQ
LQWHJUDOSDUWRIDFRQVLVWHQWZKROH /DNRIIDQG-RKQVRQ/DNRII6FKOLPP
 7KHSUDFWLFDOFRPSHWHQFHRULHQWDWLRQLVUHSUHVHQWHGLQ7KH(XURSHDQ4XDOLILFDWLRQ
)UDPHZRUN (4) ZKLFKGHILQHVVNLOOVNQRZOHGJHDQGFRPSHWHQFHVRQGLIIHUHQW
HGXFDWLRQOHYHOV,QWKHHSLVWHPRORJLFDOWUDGLWLRQWKHWKHRUHWLFDOIRXQGDWLRQRIVNLOOUHODWHV
WRH[SHUWNQRZOHGJH,QWKHSUHVHQWVWXG\RXULQWHUHVWZDVPDLQO\IRFXVHGRQWKH
HSLVWHPRORJLFDODSSURDFKDQGZHVXEVHTXHQWO\H[DPLQHGWKHFRPSRQHQWVRIH[SHUW
NQRZOHGJHLQJUHDWHUGHWDLODVIROORZV
7KHIRUPVRINQRZOHGJHDUHWUDGLWLRQDOO\GLYLGHGLQWRWZREDVLFFDWHJRULHVGHFODUDWLYH
NQRZOHGJHDQGSURFHGXUDONQRZOHGJH $QGHUVRQ 7KHIRUPHUFDQDOVREH
GHVFULEHGDV³NQRZWKDW´DQGWKHODWWHUDV³NQRZKRZ´,QWKLVWUDGLWLRQDOGLFKRWRP\³VNLOO´
EHORQJHGWRWKHODWWHUFDWHJRU\2IWHQDWKLUGFRPSRQHQWKDVEHHQDGGHGWRGHVFULEH
PHWDFRJQLWLYHNQRZOHGJH HJ%HUHLWHU(UDXW/H0DLVWUHDQG3DUq 
ZKLFKLVUHODWHGWRNQRZOHGJHDERXWRQH¶VRZQNQRZLQJDQGWKLQNLQJRUVWUDWHJLF
NQRZOHGJH HJ(UDXW7\QMlOl ZKLFKUHIHUVWRNQRZOHGJHDERXWWKHFRQWH[W
DQGWDVNDWKDQG)XUWKHUPRUHVRPHVWXGLHVVSHDNDERXWGLVSRVLWLRQDONQRZOHGJH HJ
%LOOHWW UHIHUULQJWR³NQRZIRU´WKDWLVNQRZOHGJHFRPSULVLQJYDOXHVDWWLWXGHV
LQWHUHVWVDQGEHOLHIV
7\QMlOl VHHDOVR7\QMlOlDQG*LMEHOV KDVVXPPDUL]HGVHYHUDODFFRXQWV
DERXWH[SHUWNQRZOHGJH HJ$QGHUVRQ%HUHLWHU(UDXW DQGSUHVHQWHG
DPRGHOLQFOXGLQJIRXUEDVLFFRPSRQHQWVRISURIHVVLRQDOH[SHUWLVH &RQFHSWXDORU
WKHRUHWLFDONQRZOHGJH ([SHULHQWLDORUSUDFWLFDONQRZOHGJH 6HOIUHJXODWLYH
NQRZOHGJHDQG 6RFLRFXOWXUDONQRZOHGJH&RQFHSWXDONQRZOHGJHLQFOXGHVGHFODUDWLYH
NQRZOHGJHWKDWLVIDFWXDORUWKHRUHWLFDOLQQDWXUH7KLVNLQGRINQRZOHGJHLVH[SOLFLWDQGFDQ
WKHUHIRUHEHOHDUQHGIURPERRNVMRXUQDOVOHFWXUHVGLVFXVVLRQVDQGVRRQ7KHVHFRQG
FRPSRQHQWRIH[SHUWLVHH[SHULHQWLDORUSUDFWLFDONQRZOHGJHILQGVLWVH[SUHVVLRQLQVNLOOV
DQGSV\FKRPRWRUNQRZOHGJHDQGLVDFTXLUHGPDLQO\WKURXJKSUDFWLFDOH[SHULHQFH7KLV
SURFHGXUDONQRZOHGJHLVRIWHQWDFLWDQGGLIILFXOWEXWQRWLPSRVVLEOHWRH[SUHVVH[SOLFLWO\


HJ%HUHLWHU(UDXW )RUH[DPSOHZKHQDSHUVRQOHDUQVSV\FKRPRWRUVNLOOV
WKURXJKERGLO\DGDSWDWLRQWKLVWDNHVSODFHPRVWO\LQDVXEFRJQLWLYHZD\ VHH%HUHLWHU
±/DNRIIDQG-RKQVRQ/DNRII 3UDFWLFDORUSURFHGXUDO
NQRZOHGJHFDQDOVREHREWDLQHGLQPRUHH[SOLFLWZD\VIRUH[DPSOHE\UHDGLQJDPDQXDO
7KHWKLUGHOHPHQWRIH[SHUWLVHUHJXODWLYHNQRZOHGJHFRQVLVWVRIVWUDWHJLFDQG
PHWDFRJQLWLYHVNLOOVDQGNQRZOHGJHDQGFDQEHHLWKHULPSOLFLWRUH[SOLFLW,QGLYLGXDOVXVH
PHWDFRJQLWLRQDQGVHOIUHJXODWLYHVNLOOVWRHYDOXDWHWKHLURZQDFWLYLWLHVDQGDFWLRQV
7KHWKUHHEDVLFW\SHVRINQRZOHGJHGHVFULEHGDERYH FRQFHSWXDOH[SHULHQWLDODQGVHOI
UHJXODWLYH UHSUHVHQWSHUVRQDOLQGLYLGXDONQRZOHGJH %HUHLWHU(UDXW7\QMlOl
 ZKLOHWKHIRXUWKFRPSRQHQWRIH[SHUWLVHLVFRPSULVHGRIVRFLRFXOWXUDONQRZOHGJH
7KLVIRUPRINQRZOHGJHLVHPEHGGHGLQWKHSUDFWLFHVDQGHQYLURQPHQWVRIVRFLDO
FRPPXQLWLHVDQGFDQEHH[SHULHQFHGRQO\WKURXJKSDUWLFLSDWLRQLQWKHVHFRPPXQLWLHVDQG
E\XVLQJWKHGHYLFHVDQGWRROVWKDWWKH\SURYLGH %HUHLWHU±(UDXW
7\QMlOl:HQJHU 
7\QMlOlDQG*LMEHOV  HPSKDVL]HWKDWDOWKRXJKWKHVHIRXUEDVLFHOHPHQWVRIH[SHUWLVH
FDQEHGLVFHUQHGDQDO\WLFDOO\WKH\DUHIDUIURPVHSDUDWHHQWLWLHVEHLQJWLJKWO\LQWHJUDWHG
LQWRDZKROH,QWKLVYLHZNQRZOHGJHDQGVNLOOVFDQQRWEHVHSDUDWHGIURPHDFKRWKHULQ
SURIHVVLRQDOFRPSHWHQFHEXWDUHGHHSO\LQWHUUHODWHGDQGLQWHJUDWHG
,QWKHILHOGRISK\VLRWKHUDS\LQWHUHVWLQWKHRQWRORJLFDODSSURDFKKDVEHHQZLGHQLQJLQ
UHFHQW\HDUVDQGPRUHHYLGHQFHKDVEHHQSUHVHQWHGUHJDUGLQJWKHPXOWLGLPHQVLRQDODQG
FRPSOH[QDWXUHRISK\VLRWKHUDS\ /LQGTXLVW(QJDUGWDQG5LFKDUGVRQ6NMHDUYHQ
.ULVWRIIHUVHQDQG*DUG:LNVWU|P*URWHOODQG(ULNVVRQ 7KLVFKDQJHRIIRFXV
FDQEHGHVFULEHGDVDSDUDGLJPVKLIWDVWKHRQWRORJ\RISK\VLRWKHUDS\GHVFULEHGLQHDUOLHU
VWXGLHVZDVPDLQO\EDVHGRQWKHWUDGLWLRQDOELRPHGLFDODSSURDFK HJ/LQGTYLVWHWDO
 ,QFUHDVLQJO\UHVHDUFKHUVDQGSUDFWLWLRQHUVKDYHDOVREHJXQWRSD\DWWHQWLRQWRWKH
FRPSHWHQFHSHUVSHFWLYHLQRWKHUZRUGVKRZSK\VLRWKHUDS\VWXGHQWVDFTXLUHJHQHULFDQG
SURIHVVLRQDOVNLOOVIRUTXDOLILFDWLRQ7KHVHVWXGLHVKDYHIRFXVHGIRUH[DPSOHRQ
LQWHUSURIHVVLRQDOVNLOOV HJ+DOOLQ.LHVVOLQJ:DOGQHUDQG+HQULNVVRQ5RGJHU
0LFNDQ0DULQDFDQG:RRG\DWW FOLQLFDOUHDVRQLQJVNLOOVDQGPDQXDOVNLOOV HJ
+HQGULFN%RQG'XQFDQDQG+DOH3KLOOLSV%DUQDUG0XOOHHDQG+XUOH\ 


:KLOHWKHRQWRORJLFDODQGFRPSHWHQFHDSSURDFKHVKDYHJDLQHGJURXQGLQSK\VLRWKHUDS\
UHVHDUFKOHVVUHVHDUFKKDVEHHQFRQGXFWHGIURPWKHHSLVWHPRORJLFDOSHUVSHFWLYH
(VSHFLDOO\UHVHDUFKIRFXVLQJRQH[SHUWLVHLQWKHILHOGRISK\VLRWKHUDS\LVQDUURZ
%RHNKRXWYDQ*RJYDQGH:LHO*HUDUGV/DVWDQG*HUDHWV3LLUDLQHQDQG
9LLWDQHQ 6RPHVWXGLHVKDYHIRFXVHGRQKRZSK\VLRWKHUDS\VWXGHQWVDFTXLUH
UHJXODWLYHNQRZOHGJHVXFKDVUHIOHFWLYHDQGFULWLFDOWKLQNLQJVNLOOVLQSUDFWLFH HJ%DUWOHWW
DQG&R[&ORXGHUDQG7RPV&ROHDQG:HVVHO'RQDJK\DQG0RUVV
5RFKHDQG&RRWH ZKHUHDVRQO\/H0DLVWUHDQG3DUq  KDYH
DWWHPSWHGWRSUHVHQWDKROLVWLFPRGHORIH[SHUWNQRZOHGJHLQWKHILHOGRISK\VLRWKHUDS\
7KH\LQWHUYLHZHGILQDO\HDUVWXGHQWVDVZHOODVIUHVKO\JUDGXDWHGQHZFRPHUVLQWKHLUILUVW
WZR\HDUVDWZRUNDQGWKHLUH[SHULHQFHGFROOHDJXHVLQIRXUSURIHVVLRQVLQFOXGLQJ
SK\VLRWKHUDS\%DVHGRQWKHLUILQGLQJVWKH\SUHVHQWHGDW\SRORJ\RISURIHVVLRQDOLGHQWLW\
GLYLGHGLQWRWZRPDLQFRPSRQHQWVSURIHVVLRQDONQRZOHGJHDQGSHUVRQDONQRZOHGJH7KH
ILUVWPDLQFDWHJRU\SURIHVVLRQDONQRZOHGJHLVFRPSULVHGRIFRQWHQWNQRZOHGJH
SURFHGXUDONQRZOHGJHDQGNQRZOHGJHDERXWWKHSURIHVVLRQLQFOXGLQJNQRZOHGJHRQWKH
RUJDQL]DWLRQVXFKDVJHRJUDSKLFDOFXOWXUDODQGSROLWLFDOLQIRUPDWLRQ3URFHGXUDO
NQRZOHGJHLQFOXGHVVNLOOVSUDFWLFDONQRZOHGJHDQGWDFLWNQRZOHGJHDQGILQGVLWV
H[SUHVVLRQLQWKHLPSOHPHQWLQJRIGLIIHUHQWSURFHGXUHVLQNQRZOHGJHDERXWFOLHQWVDQGLQ
SV\FKRPRWRUNQRZOHGJHUHODWLQJWRWRXFKDQGWRQHRIYRLFHLQSK\VLRWKHUDS\7KHVHFRQG
PDLQFDWHJRU\SHUVRQDONQRZOHGJHLQYROYHVNQRZOHGJHRIRQHVHOIDVDOHDUQHUDQG
ZRUNHUDVZHOODVPHWDFRJQLWLRQVHHQWRLQFOXGHVHOINQRZOHGJHDQGVHOIDVVHVVPHQWLW
UHVHPEOHVUHJXODWLYHNQRZOHGJHLQ%HUHLWHU¶V  FODVVLILFDWLRQ
:KLOHWKHVWXGLHVMXVWPHQWLRQHGRIIHUVRPHLQVLJKWVLQWRWKHQDWXUHRIH[SHUWNQRZOHGJHLQ
SK\VLRWKHUDS\OHVVLVNQRZQDERXWSK\VLRWKHUDS\VWXGHQWV¶FRQFHSWLRQVUHJDUGLQJVNLOOV
DQGNQRZOHGJH7RWKHEHVWRIRXUNQRZOHGJHUHVHDUFKRQVWXGHQWV¶FRQFHSWLRQVRIVNLOOV
KDVQRWEHHQFRQGXFWHGSUHYLRXVO\)RUH[DPSOHVHDUFKHVRIWKH&LQDKO(ULF3HGUR
3KLORVRSKHU¶V,QGH[3V\FK,QIRDQG3XE0HGGDWDEDVHVFRYHULQJWR 2FWREHU
± VKRZWKDWWKHUHLVDODFNRIOLWHUDWXUHRQSK\VLRWKHUDS\VWXGHQWV¶FRQFHSWLRQVRI
VNLOO7KHUHIRUHZHWDFNOHGWKLVWRSLFLQWKHSUHVHQWVWXG\DQGHVSHFLDOO\IRFXVHGRQWKH
ILUVW\HDUSK\VLRWKHUDS\VWXGHQWV¶FRQFHSWLRQVDWWKHYHU\ILUVWZHHNVRIWKHLUVWXGLHV



$,0
7KHDLPRIWKLVVWXG\ZDVWRH[DPLQHILUVW\HDUSK\VLRWKHUDS\VWXGHQWV FRQFHSWLRQVRI
VNLOODWWKHEHJLQQLQJRIWKHLUVWXGLHV7KHIROORZLQJUHVHDUFKTXHVWLRQZDVDGGUHVVHG
:KDWNLQGRIFRQFHSWLRQVRIVNLOOGREHJLQQLQJSK\VLRWKHUDS\VWXGHQWVKDYH"

0(7+2'6
7KLVVWXG\ZDVFRQGXFWHGXVLQJDSKHQRPHQRJUDSKLFUHVHDUFKDSSURDFK$GDWDGULYHQ
DQDO\WLFDSSURDFKZDVXVHGPHDQLQJDOOILQGLQJVHPHUJHGIURPWKHGDWD VHH0DUWRQDQG
3RQJcNHUOLQG 3KHQRPHQRJUDSK\FDQEHXVHGDVDPHWKRGRORJLFDOWRROWR
LQYHVWLJDWHLQGLYLGXDOV¶FRQFHSWLRQVRIGLIIHUHQWWKLQJV %RZGHQ*UHHQ
0DUWRQ0DUWRQDQG%RRWK 3UHYLRXVSKHQRPHQRJUDSKLFVWXGLHVKDYH
IRFXVHGIRUH[DPSOHRQVWXGHQWV¶DQGSURIHVVLRQDOV¶FRQFHSWLRQVRIOHDUQLQJ %ROODQG
5RVHQTYLVW/DPDQG7VXL/DUVVRQDQG*DUG3DDNNDUL7\QMlOlDQG
.DQQDVDE6N¡LHQ9nJVW¡ODQG5DDKHLPcNHUOLQG 2YHUDOO
SKHQRPHQRJUDSKLFUHVHDUFKKDVSURYHGWREHDV\VWHPDWLFDQGIUXLWIXOUHVHDUFKDSSURDFK
DQGFDQEHVHHQDVDVXLWDEOHPHWKRGRORJ\IRUH[DPLQLQJSK\VLRWKHUDS\VWXGHQWV¶
FRQFHSWLRQVRIVNLOO
$VDUHVHDUFKPHWKRGSKHQRPHQRJUDSK\GLIIHUVIURPSKHQRPHQRORJ\$FFRUGLQJWR
0DUWRQ  DQG0DUWRQDQG3RQJ  WKHGLIIHUHQFHEHWZHHQSKHQRPHQRJUDSK\
DQGSKHQRPHQRORJ\LVUHODWHGWRWKHIDFWWKDWDQ\SKHQRPHQRQFDQEHLQWHUSUHWHGDQG
GHVFULEHGIURPWZRSHUVSHFWLYHV,QSKHQRPHQRORJ\DILUVWRUGHUSHUVSHFWLYHLVWDNHQ
GHVFULELQJWKHHVVHQFHRIWKHSKHQRPHQRQLWVHOI,QSKHQRPHQRJUDSK\RQWKHRWKHUKDQG
WKHIRFXVLVRQLQGLYLGXDOV¶FRQFHSWLRQRIWKHSKHQRPHQRQUDWKHUWKDQRQWKHSKHQRPHQRQ
LWVHOI7KLVLVUHIHUUHGWRDVWKHVHFRQGRUGHUSHUVSHFWLYH,QSKHQRPHQRJUDSKLFVWXGLHV
GDWDRQLQGLYLGXDOV¶FRQFHSWLRQVDUHXVXDOO\FROOHFWHGZLWKLQWHUYLHZVDQGTXHVWLRQQDLUHV
HJ/DUVVRQDQG*DUG3DDNNDUL7\QMlOlDQG.DQQDVDEcNHUOLQG
 


,QSKHQRPHQRJUDSKLFVWXGLHVWKHSDUWLFLSDQWV¶FRQFHSWLRQVDUHSUHVHQWHGLQGHVFULSWLYH
FDWHJRULHVRIWHQUHIHUUHGWRDV³FDWHJRULHVRIGHVFULSWLRQ´WKDWLOOXVWUDWHWKHYDULDWLRQLQ
KRZWKHSDUWLFLSDQWVXQGHUVWDQGWKHSKHQRPHQRQLQTXHVWLRQ 8OMHQV0DUWRQDQG
3RQJcNHUOLQGD 7KHDVVXPSWLRQLVWKDWWKHFDWHJRULHVDUHKLHUDUFKLFDOLQ
QDWXUH,QRWKHUZRUGVFDWHJRULHVRUFRQFHSWLRQVORZHULQWKHKLHUDUFK\FDQEHVHHQDV
OHVVFRPSOH[RUOHVVGHYHORSHGWKDQWKHFRQFHSWLRQVKLJKHULQWKHKLHUDUFK\ 0DUWRQDQG
3RQJcNHUOLQG $QRWKHUDVVXPSWLRQLVWKDWDOWKRXJKWKHFDWHJRULHVDUH
GHULYHGIURPLQGLYLGXDOV¶LQLQWHUYLHZVRUTXHVWLRQQDLUHVWKH\GRQRWGLUHFWO\UHSUHVHQW
GLIIHUHQWW\SHVRILQGLYLGXDOV5DWKHUWKHFDWHJRULHVGHVFULEHWKHSDUWLFLSDQWV¶FRQFHSWLRQV
RQDFROOHFWLYHOHYHOWKDWLVWKH\UHSUHVHQWFROOHFWLYHKXPDQH[SHULHQFH 0DUWRQDQG
%RRWK3DDNNDUL 7KHYDULDWLRQLQWKHSDUWLFLSDQWV¶FRQFHSWLRQVLV
FRQVLGHUHGWREHVREURDGWKDWHYHQLIDQLQGLYLGXDO¶VFRQFHSWLRQZHUHWRKDYHFKDQJHG
IURPRQHWLPHWRDQRWKHUWKHFDWHJRULHV¶JHQHUDOUHSUHVHQWDWLYHSURSRUWLRQZRXOGUHPDLQ
QHDUO\XQDIIHFWHG 8OMHQV0DUWRQDQG%RRWK 

3DUWLFLSDQWV
7KHSDUWLFLSDQWVLQRXUVWXG\ZHUH%DFKHORU¶VGHJUHHSK\VLRWKHUDS\VWXGHQWVDWD)LQQLVK
XQLYHUVLW\RIDSSOLHGVFLHQFHVZKRVWDUWHGWKHLUVWXGLHVLQ IRUPRUHLQIRUPDWLRQ
DERXWWKH(XURSHDQKLJKHUHGXFDWLRQV\VWHPDQGTXDOLILFDWLRQVWUXFWXUHVHH(4) 
7KHXQLYHUVLW\JUDQWHGWKHSHUPLVVLRQIRUWKHLPSOHPHQWDWLRQRIWKHVWXG\7KHILUVWDXWKRU
PHWDOOILUVW\HDUVWXGHQWV 1  DWWKHYHU\EHJLQQLQJRIWKHLUSK\VLRWKHUDS\VWXGLHVWKDW
LVRQWKHLUVHFRQGGD\VKHGHVFULEHGWKHVWXG\DQGLQYLWHGVWXGHQWVWRSDUWLFLSDWHLQWKH
UHVHDUFK$OHWWHUSURYLGLQJGHWDLOVDERXWWKHVWXG\ZDVKDQGHGRXWWRVWXGHQWVDQGRI
WKHPFRQILUPHGWKHLUZLOOLQJQHVVWRSDUWLFLSDWHLQWKHVWXG\E\JLYLQJWKHLUVLJQHGFRQVHQW
3DUWLFLSDWLRQZDVYROXQWDU\DQGSDUWLFLSDQWVZHUHIUHHWRZLWKGUDZIURPWKHVWXG\DWDQ\
WLPH&RQILGHQWLDOLW\ZDVJXDUDQWHHGLQWKHLQIRUPDWLRQDOFRQVHQWGRFXPHQWDWWDFKHGWR
WKH%DFNJURXQG,QIRUPDWLRQTXHVWLRQQDLUH$QRQ\PLW\DQGVWULFWFRQILGHQWLDOLW\KDYHEHHQ
PDLQWDLQHGWKURXJKRXWWKHUHSRUWLQJRIWKHILQGLQJV VHHHJ3DWWRQ6LOYHUPDQ
 


2IWKHSDUWLFLSDQWVZHUHPHQDQGZHUHZRPHQDQGWKH\ZHUHEHWZHHQ±
\HDUVROG(YHU\RQHKDGSDVVHGWKHPDWULFXODWLRQH[DPLQDWLRQLQXSSHUVHFRQGDU\VFKRRO
1RQHRIWKHSDUWLFLSDQWVKDGXQGHUWDNHQDQ\SUHYLRXVVWXGLHVLQWKHILHOGRISK\VLRWKHUDS\
DQGKDYLQJFOLQLFDOH[SHULHQFHEHIRUHWKHVWDUWRIWKH%DFKHORU¶VGHJUHHSURJUDPZDVQRWD
UHTXLUHPHQW6L[KDGDOUHDG\JDLQHGDKLJKHUHGXFDWLRQGHJUHHRUDYRFDWLRQDOGHJUHH
HDUOLHURQDQGWKUHHKDGGURSSHGRXWRIWKHLUHDUOLHUKLJKHUHGXFDWLRQVWXGLHV7KHPDMRULW\
RIWKHSDUWLFLSDQWVKDGJDLQHGVRPHNLQGRIZRUNH[SHULHQFHEHIRUHVWDUWLQJWKHLUXQLYHUVLW\
VWXGLHVPDLQO\LQWKHIRUPRIVXPPHUMREVRUDSURIHVVLRQ²EXWQRQHRIWKHSDUWLFLSDQWV
KDGZRUNHGLQWKHILHOGRISK\VLRWKHUDS\EHIRUH(LJKWRIWKHSDUWLFLSDQWVKRZHYHUKDG
JDLQHGZRUNH[SHULHQFHLQILHOGVUHODWHGWRSK\VLRWKHUDS\VXFKDVKDYLQJZRUNHGDVDQ
DVVLVWDQWQXUVHPDVVDJHWKHUDSLVWRUUHKDELOLWDWLRQDVVLVWDQW

'DWDFROOHFWLRQ
,QPRVWSKHQRPHQRJUDSKLFVWXGLHVWKHGDWDRQVWXGHQWV¶FRQFHSWLRQVDUHFROOHFWHGLQ
LQWHUYLHZV,QRXUVWXG\ZHGHFLGHGWRH[SORUHWKHIHDVLELOLW\RIHVVD\ZULWLQJWRJDWKHU
GDWDVLQFHZULWLQJKDVEHHQSURYHQWREHDIXQFWLRQDOWRROIRUUHIOHFWLRQDQGOHDUQLQJ HJ
/DQJHUDQG$SSOHEHH7\QMlOl0DVRQDQG/RQND DQGEHFDXVHUHIOHFWLYH
ZULWLQJLVXVHGDVDOHDUQLQJPHWKRGLQSK\VLRWKHUDS\HGXFDWLRQ)XUWKHUPRUHLQVRPH
SUHYLRXVSKHQRPHQRJUDSKLFVWXGLHVFRQFHSWLRQVKDYHEHHQVXFFHVVIXOO\LQYHVWLJDWHG
XVLQJERWKLQWHUYLHZVDQGZULWWHQHVVD\V VHHHJ3DDNNDUL7\QMlOlDQG.DQQDVD
EcNHUOLQG cNHUOLQG D HPSKDVL]HVWKDWHVVD\VFDQEHD
IXQFWLRQDOH[SUHVVLYHPHGLXPWKURXJKZKLFKLQGLYLGXDOVFDQUHSRUWDERXWWKHLUFRQFHSWLRQV
VHHDOVR0DUWRQDQG%RRWK 
$GGLWLRQDOO\HVVD\ZULWLQJZDVWKHIDVWHVWZD\WRFROOHFWVWXGHQWV¶FRQFHSWLRQVRIVNLOODW
WKHEHJLQQLQJRIWKHLUVWXGLHV7KHUHVHDUFKGDWDZHUHJDWKHUHGLPPHGLDWHO\ZLWKLQWKHWZR
ILUVWZHHNVRIWKHSDUWLFLSDQWV¶SK\VLRWKHUDS\VWXGLHVEHFDXVHRXUDLPZDVWRH[DPLQH
EHJLQQLQJVWXGHQWV¶FRQFHSWLRQVRIVNLOOEHIRUHWKH\KDGVWXGLHGSK\VLRWKHUDS\7KH
VWXGHQWVZHUHDVNHGWRZULWHDQHVVD\SDJHVRQWKHWKHPH³0\VNLOOV´7KHLGHDZDV
WKDWVWXGHQWV¶ZULWLQJVRQWKHLUVNLOOVZRXOGUHIOHFWWKHLUJHQHUDOVNLOOFRQFHSWLRQV7KH


VWXGHQWVZHUHQRWUHTXLUHGWRDGRSWDQ\VSHFLILFJHQUHEXWWKH\ZHUHHQFRXUDJHGWRZULWH
IUHHO\DQGLQWKHLURZQZRUGV
7KHVWXGHQWVZURWHWKHLUHVVD\LQ)LQQLVKDQGWKHTXRWDWLRQVWKDWZHKDYHVHOHFWHGZHUH
WUDQVODWHGLQWR(QJOLVK7KHILUVWWUDQVODWLRQZDVXQGHUWDNHQE\WKHILUVWDXWKRUDQG
GLVFXVVHGZLWKDOOWKHUHVHDUFKHUVDQGILQDOO\SURRIUHDGE\DSURIHVVLRQDO

$QDO\VLV
,QRXUDQDO\VLVZHIROORZHGWKHSULQFLSOHVSUHVHQWHGLQSKHQRPHQRJUDSKLFOLWHUDWXUH HJ
8OMHQV0DUWRQ0DUWRQDQG3RQJcNHUOLQG 
7KHDQDO\VLVZDVFDUULHGRXWE\WKHWKUHHDXWKRUVLQWZRPDLQSKDVHV7KHILUVWSKDVH
IRFXVHGRQLGHQWLI\LQJDQGGHVFULELQJWKHSDUWLFLSDQWV¶FRQFHSWLRQVRIVNLOOLQWKHJHQHUDO
WHUPVRIWKHLURYHUDOOPHDQLQJV)LUVWWKHHVVD\VZHUHUHDGWKRURXJKO\VHYHUDOWLPHVE\
WKHILUVWDXWKRULQRUGHUWRJHWIDPLOLDUZLWKWKHFRQWHQWVRIWKHHVVD\VDQGWRGLVWLQJXLVK
GLIIHUHQWNLQGVRIFRQFHSWLRQV1H[WWKHFRQFHSWLRQVH[SUHVVHGLQWKHHVVD\VZHUH
JURXSHGLQWRPHDQLQJIXOFOXVWHUVWHQWDWLYHO\DFFRUGLQJWRWKHLUGLIIHUHQFHVDQGVLPLODULWLHV
$IWHUWKDWWKHILUVWDXWKRUIRUPHGWKHILUVWGUDIWRITXDOLWDWLYHO\GLIIHUHQWFDWHJRULHV
7KHUHDIWHUDOOWKUHHDXWKRUVFROODERUDWHGZLWKRQHDQRWKHUWRPRGLI\WKHFDWHJRULHVVHYHUDO
WLPHVEDVHGRQWKHVHOHFWHGTXRWDWLRQVXQWLOWKHFDWHJRULHVZHUHHVWDEOLVKHGDQGQDPHG
,QWKHVHFRQGSKDVHRIWKHDQDO\WLFSURFHVVWKHUHODWLRQVDQGKLHUDUFKLHVEHWZHHQWKH
FDWHJRULHVZHUHGHWHUPLQHGE\LGHQWLI\LQJWKHWKHPHVRIYDULDWLRQWKDWLVWKHWKHPHVWKDW
GLIIHUHQWLDWHWKHFDWHJRULHV7KLVZDVDOVRGRQHLQFROODERUDWLRQEHWZHHQWKHWKUHH
UHVHDUFKHUV,QWKLVSKDVHVRPHODVWPRGLILFDWLRQVWRWKHFDWHJRULHVZHUHPDGH)LQDOO\
WKHGHVFULSWLRQVRIWKHFDWHJRULHVZHUHGHYHORSHGDQGDJUHHGRQE\WKHWKUHHUHVHDUFKHUV
7RVXPXSWKHFDWHJRULHVPDLQO\HPHUJHGLQWKHILUVWSKDVHRIWKHDQDO\VLVZKHUHDVWKH
WKHPHVRIYDULDWLRQHPHUJHGGXULQJWKHVHFRQGSKDVHRIWKHDQDO\WLFSURFHVV+RZHYHUWR
DFHUWDLQH[WHQWWKHVHWZRSKDVHVRIWKHDQDO\VLVRYHUODSSHG
,QWKHSUHVHQWVWXG\ZHDLPHGWRRXWOLQHWKHYDULDWLRQDPRQJSK\VLRWKHUDS\VWXGHQWV¶
FRQFHSWLRQVRIVNLOO,QOLQHZLWKSKHQRPHQRJUDSKLFSULQFLSOHV HJ0DUWRQDQG%RRWK
0DUWRQDQG3RQJcNHUOLQG WKHGHVFULSWLYHFDWHJRULHVGRQRWUHSUHVHQW


LQGLYLGXDOVWXGHQWVEXWUHODWHWRWKHYDULDWLRQLQWKHVWXGHQWV¶FRQFHSWLRQVLGHQWLILHGLQWKH
UHVHDUFKGDWDRYHUDOO,QRWKHUZRUGVWKHFDWHJRULHVGHVFULEHVWXGHQWV¶FRQFHSWLRQVRQWKH
FROOHFWLYHOHYHO 0DUWRQDQG%RRWK± ,QWKHSUHVHQWVWXG\WKLVPHDQVWKDW
WKHVHWRIFDWHJRULHVGHVFULEHVDOOSRVVLEOHVNLOOFRQFHSWLRQVLQWKHRYHUDOOGDWDDQGWKDW
LQGLYLGXDOVPD\KDYHH[SUHVVHGPRUHWKDQRQHFRQFHSWLRQ7KHFDWHJRULHVDUHLQD
VWUXFWXUDODQGORJLFDOUHODWLRQVKLSZLWKHDFKRWKHUDQGIRUPDKLHUDUFKLFDOZKROH 0DUWRQ
DQG%RRWK±0DUWRQDQG3RQJcNHUOLQG 7KLVPHDQVWKDWWKH
FDWHJRULHVDUHQHVWHGDQGLQFOXVLYHVRWKDWWKHFDWHJRULHVKLJKHULQWKHKLHUDUFK\PD\
LQFOXGHFDWHJRULHVWKDWDOVRDSSHDUORZHULQWKHKLHUDUFK\EXWQRWYLFHYHUVD'XHWRWKH
KLHUDUFKLFDOQDWXUHRIWKHFDWHJRULHVVRPHFRQFHSWLRQVRIVNLOOFDQEHUHJDUGHGDVPRUH
FRPSOHWHRUFRPSOH[WKDQRWKHUV VHHcNHUOLQGD 

),1',1*6
,QWKLVVHFWLRQZHILUVWSUHVHQWIRXUTXDOLWDWLYHO\GLIIHUHQWFDWHJRULHVGHVFULELQJEHJLQQLQJ
SK\VLRWKHUDS\VWXGHQWV¶FRQFHSWLRQVRIVNLOO6HFRQGZHGHVFULEHHDFKRIWKHGHVFULSWLYH
FDWHJRULHVDQGWKHWKHPHVRIYDULDWLRQLQGHWDLODQGH[FHUSWVIURPSDUWLFLSDQWV¶HVVD\V
FRQVLGHUHGWREHUHOHYDQWFLWLQJTXRWDWLRQVIURPERWKZRPHQ ) DQGPHQ 0 
3K\VLRWKHUDS\VWXGHQWV¶FRQFHSWLRQVRIVNLOODWWKHEHJLQQLQJRIWKHLUXQLYHUVLW\VWXGLHVFDQ
EHGHVFULEHGZLWKWKHIROORZLQJFDWHJRULHV 7DOHQWV 6NLOOVUHTXLULQJLQGLYLGXDO
SUDFWLFH 6NLOOVUHTXLULQJVRFLDOSUDFWLFHDQG &RPSHWHQFHUHTXLULQJFROODERUDWLRQ
)LJXUH 7KHIRUPHGFDWHJRULHVFDQEHVHHQWREHKLHUDUFKLFDOO\VWUXFWXUHGVRWKDWWKH
FDWHJRULHVDWWKHWRSRI)LJXUHUHSUHVHQWDPRUHFRPSOH[XQGHUVWDQGLQJRIVNLOOWKDQWKH
FDWHJRULHVDWWKHERWWRP,QDGGLWLRQWKHFDWHJRULHV,,WR,9PD\LQFOXGHDVSHFWVIURPWKH
FDWHJRULHVRQWKHLUOHIW 7DEOH RUEHORZWKHP )LJXUH EXWQRWYLFHYHUVD7KHDVSHFWV
GLVWLQJXLVKLQJWKHVNLOOFDWHJRULHVWKHWKHPHVRIYDULDWLRQZHUHQDPHG$FTXLVLWLRQ
(PRWLRQV0RWLYDWLRQ5HIOHFWLRQ(YDOXDWLRQ$JHQF\DQG6RFLDO(QYLURQPHQW 7DEOH 
(DFKRIWKHIRXUVNLOOFDWHJRULHVLVGHVFULEHGLQPRUHGHWDLOEHORZ7KHWKHPHVRIYDULDWLRQ
LVPDUNHGZLWKLWDOLFVZKHQPHQWLRQHGILUVWWLPHLQHDFKFDWHJRU\



,QVHUW)LJXUHDERXWKHUH
),*85(7KH)RXU6NLOO&DWHJRULHV'HVFULELQJ3K\VLRWKHUDS\6WXGHQWV¶&RQFHSWLRQVRI
6NLOO

,QVHUW7DEOHDERXWKHUH
7$%/(3K\VLRWKHUDS\6WXGHQWV¶&RQFHSWLRQVRI6NLOODWWKH%HJLQQLQJRI7KHLU6WXGLHV

&DWHJRU\,7DOHQWV
,QWKHILUVWFDWHJRU\VNLOOVZHUHVHHQDVWDOHQWV7KHDFTXLVLWLRQRIWDOHQWVZDVVHHQDV
JHQHWLF7KXVWDOHQWVZHUHSHUFHLYHGDVLQERUQDWWULEXWHVLQKHULWHGIURPRQH¶VSDUHQWV
5HODWHGWRWDOHQWVSK\VLRWKHUDS\VWXGHQWVH[SUHVVHGWKHLUHPRWLRQVDVJUDWHIXOQHVVIRU
KDYLQJDWDOHQWRUGLVDSSRLQWPHQWIRUODFNLQJLWVLQFH$VWDOHQWVZHUHUHJDUGHGDVJHQHWLF
FKDUDFWHULVWLFVWKHPRWLYDWLRQLQJDLQLQJWKHPZDVQRWGLVFXVVHGQRUWKHDVSHFWRI
UHIOHFWLRQ2QHWKHPHRIYDULDWLRQZDVHYDOXDWLRQWKDWLVKRZVWXGHQWVHYDOXDWHGWKHLU
VNLOOV,QWKLVFDWHJRU\HYDOXDWLRQPDQLIHVWHGLWVHOIVLPSO\LQWDOHQWUHFRJQLWLRQ6WXGHQWV
ZHUHFULWLFDOLQHYDOXDWLQJWKHLURZQWDOHQWVWKH\YDOXHGXQGHUHVWLPDWHGRUZHUHSURXGRI
WKHP7KHWKHPHRIYDULDWLRQFDOOHGDJHQF\UHIHUVWRLQGLYLGXDOV¶H[SHULHQFHGFDSDFLW\WR
DFWLQUHODWLRQWRWKHGHYHORSPHQWRIVNLOOV,QWKLVFDWHJRU\WKHDJHQF\DSSHDUHGDV
SDVVLYHDQGLQGLYLGXDO/HDUQLQJVNLOOVZDVVHHQDVLQKHUHQWUHTXLULQJQRDFWLYHSHUVRQDO
HIIRUW7DOHQWVZHUHUHJDUGHGDVFRQVWDQW7KH\GLGQRWFKDQJHRUGLVDSSHDUHYHQRYHUWKH
FRXUVHRIPDQ\\HDUV7DOHQWVZHUHVHHQWREHLQKHUHQWO\LQGLYLGXDOZKLFKLVZK\WKH
VRFLDOHQYLURQPHQWIRUJDLQLQJWKRVHVNLOOVZDVQRWGLVFXVVHGDQGZDVUHJDUGHGWREHQRQ
VLJQLILFDQW7KHYLHZRIVNLOOVDVWDOHQWVRIWHQHPHUJHGLQVWDWHPHQWVGHVFULELQJVNLOOV
UHODWHGWRPXVLFVSRUWVWHFKQLFDOILHOGVDQGVRFLDOOLIH7KHVHSRLQWVDUHLOOXVWUDWHGE\WKH
IROORZLQJTXRWHV ZLWKVRXUFHVLQSDUHQWKHVHVIROORZLQJHDFKH[FHUSW 
6NLOOVDUHLQVRPHZD\LQKHUHQWJLIWV,FRQVLGHUP\VHOIWREHDVNLOOHGOLVWHQHU ) 



<RXHLWKHUKDYHRUGRQRWKDYHDQHDUIRUPXVLF ) 
,IHHOWKDW,GRQRWKDYHDQ\JUHDWDQGORQJODVWLQJH[SHUWVNLOO ) 
,TXLWSOD\LQJSLDQRDORQJWLPHDJREXWQRWDOOVNLOOVGLVDSSHDUTXLFNO\,WLVQLFHWRQRWLFHWKDWDIWHUDEUHDNRI
PDQ\\HDUV,FDQVWLOOFDWFKWKHQRWHVDQGUK\WKP ) 
,I,WU\WRDQDO\]HP\VNLOOVZKDWILUVWFRPHVWRP\PLQGLVDGLYLVLRQEHWZHHQVSRUWVDQGPXVLF,KDYHWULHG
ERWKDQGSXWDORWRIP\WLPHLQWRERWKEXWIRUVRPHUHDVRQP\LQWHUHVWLQPXVLFGLHGDQGWRWKLVGD\,GRQRW
IHHOWKDW,KDYHPXVLFDOVNLOOV,GRKDYHDVHQVHRIUK\WKPEXW,FDQQRWFUHDWHPXVLFP\VHOIVRWRVSHDNDW
OHDVWQRWE\SOD\LQJRUVLQJLQJ ) 

&DWHJRU\,,6NLOOVUHTXLULQJLQGLYLGXDOSUDFWLFH

,QWKHVHFRQGFDWHJRU\VNLOOVZHUHVHHQDVDWWULEXWHVUHTXLULQJGHOLEHUDWHSUDFWLFH)RUWKH
DFTXLVLWLRQRIWKHVHVNLOOVLQVWXGHQWV¶YLHZSUDFWLFHZDVHVVHQWLDOXQOLNHLQWKHSUHYLRXV
FDWHJRU\ZKHUHWKHVNLOOVZHUHUHJDUGHGDVLQKHULWHG7KHH[SHULHQFHVDVVRFLDWHGZLWK
WKLVYLHZZHUHUHODWHGWRGLIIHUHQWKREELHVMREVDQGGXWLHVLQDOODUHDVRIOLIH
,QGHYHORSLQJGDQFLQJVNLOOV>«@IRUH[DPSOHLWLVQRWSRVVLEOHWREHDEOHWRQDWXUDOO\NQRZDOORIWKHVPDOO
GHWDLOVLQYROYHGLQWKHGLIIHUHQWGDQFLQJWHFKQLTXHV5DWKHU\RXPXVWUHSHDWWKLQJVPDQ\WLPHVVRWKDW\RX
OHDUQWKHGDQFLQJWHFKQLTXHV'DQFLQJLVDNLQGRIVSRUWZKHUH\RXOHDUQDVNLOO\RXOHDUQWRPDVWHUWKH
PHWLFXORXVPRYHPHQWVRQO\E\WUDLQLQJKDUG±WKHUHLVQRIDVWWUDFN ) 

$VUHJDUGVHPRWLRQVWKHUHVSRQGHQWVLQGLFDWHGWKDWWKH\DUHH[FLWHGDERXWDQGHQMR\
OHDUQLQJQHZVNLOOV3DVVLRQSOHDVXUHDQGSULGHZHUHWKHIHHOLQJVWKDWWKH\H[SUHVVHG
ZKHQGHVFULELQJWKHLUHPRWLRQV6RPHWLPHVVWXGHQWVIRXQGLWDVWUDLQWRSUDFWLFHDQG
VXIIHUHGIURPVWUHVVEXWWKHVWUDLQVZHUHHQFRXUDJLQJSRVLWLYHVWUHVVRUVDQGWKH
HPRWLRQDOFKDUJHLQFUHDVHGVRWKDWWKH\ZDQWHGWRWUDLQPRUHZLWKRXWVWRSSLQJ
,EHOLHYHWKDWKXPDQEHLQJVIHHOEHWWHUDERXWWKHPVHOYHVDQGWKHLUH[SHULHQFHVWKHPRUHVNLOOIXOWKH\EHFRPH
DWGRLQJWKLQJVWKDWWKH\HQMR\DVSOHDVXUHDQGDIHHOLQJRIVDWLVIDFWLRQRIWHQJRWRJHWKHUZLWKVXFFHVV
:KHQ\RXVXFFHHG\RXNQRZWKDW\RXFDQPDQDJHWKHVXEMHFWRUWKDW\RXDUHVNLOOHGLQLW ) 


$VIRUPRWLYDWLRQWKHUHVSRQVHVJURXSHGLQFDWHJRU\,,UHIOHFWVWXGHQWVZKRKDGWKHLURZQ
SHUVRQDOJRDOVDQGZHUHPRWLYDWHGWRDFKLHYHWKHLUWDUJHWVXQOLNHLQWKHSUHYLRXV
FDWHJRU\ZKHUHPRWLYDWLRQZDVUHJDUGHGWREHQRQVLJQLILFDQW
2XWRIP\RZQLQWHUHVW,KDYHEXLOWP\RZQSDWKWRZDUGVNLOOIXOQHVVLQGLIIHUHQWWKLQJVVXFKDVLQVSRUWVDQG
H[HUFLVHV,PHDQIRUH[DPSOHP\.DUDWHKREE\ ) 

$VUHJDUGVUHIOHFWLRQWKHSDUWLFLSDQWVWKHLURZQVNLOOVDQGZHUHDEOHWRUHIOHFWRQWKHLU
HDUOLHUVNLOOVDQGOHDUQLQJH[SHULHQFHVLQFKLOGKRRGRULQSULPDU\VFKRROIRUH[DPSOH
6RPHWLPHVVWXGHQWVH[SUHVVHGGLVUHVSHFWLQJWKHLUVNLOOVQHJOHFWLQJRUDEXVLQJWKHLU
DELOLWLHV8QOLNHLQWKHSUHYLRXVFDWHJRU\ZKHUHHYDOXDWLRQPHDQWWDOHQWUHFRJQLWLRQLQWKLV
FDWHJRU\HYDOXDWLRQDSSHDUHGDVDNLQGRIVHOIHYDOXDWLRQWKDWVHHPHGYHUVDWLOHDQGHYHQ
FULWLFDO
,DPDORJLFDOWKLQNHU0\VSDWLDODELOLW\LVJRRGDQGLWLVHDV\IRUPHWRDVVHVVWKHZKROHDVDXQLW>«@0XVLF
SDUWO\JRHVKDQGLQKDQGZLWKPDWKHPDWLFV,PHDQWKHVHQVHRIUK\WKP,WKLQNWKDWVSRUWDOVRFRQWULEXWHVWR
RQH¶VVHQVHRIUK\WKPWKDW¶VZK\UK\WKPLVWKHHDVLHVWRIWKHPXVLFDOVNLOOV ) 

:KLOHLQWKHSUHYLRXVFDWHJRU\SXWWLQJDFWLYHSHUVRQDOHIIRUWLQWRVNLOOOHDUQLQJZDVVHHQWR
EHXQQHFHVVDU\LQWKLVFDWHJRU\DFWLYHDJHQF\ZDVHPSKDVL]HG7KHSHUVRQ¶VDJHQF\
UHPDLQHGRQWKHLQGLYLGXDOOHYHOZLWKRXWWKHHOHPHQWRIWKHVRFLDOHQYLURQPHQWEHLQJ
DFFRXQWHGIRULQWKHVNLOOGHYHORSPHQWVLPLODUWRWKHILUVWFDWHJRU\
,JUHZWRVHHKRZRWKHUSHRSOHH[SHULHQFHPXVLFDQGZKHQ,ZDVJHWWLQJWKHKDQJRIKRZGLIIHUHQWO\WKH\
XQGHUVWDQGUK\WKPP\DWWLWXGHFKDQJHGFRPSOHWHO\ ) 

&DWHJRU\,,,6NLOOVUHTXLULQJVRFLDOSUDFWLFH

,QWKHWKLUGFDWHJRU\WKHUROHRIVRFLDOHQYLURQPHQWDSSHDUHGDVDQHZDVSHFWLQVWXGHQWV¶
FRQFHSWLRQVRIVNLOOV7KHVNLOOVLQWKLVFDWHJRU\ZHUHVHHQDVUHTXLULQJVRFLDOSUDFWLFHLQ
FRQWUDVWWRFDWHJRULHV,DQG,,ZKHUHVNLOOVZHUHUHJDUGHGDVSXUHO\LQGLYLGXDO
FKDUDFWHULVWLF6WXGHQWVGHVFULEHGKRZWKH\SUDFWLFHGVNLOOVWKURXJKVRFLDOLQWHUDFWLRQDQG
WKH\LOOXVWUDWHGH[SHULHQFHVRIGHYHORSPHQWDOIHHGEDFNKDYLQJFRQWULEXWHGWRWKH
DFTXLVLWLRQDQGGHYHORSPHQWRIVRPHRIWKHLUVNLOOV7KH\IHOWWKDWLWKHOSHGWKHPWR
UHFRJQL]HWKHLUVNLOOVZKHQWKH\UHFHLYHGUHOHYDQWIHHGEDFNIURPRWKHUVDQGEHQHILWWHG


IURPLWLQGHYHORSLQJWKHLUVNLOOVIXUWKHU$VUHJDUGVHPRWLRQVWKHUHVSRQGLQJVWXGHQWV
ZHUHLQDJRRGPRRGDIWHUEHLQJVXFFHVVIXOLQDVRFLDODFWLYLW\DQGHYHQVRLIWKHLU
H[SHULHQFHVZHUHVWUDLQIXODQGVWUHQXRXVDQGWKHLUIHHOLQJVZHUHQRWUHDOO\SRVLWLYH
6RPHWLPHVWKH\H[SUHVVHGIHHOLQJHPRWLRQVRIDQJHURUGLVDSSRLQWPHQWZKHQKDYLQJ
UHFHLYHGQHJDWLYHIHHGEDFNGXULQJSUDFWLFHZLWKRWKHUV
0\GLIIHUHQWNLQGVRIKREELHVKDYHDIIHFWHGP\VNLOOVDORW:KHQ,ZDVLQYROYHGLQWHDPVSRUWV,OHDUQHGDORW
DERXWJURXSZRUNDQGEHLQJDWHDPPHPEHU ) 
<RXGRQ¶WDOZD\VKDYHWREHDUURJDQWDQGKDUVKEXW\RXFDQJLYHIHHGEDFNLQDFRQVWUXFWLYHDQGIULHQGO\
ZD\ OLNHIHHGEDFNWRSOD\HUVDVDFDSWDLQRIDVSRUWVWHDP $WRQHSRLQW,OHDUQHGWKLVWKHKDUGZD\
EHFDXVH,KDGQ¶WJLYHQRWKHUVDWXUQWRVSHDN 0 

,QWKLVFDWHJRU\WKHPRWLYDWLRQIRUSUDFWLFLQJVNLOOVZDVWKHFRPPRQJRDORUWDUJHWWKDWZDV
VHHQWREHLPSRUWDQWIRULPSURYLQJRQH¶VVNLOOV8QOLNHLQFDWHJRU\,ZKHUHWKHPRWLYDWLRQ
ZDVQRWGLVFXVVHGRULQFDWHJRU\,,ZKHUHSHUVRQDOWDUJHWVZHUHPHDQLQJIXOLQWKLVWKLUG
FDWHJRU\WKHVWXGHQWVZHUHPRUHGHSHQGHQWRQDJURXSDQGFRPPRQJRDO
0\VSRUWVWHDPKDVDFRPPRQWDUJHWVXFFHVV7KHWHDPKDVWRSXVKKDUGWRDFKLHYHLWVJRDO 0 

5HJDUGLQJUHIOHFWLRQLQVWXGHQWV¶YLHZHQJDJLQJLQFULWLFDOUHIOHFWLRQWRJHWKHUZLWKRWKHUV
ZDVVHHQWREHHVVHQWLDOXQOLNHLQFDWHJRU\,,ZKHUHUHIOHFWLRQZDVXSWRWKHLQGLYLGXDO,W
ZDVVHHQWREHLPSRUWDQWWKDWRWKHUSHRSOHHQFRXUDJHLQGLYLGXDOWRUHIOHFWRQKLPRU
KHUVHOIDVZHOODVRQWKHJURXSDQGWKHFRPPRQVNLOOV7KXVFRUHIOHFWLRQZDVVHHQWREH
PRUHUHOHYDQWWKDQVHOIUHIOHFWLRQLQWKLVFDWHJRU\)RUWKHHYDOXDWLRQRIVNLOOVLQVWXGHQWV¶
YLHZVRFLDOFRPPXQLFDWLRQZDVHVVHQWLDOXQOLNHLQWKHSUHYLRXVFDWHJRULHVZKHUHRQO\
WDOHQWVRUVNLOOVZHUHUHFRJQL]HGDQGVHOIHYDOXDWLRQZDVXVHG3HHUHYDOXDWLRQZDVVHHQ
QRWRQO\DVDSHUVRQDOUHVRXUFHEXWDOVRDVDKHOSLQJDQGFDULQJUHVRXUFHIRURWKHUV
6WXGHQWVIHOWWKDWLWFDQEHHDVLHUWRHYDOXDWHRWKHUV¶WKDQRQH¶VRZQVNLOOV3HHUHYDOXDWLRQ
GHYHORSHGVWXGHQWV¶VHOIHYDOXDWLRQVNLOOVDQGJUHZLQVRFLDOSUDFWLFH
,WLVRIWHQWKHFDVHWKDWSHRSOHOHDUQWRDSSUHFLDWHWKHLURZQVNLOOVEXWEHOLHYHLQWKHPRQO\DIWHUVRPHRQH
HOVHVKRZVDSSUHFLDWLRQIRUWKHPDQGWKHLUVSHFLILFVNLOO,WKLQNLWLVPXFKHDVLHUWRVHHWKLQJVLQRWKHUSHRSOH
ZKDWWKH\DUHVNLOOIXODWWKDQWRILQGDQGLGHQWLI\RQH¶VRZQVNLOOV ) 


$VUHJDUGVDJHQF\LQWKLVFDWHJRU\VLPLODUO\WRWKHSUHYLRXVRQHWKHVWXGHQWV
HPSKDVL]HGWKHLUDFWLYHLQSXWLQGHYHORSLQJWKHLUVNLOOV,QWKLVFDWHJRU\KRZHYHUVWXGHQWV¶
DJHQF\GLGQRWUHPDLQLQGLYLGXDO,QVWHDGWKHVWXGHQWVZHUHLQWHUHVWHGLQZRUNLQJWRJHWKHU
LQJURXSVWKXVVWUHVVLQJWHDPDJHQF\7KHVWXGHQWVIHOWWKDWWKHWHDPRUJURXSKHOSVWKHP
WRJDLQQHZPHDQLQJDQGUHOHYDQFHIRUSUDFWLFLQJRUDFTXLULQJQHZVNLOOV
>5HJDUGLQJ@ XV QHZ HPSOR\HHV >@ RI FRXUVH DW ILUVW \RX QHHG KHOS DQG VXSSRUW IURP RWKHUV ZKR DOUHDG\
PDVWHUWKHVNLOOEXWE\GRLQJDQGSUDFWLFLQJ\RXVWDUWWROHDUQ$IWHUWKLVH[SHULHQFHLWZDVHDVLHUWRGHYHORS
P\VNLOOVIXUWKHUDQGWREHPRUHHIILFLHQWDWWKHP ) 

$VWKHGHVFULSWLRQVDERYHVKRZWKHVRFLDOHQYLURQPHQWHPHUJHGDVDFUXFLDODVSHFWLQ
WKLVFDWHJRU\,QWHUDFWLRQZLWKSHHUVDQGIULHQGVZHUHVHHQDVPHDQLQJIXODQGDVDQ
LPSRUWDQWPLUURUIRURQHVHOI7KHVRFLDOHQYLURQPHQWZDVDOVRVHHQDVDVRXUFHIRU
FRPSHWLWLRQDPRQJVWXGHQWV&RPSHWLWLRQZLWKRWKHUVVXFKDVLQWKHFDVHRIWHDPSOD\HUV
LQDVSRUWZDVDZD\IRUVWXGHQWVWRSUDFWLFHWKHLUVNLOOVDQGLQGRLQJVRWKH\ZHUHDFWLYH
DQGIRXJKWWRJHWJRRGUHVXOWVDQGWRDFKLHYHWKHLUFRPPRQJRDO7KXVWKHVRFLDO
HQYLURQPHQWDSSHDUHGHLWKHUDVDPLUURUIRUUHIOHFWLRQRUDVDUHVRXUFHLQWKHIRUPRI
FRPSHWLWLRQ
2XUVXSHUYLVRUJDYHRXUJ\PQDVWLFVJURXSDFRPPRQFKDOOHQJHVD\LQJ³<RXKDYHWRWUDLQDQGVWUHWFK
HYHU\HYHQLQJDWKRPHJLUOV,WZRXOGEHJUHDWLIDOORI\RXFRXOGGRDVSOLWE\&KULVWPDVWLPH´$IWHUWKUHH
PRQWKVWKHSHUVLVWHQWDQGKDUGWUDLQLQJILQDOO\SDLGRII$IWHUVWUHWFKLQJDWWKHHQGRIRXUODVWWUDLQLQJOHVVRQ
,GLGDSHUIHFWVSOLW±LWFDPHDVDVXUSULVHWRDOO ) 

&DWHJRU\,9&RPSHWHQFHUHTXLULQJFROODERUDWLRQ
7KHIRXUWKFDWHJRU\DGGUHVVHVWKHFRQFHSWLRQRIVNLOOHPSKDVL]LQJFROODERUDWLRQZLWK
RWKHUVLQFHUWDLQFRQWH[WV7KHDFTXLVLWLRQRIWKLVNLQGRIFRPSHWHQFHZDVQRWVHHQDVD
RQHRIIHYHQWEXWUDWKHUDVUHTXLULQJFRQWLQXRXVPDLQWDLQLQJDQGPRQLWRULQJZLWKLQD
FRPPXQLW\
7KHGHYHORSPHQWRIFRPSHWHQFHZDVVHHQWRRFFXUSURJUHVVLYHO\$VUHJDUGVHPRWLRQV
VWXGHQWV¶DSSUHFLDWLRQDQGUHVSHFWHPHUJHGIURPWKHGDWD6WXGHQWVDSSUHFLDWHGWKHLURZQ
VXFFHVVDORQJVLGHWKDWRIRWKHUVDQGEHLQJUHVSHFWHGDVDWHDPPHPEHU7KH\H[SUHVVHG


DZLVKWRLQWHJUDWHLQDFRPPXQLW\RUUHVSHFWHGWKHPVHOYHVDVSDUWRIDFRPPXQLW\RU
JURXS7KH\IHOWIUXVWUDWHGVKRFNHGRUDIWHUEHLQJXQVXFFHVVIXOZLWKDWHDPIRUH[DPSOH
LIWKHLUWHDPGLGQRWZLQDJDPH
,QWKLVFDWHJRU\WKHPRWLYDWLRQDOEDVLVZDVKDYLQJDWDUJHWRULHQWDWLRQZLWKFROOHFWLYH
JRDOV7KHVWXGHQWVWKRXJKWWKDWFROOHFWLYHDLPVFDQRQO\EHDFKLHYHGWKURXJKFORVH
WHDPZRUNEHLWLQFROODERUDWLRQZLWKIDPLO\PHPEHUVIHOORZZRUNHUVFROOHDJXHVRUVSRUWV
WHDPPHPEHUV%XLOGLQJFRPSHWHQFHWKURXJKFROODERUDWLRQZLWKRWKHUVUHTXLUHGDFWLYH
HIIRUWDQGUHVSRQVLELOLW\$VUHJDUGVUHIOHFWLRQWKHFRUHIOHFWLRQGHVFULEHGLQWKHSUHYLRXV
FDWHJRU\WUDQVODWHGLQWRVRFLDOUHIOHFWLRQKHUHLQYROYLQJQRWRQO\LQGLYLGXDOUHIOHFWLRQLQ
SDLUVEXWDOVRDODUJHUJURXSRISHRSOHUHIOHFWLQJWRJHWKHU6RFLDOUHIOHFWLRQZDVVHHQWR
SOD\DUROHLQWDNLQJFDUHRIHYHU\GD\FKRUHVDQGLQDFWLQJDVZHOODVFRSLQJLQFRQIOLFW
VLWXDWLRQV6WXGHQWVSUHVHQWHGVRFLDOUHIOHFWLRQDVWKHDELOLW\WRILQGVROXWLRQVWRSUREOHPV
WRJHWKHUZLWKRWKHUSHRSOHLQYDULRXVVLWXDWLRQVRUFLUFXPVWDQFHVVLPLODUWRWKHVRFLDO
LQWHUDFWLRQWKDWWRRNSODFHEHWZHHQVLEOLQJVDQGSDUHQWVRULQZRUNLQJFRPPXQLWLHV
)RUPHRQHRIWKHPRVWLPSRUWDQWVRFLDOVNLOOVLVWREHDEOHWRWDNHDFFRXQWRISHRSOHDQGWKHLUIHHOLQJV<RX
PXVWXQGHUVWDQGWKDWQRWHYHU\ERG\H[SHULHQFHVDOOPDWWHUVWKHVDPHZD\DV\RXGRDQGRXUGLIIHUHQWNLQGV
RIEDFNJURXQGVKDSHXVWRDFWLQYHU\GLIIHUHQWZD\VLQVRPHFHUWDLQFLUFXPVWDQFHV,KDYHWZR\RXQJHU
VLVWHUVDQGVR,DPWKHROGHVWVLEOLQJZKLFK,EHOLHYHKDVVKDSHGP\VRFLDOVNLOOVWREHVRPHZKDWGLIIHUHQW
FRPSDUHGWRWKRVHRIP\VLVWHUV>«@%HFDXVHRIEHLQJDUROHPRGHODVWKHROGHVWFKLOG,FRQVLGHUP\VHOIWR
EHDPRUHKLJKO\VNLOOHGOHDGHUWKDQP\VLEOLQJVDUHEXWWKH\KDYHWKHLURZQVRFLDOVWUHQJWKVWKDW,HQY\
VXFKDVP\PLGGOHVLVWHUV¶DELOLW\WREHDJUHDWPHGLDWRU ) 

7KHH[SHULHQFHVUHSRUWHGE\VWXGHQWVH[SUHVVWKHLUHIIRUWVWRGHYHORSWKHLUFRPSHWHQFHV
WRJHWKHUZLWKRWKHUVVXFKDVZLWKWHDPPHPEHUVSUHSDULQJIRUDVSRUWVFRPSHWLWLRQ,Q
DGGLWLRQWRFDWHJRU\,,,ZKHUHHYDOXDWLRQZDVELODWHUDODQGUHODWHGWRRQHRWKHULQWKLV
FDWHJRU\WKHHYDOXDWLRQRIVNLOOVZDVVHHQWRGHYHORSWRJHWKHUZLWKRWKHUVVXFKDVZKHQ
VWXGHQWVZHUHSDUWLFLSDWLQJLQGLIIHUHQWNLQGVRIVRFLHWLHVDQGJURXSV
,QP\RSLQLRQWHDPVSRUWVGHYHORSDOOVNLOOVLQDQRSWLPDOZD\DQLQGLYLGXDOKDVWRKDYHJRRGSHUVRQDOVNLOOV
WREHFRQVLGHUHGµJRRGQHZV¶IRUKLVRUKHUWHDP$WWKHVDPHWLPHLQWHDPVSRUWVVRFLDOVNLOOVDOVRKDYHDQ
LPSRUWDQWPHDQLQJ<RXGRQ¶WUHODWHZHOOWRRWKHUSHRSOHLI\RXQRWJHWDORQJZLWKWKHP,KDYHSUHWW\JRRG
VRFLDOVNLOOV,WKLQN,VXSSRVHVREHFDXVH,KDYHJRWWHQLQWRRUKDYHIRXQGP\VHOILQPDQ\GLIIHUHQWDQG
VRPHWLPHVWULFN\FLUFXPVWDQFHV)RUH[DPSOHZKHQVRPHRQHLQDVSRUWVWHDPIDLOVVRPHRQHPXVWWHOOKLP
RUKHUDERXWLW 0 



$VFRQFHUQVWRDJHQF\LQWKLVFDWHJRU\LWH[SDQGHGIURPWHDPDJHQF\WRFRPPXQDO
DJHQF\ZLWKLQGLYLGXDOO\H[SHULHQFHGUHVSRQVLELOLW\7KHSDUWLFLSDQWVUHSRUWHGWKDWWKH\
FRQWLQXHGWRPDLQWDLQWKHLUVNLOOVFROOHFWLYHO\LQGLIIHUHQWFRQWH[WVDQGWKH\ZRXOGSUDFWLFH
LQGLYLGXDOO\IRUWKHVDNHRIWKHLUWHDP,QWKLVFRQWH[WFRPSHWHQFHUHTXLUHGDFWLYHDQG
UHVSRQVLEOHFROODERUDWLRQDQGVWXGHQWVZDQWHGWRJRE\WKHLUWHDP7KHVWXGHQWVZHUH
ZLOOLQJWRPDNHDGMXVWPHQWVWRDFKLHYHWKHFROOHFWLYHJRDOWKH\IHOWWKDWWKH\ZHUH
SUHSDUHGWRPDNHFKDQJHVLQWKHLUOLIHLQRUGHUWREHDSDUWRIDQGSUDFWLFHZLWKWKHLUWHDP
LQFROODERUDWLRQ
,Q,WDO\,KDYHZRUNHGZLWKGRJVDQGWKHUH,¶YHOHDUQHGGLIIHUHQWVNLOOV,JRWWRNQRZDGLIIHUHQWFXOWXUHDQGWR
FRPPXQLFDWHZLWKSHRSOHZKRGRQRWVSHDNWKHVDPHODQJXDJHDVPH ) 

,QWKLVFDWHJRU\WKHVRFLDOHQYLURQPHQWJDYHPHDQLQJWRDQGSURYLGHGDWDUJHWIRUWKH
FROODERUDWLRQDQGLWZDVWKHPRVWVLJQLILFDQWDVSHFW)XUWKHUH[DPSOHVRIVRFLDO
HQYLURQPHQWVPHQWLRQHGLQFOXGHGRSHUDWLQJLQLQWHUQDWLRQDODUHQDVRUDEURDGDQG
LQWHUDFWLRQLQVWXGHQWIHOORZVKLSV
)XOILOOLQJP\PLOLWDU\VHUYLFHZDVWKHJUHDWHVWFKDOOHQJHIRUP\VRFLDOVNLOOVVRIDU6XGGHQO\,ZDVLQDVPDOO
URRPZLWKRYHUWHQVWUDQJHSHRSOHZKRP,ZRXOGKDYHWRJHWDORQJZLWKIRUWKHQH[WVL[PRQWKV$OVRWKH
FRPSOHWHORVVRISULYDF\ZDVTXLWHDVKRFNDWILUVW'HVSLWHP\LQLWLDOSX]]OHPHQW,KDYHJRRGPHPRULHVIURP
WKHDUP\DQGPDGHVRPHIULHQGVWKHUHDVZHOO 0 

6XPPDU\RIILQGLQJV
2XUVWXG\UHYHDOHGWKDWEHJLQQLQJSK\VLRWKHUDS\VWXGHQWVKDYHZLGHUDQJLQJFRQFHSWLRQV
UHJDUGLQJVNLOO)RXUGHVFULSWLYHFDWHJRULHVFRXOGEHGHILQHGDVGLVWLQJXLVKLQJWKHVNLOO
FRQFHSWLRQVDPRQJWKHSDUWLFLSDWLQJVWXGHQWV,7DOHQWV,,6NLOOVUHTXLULQJLQGLYLGXDO
SUDFWLFH,,,6NLOOVUHTXLULQJVRFLDOSUDFWLFH,9&RPSHWHQFHUHTXLULQJFROODERUDWLRQ6HYHQ
WKHPHVRIYDULDWLRQZHUHUHFRJQL]HG$FTXLVLWLRQ(PRWLRQV0RWLYDWLRQ5HIOHFWLRQ
(YDOXDWLRQ$JHQF\DQG6RFLDO(QYLURQPHQW,QWKHKLHUDUFKLFDOVWUXFWXUH¶VILUVWFDWHJRU\
WKHLGHQWLILFDWLRQRIVNLOOVDVWDOHQWVFDQEHVHHQDVWKHOHDVWFRPSOLFDWHGFRQFHSWLRQRI
VNLOOZKHUHDVWKHIRXUWKFDWHJRU\WKHFRQFHSWLRQUHJDUGLQJVNLOOVUHTXLULQJFROODERUDWLYH
DFWLYLWLHVLVWKHPRVWFRPSOH[DQGH[WHQVLYHZD\RIXQGHUVWDQGLQJVNLOO



',6&866,21
6NLOOVDVSDUWRIKLJKHUHGXFDWLRQOHDUQLQJRXWFRPHVKDYHEHHQJLYHQLQFUHDVLQJ
ZRUOGZLGHDWWHQWLRQ)RUH[DPSOHWKH2(&'KDVMXVWFRPSOHWHGDIHDVLELOLW\VWXG\²
$+(/2 $VVHVVPHQWRI+LJKHU(GXFDWLRQ/HDUQLQJ2XWFRPHV ²LQZKLFKERWKILHOG
VSHFLILFDQGJHQHULFVNLOOVZHUHLQIRFXV(YDOXDWLRQVRIVNLOOVNQRZOHGJHDQG
FRPSHWHQFHVDUHDOVREHLQJFRQGXFWHGE\WKH(XURSHDQ8QLRQZLWKLQDTXDOLILFDWLRQV
IUDPHZRUN HJ(4) DQGE\WKH(XURSHDQ1HWZRUNRI3K\VLRWKHUDS\LQ+LJKHU
(GXFDWLRQZLWKLQWKHFRQWH[WRITXDOLW\DVVXUDQFH HJ(13+( +RZHYHUOHVV
DWWHQWLRQKDVEHHQSDLGWRKRZSDUWLFLSDQWVLQHGXFDWLRQQDPHO\VWXGHQWVXQGHUVWDQGWKH
QDWXUHRIVNLOO,QWKHSUHVHQWVWXG\ZHLQYHVWLJDWHGEHJLQQLQJSK\VLRWKHUDS\VWXGHQWV¶
FRQFHSWLRQVRIVNLOOLQRUGHUWRSURGXFHNQRZOHGJHWKDWFDQEHXWLOL]HGLQSK\VLRWKHUDS\
HGXFDWLRQ
2XUVWXG\UHYHDOHGWKDWEHJLQQLQJSK\VLRWKHUDS\VWXGHQWVKDYHZLGHUDQJLQJFRQFHSWLRQV
UHJDUGLQJVNLOO,QJHQHUDOWKHVSHFLILFYDOXHRIWKHILQGLQJVRIWKHSUHVHQWVWXG\OLHVLQWKH
LQFUHDVHGXQGHUVWDQGLQJRIVWXGHQWV¶VNLOOFRQFHSWLRQV\LHOGHGDQGWKHSRVVLEOH
SHGDJRJLFDOLPSOLFDWLRQV)URPDSHGDJRJLFDOSRLQWRIYLHZWZRFULWLFDODVSHFWVFDQEH
LGHQWLILHG )LJXUH 7KHILUVWRQHLVWKHUROHRIWUDLQLQJDQGWKHVHFRQGRQHLVWKHUROHRI
WKHVRFLDOHQYLURQPHQW7KHILUVWDVSHFWWKHUROHRIWUDLQLQJHPHUJHVLQFDWHJRU\,,ZKHUH
WKHZD\VRIXQGHUVWDQGLQJVNLOOWUDQVIRUPVIURPLQQDWHWDOHQWVWRVNLOOVUHTXLULQJLQGLYLGXDO
SUDFWLFH7KHFRQFHSWLRQVJURXSHGLQFDWHJRU\,,UHSUHVHQWVWXGHQWVZKRZHUHPRWLYDWHG
WRDFKLHYHWDUJHWVDFWLYHLQGLYLGXDOSUDFWLFHRUWUDLQLQJZDVVHHQDVDSUHUHTXLVLWHWR
GHYHORSLQJRQH¶VVNLOOV
$QRWKHUFULWLFDODVSHFWWKHUROHRIWKHVRFLDOHQYLURQPHQWLVWKHGLVWLQJXLVKLQJIDFWRU
EHWZHHQFDWHJRULHV,,DQG,,,ZKHUHWKHHPSKDVLVRQWKHZD\VRIDFTXLULQJVNLOOVKLIWVIURP
LQGLYLGXDOSUDFWLFHWRSUDFWLFLQJLQJURXSV7KHFRQFHSWLRQVLQFDWHJRU\,,,UHSUHVHQW
VWXGHQWVZKRZHUHLQWHUHVWHGLQZRUNLQJDFWLYHO\WRJHWKHURUUHTXLUHGIHHGEDFNIURP
RWKHUVDQGZKRZHUHPRWLYDWHGWRKDYHDFRPPRQJRDOLQRUGHUWRGHYHORSDQGLPSURYH
QRWRQO\WKHLURZQVNLOOVEXWDOVRWREHDKHOSLQJDQGFDULQJUHVRXUFHWRRWKHUV,QDGGLWLRQ
WKHVLJQLILFDQFHRIWKHVRFLDOHQYLURQPHQW²IRULQVWDQFHLQWKHFDVHRIVSRUWVWHDP


PHPEHUVRUDPRQJIULHQGV²HPHUJHGDVDFUXFLDOIDFWRULQWKLVFRQFHSWLRQRIVNLOO
IXQFWLRQLQJHLWKHUDVDPLUURURUDVDPRWLYDWRULQWKHIRUPRIFRPSHWLWLRQ

,QVHUW)LJXUHDERXWKHUH
),*85(3K\VLRWKHUDS\6WXGHQWV¶&RQFHSWLRQVRI6NLOODQGWKH&ULWLFDO$VSHFWV'HILQLQJ
WKH0RVW,PSRUWDQW/LQHV%HWZHHQWKH&DWHJRULHV

7KHUROHRIWUDLQLQJDQGWKHUROHRIWKHVRFLDOHQYLURQPHQWDUHFULWLFDODVSHFWVIURPD
SHGDJRJLFDOVWDQGSRLQW7KXVLWLVLPSRUWDQWWRNHHSWKHVHDVSHFWVLQPLQGZKHQ
GLVFXVVLQJWKHGHYHORSPHQWRIVNLOOVZLWKVWXGHQWV)RUH[DPSOHWKHWDOHQWFRPSRQHQW
DPRQJVNLOOFRQFHSWLRQVFDQEHDFKDOOHQJHWRVWXGHQWV¶OHDUQLQJRIVNLOOVEHFDXVHVRPH
VWXGHQWVPD\WKLQNWKDWRQHHLWKHUSRVVHVVHVRUGRHVQRWSRVVHVVDVNLOODQGWKDWSUDFWLFH
GRHVQRWSOD\DVLJQLILFDQWUROH7HDFKHUV¶MRELVWRHPSKDVL]HWKHVLJQLILFDQFHRISUDFWLFH
DQGHQFRXUDJHVWXGHQWVWRDFWLYHO\GHYHORSWKHLUVNLOOV6LPLODUO\WHDFKHUV¶MRELVWR
RUJDQL]HOHDUQLQJDFWLYLWLHVVRWKDWWKHYDOXHRIWKHVRFLDOHQYLURQPHQWLQVNLOOGHYHORSPHQW
EHFRPHVFOHDUWRVWXGHQWV
7KHPDLQILQGLQJRIWKHVWXG\ZDVWKDWVWXGHQWV¶FRQFHSWLRQVRIVNLOOYDU\7KHUHIRUHLWLV
LPSRUWDQWWKDWSK\VLRWKHUDS\WHDFKHUVDUHDZDUHRIWKLVYDULDWLRQLQVWXGHQWV¶FRQFHSWLRQV
,QJXLGLQJVWXGHQWVWREHFRPHTXDOLILHGSK\VLRWKHUDSLVWVWHDFKHUVDQGFOLQLFDOHGXFDWRUV
DUHFKDOOHQJHGWRUHFRJQL]HWKHYDULDWLRQVLQWKHLUVWXGHQWV¶FRQFHSWLRQVRIVNLOO VHHHJ
&ROHDQG:HVVHO/LQGTYLVWHWDO 7KHSURFHVVRIUHIOHFWLRQDQGUHHYDOXDWLRQ
DPRQJVWXGHQWVWHDFKHUVDQGFOLQLFDOHGXFDWRUVPXVWEHFRQWLQXDOLQRUGHUWRDVVHVV
ZKLFKVNLOOVDQGDWWULEXWHVDUHLPSRUWDQWIRUWKHGHYHORSPHQWRIVWXGHQWV¶FRPSHWHQFH
-RQHV0F,QW\UHDQG1D\ORU9LLWDQHQDQG3LLUDLQHQ 
8QGHUVWDQGLQJWKHZD\VLQZKLFKVWXGHQWVWKLQNDQGDFWFDQSRVLWLYHO\LQIOXHQFHWKH
GHYHORSPHQWRISK\VLRWKHUDS\VWXGHQWVDQGWKHIXWXUHOHYHORIWKHSK\VLRWKHUDS\
SURIHVVLRQ :LNVWU|P*URWHOODQG(ULNVVRQ 6WXGHQWVKDYHWRFKDOOHQJHWKHPVHOYHV
WRUHIOHFWRQWKHOHDUQLQJRIVNLOOVDQGWRDFKLHYHFROODERUDWLRQZLWKRWKHUVLQRUGHUWRIRUP
SURJUHVVLYHVNLOOV VHHHJ3LLUDLQHQDQG9LLWDQHQ 6WXGHQWVVKRXOGOHDUQWR


HYDOXDWHWKHLURZQOHDUQLQJRIVNLOOVGXULQJWKHLUVWXGLHV6LPLODUO\WKHWHDFKHUVVKRXOG
FRQGXFWGLDJQRVWLFHYDOXDWLRQVRIWKHLUVWXGHQWV¶VNLOOVEHFDXVHWKLVHQDEOHV
LQGLYLGXDOL]DWLRQLQWKHLUWHDFKLQJ$WWKHEHJLQQLQJRIDFRXUVHWHDFKHUVDQGWXWRUVFRXOG
DOORFDWHPRUHUHVRXUFHVWRWKRVHVWXGHQWVZKRWKLQNWKDWVNLOOLVDQXQOHDUQDEOHJLIWWKH\
ODFNDQGQHHGPRUHJXLGDQFHDQGVXSSRUW3HGDJRJLFDOVWUDWHJLHVFRXOGLQFOXGHVPDOO
JURXSRUWHDPWHDFKLQJIRUH[DPSOH6WXGHQWVRQGLIIHUHQWOHYHOVVKRXOGZRUNWRJHWKHU
DQGOHDUQFROODERUDWLYHO\3HHUWHDFKLQJDQGSHHUHYDOXDWLRQFRXOGKHOSWKHVWXGHQWVZLWKD
ORZVNLOOOHYHODQGVXSSRUWVWXGHQWV¶VHOIGLUHFWHGOHDUQLQJ:ULWLQJVNLOOVDUHDOVRLPSRUWDQW
LQSK\VLRWKHUDS\'RFXPHQWDWLRQRQSDWLHQWWUHDWPHQWVUHTXLUHVJRRGZULWLQJVNLOOV
UHIOHFWLYHGLDU\ZULWLQJIRULQVWDQFHFDQEHDJRRGWRROIRUOHDUQLQJWKRVHVNLOOV VHH
.XUXQVDDUL7\QMlOlDQG3LLUDLQHQ 
)URPDVFLHQWLILFSRLQWRIYLHZWKHFODVVLILFDWLRQRIVWXGHQWV¶EURDGDQGGLIIHULQJ
FRQFHSWLRQVRIVNLOOPD\KDYHSRWHQWLDOIRUWUDQVIRUPLQJWKHZD\VNLOOVDUHYLHZHGLQWKH
SK\VLRWKHUDS\SURIHVVLRQ VHHHJ:&37 $QLPSRUWDQWFKDOOHQJHLVWRGHYHORS
FXUULFXODDQGWHDFKLQJPHWKRGVWKDWHQDEOHWKHRUHWLFDOSUDFWLFDODQGUHJXODWLYHNQRZOHGJH
WREHFRPHWUXO\LQWHJUDWHG VHHHJ7\QMlOlDQG*LMEHOV ,QWKLVZD\LWLVSRVVLEOH
WRFUHDWHOHDUQLQJHQYLURQPHQWVZKHUHVNLOODQGNQRZOHGJHDUHQRORQJHUWUHDWHGDV
VHSDUDWHHQWLWLHVEXWZKHUHWKH\ZLOOEHGHHSO\EOHQGHGWRJHWKHUWKXVWKHRU\ZRXOGQRW
EHWDXJKWVHSDUDWHO\IURPSUDFWLFHEXWWKHRUHWLFDOFRQFHSWVZRXOGEHXVHGZKHQH[HUFLVLQJ
SUDFWLFDOVNLOOVDQGZKHQUHIOHFWLQJRQSUDFWLFDOH[SHULHQFHV)RUH[DPSOHSUDFWLFDOWUDLQLQJ
SHULRGVFRXOGEHRUJDQL]HGVRWKDWVWXGHQWVDUHDVVLJQHGOHDUQLQJWDVNVUHTXLULQJWKHPWR
UHIOHFWRQWKHLUSUDFWLFHLQDOHDUQLQJMRXUQDOZLWKWKHKHOSRIVRPHWKHRUHWLFDOPRGHOVRU
FRQFHSWV$IWHUWKHSUDFWLFHSHULRGVJURXSGLVFXVVLRQVFRXOGEHRUJDQL]HGWRVKDUH
H[SHULHQFHVDQGDJDLQWRH[DPLQHWKHPZLWKWKHKHOSRIWKHRUHWLFDOFRQFHSWV
,QWKHSUHVHQWVWXG\SKHQRPHQRJUDSK\ZDVFKRVHQDVWKHPHWKRGRORJLFDODSSURDFKLQ
RUGHUWRVSRWWKHYDULDWLRQLQVWXGHQWV¶XQGHUVWDQGLQJRIVNLOO0DUWRQ  FODLPVWKDW
ZKHQDVNLQJSHRSOHDERXWWKHLUFRQFHSWLRQRIVRPHSKHQRPHQRQRQHFDQGHWHUPLQH
WKHUHWREHDOLPLWHGQXPEHURITXDOLWDWLYHO\GLIIHUHQWZD\VRIFRQFHLYLQJWKHSKHQRPHQRQ
7KLVLVZK\FRQFHSWLRQVRIDVSHFLILFLVVXHVXFKDVFRQFHSWLRQVRIVNLOOLQWKHSUHVHQW
VWXG\FDQEHGHVFULEHGLQDYDOLGZD\JLYHQWKDWDGHTXDWHUHVHDUFKGDWDDUHDYDLODEOH
7KLUW\ILYHRIWKHSK\VLRWKHUDS\VWXGHQWVDSSURDFKHGSDUWLFLSDWHGLQRXUUHVHDUFKDQG
WKLVFRQVLGHUDEOHQXPEHURISDUWLFLSDQWVIRUVXFKDVWXG\DOORZVXVWRDVVXPHWKDWDOORI


WKHPDLQYDULDWLRQVRIVNLOOFRQFHSWLRQVDUHUHSUHVHQWHG$FFRUGLQJWR0DUWRQ  
SKHQRPHQRJUDSKLFUHVHDUFKFDQDWEHVWTXHVWLRQVHOIHYLGHQWFRQFHSWLRQVDQG
FRQFHSWXDOL]DWLRQVUHODWLQJWRWKHWRSLFEHLQJDQDO\]HG,QWKHSUHVHQWVWXG\WKH
FRQFHSWLRQVRIVNLOODUHGHVFULEHGLQZRUGVVLPLODUWRWKRVHXVHGE\WKHSDUWLFLSDQWV
WKHPVHOYHV7KXVRXUVWXG\KDVSURGXFHGNQRZOHGJHWKDWUHODWHVWRDQGFDQEHXVHGLQ
WKHGHYHORSPHQWRISK\VLRWKHUDS\HGXFDWLRQ²DVGHVFULEHGHDUOLHULQWKHGLVFXVVLRQRQWKH
SHGDJRJLFDOLPSOLFDWLRQVRIWKHVWXG\
,QPRVWSKHQRPHQRJUDSKLFVWXGLHVWKHGDWDRQVWXGHQWV¶FRQFHSWLRQVDUHJDWKHUHG
WKURXJKLQWHUYLHZV HJ0DUWRQDQG%RRWK0DUWRQDQG3RQJcNHUOLQG
DE ,QRXUVWXG\ZHGHFLGHGWRH[SORUHWKHIHDVLELOLW\RIHVVD\ZULWLQJIRU
WKLVSXUSRVHEHFDXVHZULWLQJKDVEHHQSURYHQWREHDXVHIXOIXQFWLRQDOWRROIRUUHIOHFWLRQ
DQGOHDUQLQJ HJ7\QMlOl0DVRQDQG/RQND EHLQJYHUVDWLOHDQGGHVFULSWLYH:H
EHOLHYHWKDWZULWLQJHVVD\VHQFRXUDJHGWKHVWXGHQWVSDUWLFLSDWLQJLQRXUVWXG\WRUHIOHFWRQ
WKHLUH[SHULHQFHVRIGLIIHUHQWDVSHFWVRIVNLOOLQDVLPLODUEXWPRUHGHILQHGZD\DVGLDORJXH
LQLQWHUYLHZVPLJKWKDYHGRQH VHH0DUWRQDQG%RRWK 
7KHOLPLWDWLRQVRIRXUVWXG\PDLQO\UHODWHWRDQ\SRWHQWLDOJHQHUDOL]LQJRIWKHILQGLQJV2XU
UHVHDUFKZDVFDUULHGRXWLQWKH)LQQLVKFRQWH[WUHODWLQJWR)LQODQG¶VVSHFLILFFXOWXUH
HGXFDWLRQV\VWHPDQGSK\VLRWKHUDS\WHDFKHUV¶WUDLQLQJLQ)LQODQG)RUH[DPSOHUHIOHFWLRQV
RQ)LQODQG¶VJRRGVXFFHVVLQ3,6$VWXGLHVKDYHHPSKDVL]HGWKDWLQPDQ\ZD\VWKH
)LQQLVKHGXFDWLRQV\VWHPGHYLDWHVIURPSUDFWLFHVWKDWDUHW\SLFDOLQPDQ\RWKHU:HVWHUQ
FRXQWULHV HJ6DKOEHUJ ,Q)LQODQGPRUHRYHUVSHFLDOL]HGHGXFDWLRQIRU
SK\VLRWKHUDS\WHDFKHUVLVDYDLODEOHDWXQLYHUVLWLHVZKLFKLVXQFRPPRQLQPDQ\RWKHU
FRXQWULHV VHH3LLUDLQHQ6XKRQHQ 7KHUHIRUHIXUWKHUUHVHDUFKLVQHHGHGWR
H[DPLQHDQGXQGHUVWDQGWKHFRQFHSWLRQVRIVNLOOKHOGE\VWXGHQWVLQGLIIHUHQWFXOWXUHVDQG
HGXFDWLRQV\VWHPVDVZHOODVE\LQGLYLGXDOVLQRWKHUILHOGVDQGSURIHVVLRQV
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7KHV\VWHPRIFDWHJRULHVXVHGWRGHVFULEHSK\VLRWKHUDS\VWXGHQWV¶FRQFHSWLRQVRIVNLOOKDV
JLYHQQHZLQVLJKWLQWRWKHGLIIHUHQWFRQFHSWLRQVVWXGHQWVKDYHRIVNLOO7KHIRXUFDWHJRULHV
RIVNLOOFRQFHSWLRQUHIOHFWEURDGDQGGLIIHULQJYLHZVRQVNLOOGLVWLQJXLVKDEOHE\WKHLUIRFXV
RQ,7DOHQWV,,6NLOOVUHTXLULQJLQGLYLGXDOSUDFWLFH,,,6NLOOVUHTXLULQJVRFLDOSUDFWLFHDQG
,9 &RPSHWHQFHUHTXLULQJFROODERUDWLRQ7KHVHILQGLQJVFDQEHXVHGDVDEDVLVIRU
SODQQLQJSK\VLRWKHUDS\VWXGHQWV¶FXUULFXOXPDQGVXSSRUWLQJVWXGHQWVRQWKHLUHGXFDWLRQDO
SDWK8OWLPDWHO\SK\VLRWKHUDS\VWXGHQWV¶DZDUHQHVVRIGLIIHUHQWVNLOOFRQFHSWLRQVDQG
GHYHORSLQJWKHLUVNLOOVWREHVWDGYLVHDQGWUHDWWKHLUSDWLHQWVZLOOEHQHILWERWKWKHPVHOYHV
DQGWKHSDWLHQWV

'HFODUDWLRQRI,QWHUHVW7KHDXWKRUVFRQILUPWKDWWKHUHDUHQRILQDQFLDOHPSOR\PHQWVRU
SHUVRQDOFRQIOLFWVRILQWHUHVWDVVRFLDWHGZLWKWKHSUHVHQWVWXG\DQGDFFHSWUHVSRQVLELOLW\IRU
WKHFRQWHQWRIWKLVSDSHU

5()(5(1&(6
$+(/27KH2(&'¶V$VVHVVPHQWRI+LJKHU(GXFDWLRQ/HDUQLQJ2XWFRPHV
5HWULHYHGIURPKWWSZZZRHFGRUJVLWHDKHOR
$QGHUVRQ-57KHDUFKLWHFWXUHRIFRJQLWLRQ&DPEULGJH0$+DUYDUG8QLYHUVLW\
3UHVV
%DUWOHWW'-&R[3'0HDVXULQJFKDQJHLQVWXGHQWV¶FULWLFDOWKLQNLQJDELOLW\
,PSOLFDWLRQVIRUKHDOWKFDUHHGXFDWLRQ-RXUQDORI$OOLHG+HDOWK±
%HUHLWHU&(GXFDWLRQDQGPLQGLQWKHNQRZOHGJHDJH0DKZDK1HZ-HUVH\
/DZUHQFH(UOEDXP$VVRFLDWHV/($
%LOOHWW6,QWHJUDWLQJH[SHULHQFHVLQZRUNSODFHDQGXQLYHUVLW\VHWWLQJV$FRQFHSWXDO
SHUVSHFWLYH,Q6%LOOHWW $+HQGHUVRQ HGV 'HYHORSLQJOHDUQLQJSURIHVVLRQDOV
'RUGUHFKW6SULQJHU±


%RHNKRXW3YDQ*RJ7YDQGH:LHO0*HUDUGV/DVW'*HUDHWV-([DPSOHEDVHG
OHDUQLQJHIIHFWVRIPRGHOH[SHUWLVH7KH%ULWLVK-RXUQDORI(GXFDWLRQDO3V\FKRORJ\
±
%ROO05RVHQTYLVW89DULDWLRQVLQ+RZ3K\VLRWKHUDSLVWV8QGHUVWDQG7KHLU:RUNRQ
2UJDQL]DWLRQDODQG6RFLHWDO/HYHOV3K\VLRWKHUDS\5HVHDUFK,QWHUQDWLRQDO±
%RUQPDQ-7KH:RUOG+HDOWK2UJDQL]DWLRQ¶VWHUPLQRORJ\DQGFODVVLILFDWLRQ
DSSOLFDWLRQWRVHYHUHGLVDELOLW\'LVDELOLW\DQG5HKDELOLWDWLRQ±
%RZGHQ-5HIOHFWLRQVRQWKHSKHQRPHQRJUDSKLFWHDPUHVHDUFKSURFHVV,Q-$
%RZGHQ 3*UHHQ HGV 'RLQJGHYHORSPHQWDOSKHQRPHQRJUDSK\0HOERXUQH50,7
8QLYHUVLW\3UHVV±
%URFNPDQQ0&ODUNH/:LQFK&.QRZOHGJHVNLOOVFRPSHWHQFH(XURSHDQ
GLYHUJHQFHVLQYRFDWLRQDOHGXFDWLRQDQGWUDLQLQJWKH(QJOLVK*HUPDQDQG'XWFKFDVHV
2UIRUG5HYLHZRI(GXFDWLRQ±
&DUU-+6KHSKHUG5%0RYHPHQWVFLHQFHIRXQGDWLRQVIRUSK\VLFDOWKHUDS\LQ
UHKDELOLWDWLRQILUVWHGLWLRQ$VSHQ3XEOLVKHUV
&ODUNH/:LQFK&%URFNPDQQ07UDGHEDVHGVNLOOVYHUVXVRFFXSDWLRQDOFDSDFLW\
WKHH[DPSOHRIEULFNOD\LQJLQ(XURSH:RUNHPSOR\PHQWDQGVRFLHW\±
&ORXGHU/7RPV-,PSDFWRIRUDODVVHVVPHQWRQSK\VLRWKHUDS\VWXGHQWVCOHDUQLQJLQ
SUDFWLFH3K\VLRWKHUDS\7KHRU\DQG3UDFWLFH
&ROH%:HVVHO-+RZFOLQLFDOLQVWUXFWRUVFDQHQKDQFHWKHOHDUQLQJH[SHULHQFHRI
SK\VLFDOWKHUDS\VWXGHQWVLQDQLQWURGXFWRU\FOLQLFDOSODFHPHQW$GYDQFHGLQKHDOWK
VFLHQFHVHGXFDWLRQ±
&URQLQ0/LIH6NLOOV&XUULFXODIRU6WXGHQWVZLWK/HDUQLQJ'LVDELOLWLHV$UHYLHZRIWKH
/LWHUDWXUH-RXUQDORI/HDUQLQJ'LVDELOLWLHV±
'RQDJK\00RUVV.$QHYDOXDWLRQRIDIUDPHZRUNIRUIDFLOLWDWLQJDQGDVVHVVLQJ
SK\VLRWKHUDS\VWXGHQWVCUHIOHFWLRQRQSUDFWLFH3K\VLRWKHUDS\7KHRU\DQG3UDFWLFH
±


(13+((XURSHDQ1HWZRUNRI3K\VLRWKHUDS\LQ+LJKHU(GXFDWLRQ5HWULHYHGIURP
ZZZHQSKHRUJ
(13+(7KHILQDORXWFRPHRI4XDOLW\$VVXUDQFH,QWURGXFLQJDQGSURPRWLQJTXDOLW\
LQSK\VLRWKHUDS\LQKLJKHUHGXFDWLRQLQ(XURSH5HWULHYHGIURP
KWWSHQSKHRUJ3RUWDOVHQSKHGRFXPHQWV3RVWHU4XDOLW\)RFXV*URXS5H
SRUWSGI
(4)7KH(XURSHDQ4XDOLILFDWLRQV)UDPHZRUN5HWULHYHGIURP
KWWSHFHXURSDHXHGXFDWLRQOLIHORQJOHDUQLQJSROLF\GRFBHQKWP
(UDXW07UDQVIHURINQRZOHGJHEHWZHHQHGXFDWLRQDQGZRUNSODFHVHWWLQJV,Q
5DLQKELUG+)XOOHU$0XQUR$ HGV :RUNSODFHOHDUQLQJLQFRQWH[W/RQGRQ5RXWOHGJH
±
(XURSHDQ3K\VLRWKHUDS\%HQFKPDUN6WDWHPHQW(XURSHDQ5HJLRQRIWKH:RUOG
&RQIHGHUDWLRQIRU3K\VLFDO7KHUDS\5HWULHYHGIURP
KWWSZZZSK\VLRHXURSHRUJGRZQORDGSKS"GRFXPHQW  GRZQORDGDUHD 
(XURSHDQ5HJLRQRI:RUOG&RQIHGHUDWLRQIRU3K\VLFDO7KHUDS\(XURSHDQ&RUH6WDQGDUGV
RI3K\VLRWKHUDS\3UDFWLFH%UXVVHOV%HOJLXP(5:&375HWULHYHGIURP
KWWSZZZSK\VLRHXURSHRUJGRZQORDGSKS"GRFXPHQW  GRZQORDGDUHD 
(XURSHDQ5HJLRQRI:RUOG&RQIHGHUDWLRQIRU3K\VLFDO7KHUDS\(XURSHDQ3K\VLRWKHUDS\
6HUYLFH6WDQGDUGV%UXVVHOV%HOJLXP(5:&375HWULHYHGIURP
KWWSZZZSK\VLRHXURSHRUJGRZQORDGSKS"GRFXPHQW  GRZQORDGDUHD 
*UHHQ3$ULJRURXVMRXUQH\LQWRSKHQRPHQRJUDSK\)URPDQDWXUDOLVWLFLQTXLUHU
YLHZSRLQW,Q-$%RZGHQ 3*UHHQ HGV 'RLQJGHYHORSPHQWDOSKHQRPHQRJUDSK\
0HOERXUQH50,78QLYHUVLW\3UHVV±
+DOOLQ..LHVVOLQJ$:DOGQHU$+HQULNVVRQ3$FWLYHLQWHUSURIHVVLRQDOHGXFDWLRQLQ
DSDWLHQWEDVHGVHWWLQJLQFUHDVHVSHUFHLYHGFROODERUDWLYHDQGSURIHVVLRQDOFRPSHWHQFH
0HGLFDO7HDFKHU±
+HQGULFN3%RQG&'XQFDQ(+DOH/&OLQLFDOUHDVRQLQJLQPXVFXORVNHOHWDO
SUDFWLFH6WXGHQWVFRQFHSWXDOL]DWLRQV3K\VLFDO7KHUDS\±


-RQHV00F,QW\UH-1D\ORU6$UH3K\VLRWKHUDS\VWXGHQWVDGHTXDWHO\SUHSDUHGWR
VXFFHVVIXOO\JDLQHPSOR\PHQW"3K\VLRWKHUDS\±
.XUXQVDDUL07\QMlOl33LLUDLQHQ$6WXGHQWV¶H[SHULHQFHVRIUHIOHFWLYHZULWLQJDV
WRROIRUOHDUQLQJLQSK\VLRWKHUDS\HGXFDWLRQ)XUWKHUFRPLQJLQ3UHVV
/DNRII*([SODLQLQJ(PERGLHG&RJQLWLRQ5HVXOWV7RSLFVLQ&RJQLWLYH6FLHQFH
±
/DNRII*-RKQVRQ03KLORVRSK\LQWKHIOHVK7KHHPERGLHGPLQGDQGLWVFKDOOHQJH
WRZHVWHUQWKRXJKW1HZ<RUN%DVLF%RRNV
/DP+&7VXL%0$'UDZLQJRQWKHYDULDWLRQWKHRU\WRHQKDQFHVWXGHQWV¶OHDUQLQJRI
&KLQHVHFKDUDFWHUV,QVWUXFWLRQDO6FLHQFH±
/DQJHU-$SSOHEHH$+RZZULWLQJVKDSHVWKLQNLQJ$VWXG\RIWHDFKLQJDQGOHDUQLQJ
1&7(5HVHDUFK5HSURW122ULJLQDOO\3XEOLVKHGLQ3ULQWE\1DWLRQDO&RXQFLORI
7HDFKHUVRI(QJOLVK8UEDQD,OOLQRLV
/DUVVRQ,*DUG*&RQFHSWLRQVRISK\VLRWKHUDS\NQRZOHGJHDPRQJ6ZHGLVK
SK\VLRWKHUDSLVWVDSKHQRPHQRJUDSKLFVWXG\3K\VLRWKHUDS\±
/H0DLVWUH&3DUq$$W\SRORJ\RINQRZOHGJHGHPRQVWUDWHGE\EHJLQQLQJ
SURIHVVLRQDOV,Q7\QMlOl39lOLPDD-%RXOWRQ/HZLV* HGV +LJKHUHGXFDWLRQDQGZRUN
&ROODERUDWLRQVFRQIURQWDWLRQVDQGFKDOOHQJHV$PVWHUGDP(OVHYLHU±
/LQGTXLVW,(QJDUGW0*DUQKDP/3RODQG)5LFKDUGVRQ%'HYHORSPHQWSDWKZD\V
LQOHDUQLQJWREHDSK\VLRWKHUDSLVW3K\VLRWKHUDS\5HVHDUFK,QWHUQDWLRQDO±
/LQGTXLVW,(QJDUGW05LFKDUGVRQ%/HDUQLQJWREHD3K\VLRWKHUDSLVW$
0HWDV\QWKHVLVRI4XDOLWDWLYH6WXGLHV3K\VLRWKHUDS\5HVHDUFK,QWHUQDWLRQDO±
0DUWRQ)3KHQRPHQRJUDSK\±'HVFULELQJFRQFHSWLRQVRIWKHZRUOGDURXQGXV
,QVWUXFWLRQDO6FLHQFH±
0DUWRQ)3KHQRPHQRJUDSK\,Q7+XVpQ 713RVWOHWKZDLWH HGV 7KH
LQWHUQDWLRQDOHQF\FORSHGLDRIHGXFDWLRQQG(GLWLRQ2[IRUG3HUJDPRQ±


0DUWRQ)&RJQRVFRHUJRVXP5HIOHFWLRQVRQUHIOHFWLRQV1RUGLVN3HGDJRJLN  
±
0DUWRQ)%RRWK6/HDUQLQJDQGDZDUHQHVV+LOOVGDOH1-/DZUHQFH(UOEDXP
0DUWRQ)3RQJ:<2QWKHXQLWRIGHVFULSWLRQLQSKHQRPHQRJUDSK\+LJKHU
(GXFDWLRQ5HVHDUFKDQG'HYHORSPHQW±
3DDNNDUL/:LGHQLQJKRUL]RQV$SKHQRPHQRJUDSKLFVWXG\RIVWXGHQWVWHDFKHUVC
FRQFHSWLRQVRIKHDOWKHGXFDWLRQDQGLWVWHDFKLQJDQGOHDUQLQJ8QLYHUVLW\RI-\YlVN\Ol
)LQODQG6WXGLHVLQVSRUWSK\VLFDOHGXFDWLRQDQGKHDOWK  
3DDNNDUL/7\QMlOl3.DQQDV/D6WXGHQWWHDFKHUV¶ZD\VRIH[SHULHQFLQJWKH
REMHFWLYHRIKHDOWKHGXFDWLRQDVDVFKRROVXEMHFW$SKHQRPHQRJUDSKLFVWXG\7HDFKLQJ
DQG7HDFKHU(GXFDWLRQ±
3DDNNDUL/7\QMlOl3.DQQDV/E6WXGHQWWHDFKHUV¶ZD\VRIH[SHULHQFLQJWKH
WHDFKLQJRIKHDOWKHGXFDWLRQ6WXGLHVLQ+LJKHU(GXFDWLRQ±
3DWWRQ044XDOLWDWLYHHYDOXDWLRQDQGUHVHDUFKPHWKRGV(GLWLRQ/RQGRQ6DJH
3XEOLFDWLRQV
3KLOOLSV'%DUQDUG60XOOHH0+XUOH\06LPSOHDQDWRPLFDOLQIRUPDWLRQLPSURYHV
WKHDFFXUDF\RIORFDWLRQVSHFLILFVSLQRXVSURFHVVHVGXULQJPDQXDOH[DPLQDWLRQRIWKHORZ
EDFN0DQXDO7KHUDS\±
3LLUDLQHQ$7KHSHHUJURXSVEULGJLQJWKHGLVFLSOLQHVDQGVRFLDOFRQWH[WVLQKLJKHU
HGXFDWLRQ,Q.lSSOLQJHU%/LFKWH1+DEHU]HWK( .XOPXV& HGV &KDQJLQJ
&RQILJXUDWLRQVRI$GXOW(GXFDWLRQLQ7UDQVLWLRQDO7LPHV%HUOLQ(65($SXEOLFDWLRQV±

3LLUDLQHQ$9LLWDQHQ(7UDQVIRUPLQJ([SHUWLVHIURP,QGLYLGXDOWR5HJLRQDO
&RPPXQLW\([SHUWLVH$)RXU<HDU6WXG\RIDQ(GXFDWLRQ,QWHUYHQWLRQ,QWHUQDWLRQDO
-RXUQDORI/LIHORQJ(GXFDWLRQ±
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Introduction

The level of autonomy typical in the field of physiotherapy brings with it the need for
accountability and responsibility, requiring professional skills in clinical reasoning, independent
decision making, and documentation (see Black, Jensen, & Mostrom, 2010; Constantinou & Kuys,
2013; Larin, Wessel, & Al-Shamlan, 2005; Lindquist, Engardt, Garnham, Poland, & Richardson,
2006; Wainwright, Shepard, Harman, & Stephens, 2011). Moreover, in our complicated
information-based and technological culture, health professionals need increasingly critical
reflection skills. In critical reflection processes, professionals use higher-order thinking to analyse
and evaluate their experiences. In such processes, theory is connected to practice, ideally leading to
new understandings of dealing with patients. (Delany & Watkin, 2009; Gustafsson & Fagerberg,
2004; Mann, Gordon, & MacLeod, 2009)
In modern health care systems, reflective processes are increasingly related to writing activities.
Health and social care legislation, as well as laws on data protection, require that all patient data are
based on critical professional reasoning and procedures (e.g., medical treatment plans,
rehabilitation, physiotherapy) must be documented and registered (Erickson, McKnight, & Utzman,
2008; Stucki, 2005). Such documentation requires autonomous thought processes, that is, profound
consideration and integration of knowledge gained in practice, in order to make appropriate clinical
judgements regarding patient treatment. Professionals need the ability to synthesise data and to
analytically and reflectively write concise and faithful reports on patient conditions and treatments
in a straightforward narrative style (e.g., Jensen, Gwyer, Shepard, & Hack, 2000; Wainwright et al.,
2011).
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For years, scholars in the field of writing research have regarded writing not only as a means of
communication but also as a tool for developing thinking and deepening understanding; in other
words, they have seen writing as a tool for learning (e.g., Bereiter & Scardamalia, 1987; Langer &
Applebee, 2007; Schön, 1987; Tynjälä, Mason, & Lonka, 2001). It has been suggested that writing
can serve as a mediating tool when integrating theory and practice, as a means to explicate and
conceptualise professionals’ practical knowledge, and as an approach to solve problems and
promote the synthesis of different forms of knowledge in clinical settings (see Langer & Applebee,
2007; Tynjälä, 1998, 2001). During the writing process, content knowledge and discourse
knowledge interact, which requires and therefore develops higher-order thinking and knowledge
transformation through problem solving (Bereiter & Scardamalia, 1987).
Extensive research on writing in clinical settings and its effects on physiotherapy students’ learning
has indicated that writing facilitates reflection and meta-cognitive processes such as analytic
thinking, problem solving, and decision-making (see Donaghy & Morss, 2007; Hayward, Black,
Mostrom, Jensen, Ritzline, & Perkins, 2013; Jensen & Paschal, 2000; Kuisma, 2007; Maloney,
Hong-Meng Tai, Lo, Molloy, & Ilic, 2013a). Writing skills are thus regarded as an important tool in
the expertise development of health professionals and students, and it has been suggested that
reflective practice, including complex writing tasks such as journal writing and critical essay
writing, should be utilised systematically during studies from the beginning (Constantinou & Kuys,
2013; Donaghy & Morss, 2007; Plack & Greenberg, 2005; Tryssenaar & Perkins, 2001; Williams &
Wessel, 2004; Williams, Wessel, Gemus, & Foster-Sargeant, 2002). This is supported by a
systematic review of reflective practice in health professionals’ education (Mann et al., 2009),
which revealed that different forms of writing and writing tasks seemed to be the most useful
learning strategy for success.
In this chapter, we describe a study in which reflective writing and video recordings of students’
practical experiences were used in physiotherapy education. In previous studies, self-documentary
videos have helped to stimulate physiotherapy students’ reflections in both oral form (LaitinenVäänänen, Talvitie, & Luukka, 2007; Lähteenmäki, 2005; Maloney, Storr, Morgan, & Ilic, 2013b)
and written form (Maloney et al., 2013a; Maloney, Storr, Paynter, Morgan, & Ilic, 2013c).
However, there are no systematic analyses of the different ways in which students may experience
reflective writing based on video recordings of their practices. Therefore, the aim of the present
study was to describe the variation in students’ writing experiences as a tool for learning in
physiotherapy education.

2

3

Reflective Writing and Professional Development

Definitions of reflection date back to the 1930s. Dewey (1933) characterised reflection as active,
perseverant, and accurate deliberation that presupposes knowledge about the issue being clarified
and leads to summaries and conclusions. When defined this way, reflection has clear connections to
critical thinking (see Langer & Applebee, 2007; Mann et al., 2009; and Tynjälä, 2001). According
to Schön (1983, 1987), reflection means understanding and thinking about one’s self-awareness,
learning from one’s experiences, and wanting to improve one’s actions and behave in a new and
different way. Reflection is a mental process aimed at solving complex and unclear issues, less clear
thoughts and ideas for which there are no obvious solutions.
According to Schön (1987), an essential goal of professional competence development is enhancing
students’ ability to reflect, which occurs best in uncertain and complex situations of clinical
practice. Mezirow (1991,1998, 2003) has suggested that critical self-reflection enables
transformative learning, that is, learning that leads to changes in learners’ beliefs, attitudes, and
other “meaning schemes” (see also Bourner, 2003). Similarly, accounts concerning the development
of professional expertise have regarded reflection as a means to develop self-regulative knowledge,
a main component of expertise (Bereiter, 2002; Heikkinen, Jokinen, & Tynjälä, 2012; Tynjälä,
2008; Tynjälä & Gijbels, 2012). As a result of the widely acknowledged significance of reflection
in professional learning several models of reflective practice have been presented. The most cited,
to mention a few, include Kolb’s (1984) experiential learning model and Schön’s (1987) concepts
of reflection-in-action and reflection-on-action.
In the field of social and health care, reflection is widely recognised as a prerequisite for lifelong
learning and the development of practices. Even during their education, students often encounter
unpredictable challenges while working with clients and patients (see Jensen et al., 2000; Lindquist
et al., 2006). To manage in those circumstances and to develop as reflective professionals, students
need practice in critical reflection. Therefore, critical reflection is included in many health care
curricula, such as those in physiotherapy and nursing (see, for example, Delany & Watkin, 2009;
Gustafsson & Fagerberg, 2004; Piirainen, 2007; Piirainen, Julin, & Immonen-Orpana, 2007).
The role of writing in reflection is often emphasised. As an activity of “making thinking visible”
(Flower, Wallace, Norris, & Burnett, 1994), writing makes it possible to explicate tacit knowledge
and conceptualise experiences (Eraut, 2004; Nonaka & Konno, 1998; Tynjälä, 1998, 2001, 2008).
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Bereiter and Scardamalia (1993) have recommended that, in order to develop their expertise,
professionals should constantly read and write about their domains. In considering writing as a
learning process, Bereiter and Scardamalia (1987) have recognised two models of writing: the
knowledge-telling model and the knowledge-transforming model. The latter represents a reflective
problem-solving process that enhances both writing ability and content understanding.
Classical studies of writing as a learning tool have shown that any kind of writing combined with
reading leads to better outcomes than reading without writing, but that, of different writing activities
critical reflection produces the best learning results (Langer & Applebee, 2007). However, certain
prerequisites to functional writing assignments in professional domains can be identified. For
example, Tynjälä (2001) has summarised the following prerequisites for functioning writing-tolearn assignments: tasks should promote knowledge-transforming (rather than knowledge-telling)
processes; they should encourage students to reflect on and theorise their experiences, conceptions,
and new knowledge; and they should enable the connection between theories and practical
problems and the conceptualisation of personal experiences in the professional field.
Critical essays and reflective journal writing are examples of writing tasks that make it possible to
fulfil these demands. Moreover, effective and explicit guidelines for students are needed. Langer
and Applebee (2007) underlined five important components of instructional scaffolding necessary
to reflect critically: students should express their own ideas, the context should be familiar, teachers
should support students with commentary and plan and initiate learning activities, the relationship
between students and teachers should be collaborative, and instruction should take place in a
context where both the students and the teacher have an active role. Furthermore, it has been stated
that assignments should be complex enough to challenge learning and reflection (Bereiter &
Scardamalia, 1987; Schön, 1987, 1991; Tynjälä, 1998, 2001). For instance, complex patient case
study examples can provide proper challenges to encourage critical reflection (Donaghy & Morss,
2007). In summary, the integration of reading, writing, and domain-specific practice is important to
developing professional and expert knowledge (for example, see Langer & Applebee, 2007;
Tynjälä, 2001; Tynjälä & Gijbels, 2012).
In the field of physiotherapy education, reflective writing has been investigated mostly with regard
to written assignments during practical training. Previous research has demonstrated the
effectiveness of journal writing as a tool for developing physiotherapy students’ reflective skills and
practice (e.g., Chirema, 2007; Constantinou & Kuys, 2013; Larin et al., 2005; Musolino &
Mustrom, 2005; Tryssenaar & Perkins, 2001; Williams et al., 2002; Williams & Wessel, 2004).
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There is evidence that reflective journals facilitate physiotherapy students’ reflective thinking and
help them to analyse their feelings and consider how they will handle different patient situations in
the future (Larin et al., 2005; Williams et al., 2002; Williams & Wessel, 2004). Chirema (2007)
suggested that writing journals are a valuable tool for stimulating thinking and developing new
perspectives. Guided journal writing in particular seems to help students to think critically and
avoid uncritical modelling in clinical placements (Constantinou & Kuys, 2013). On the other hand,
it has been observed that the subjectivity of reflection and difficulties in improving related skills can
confuse both students and tutors in their self-evaluations. This creates a need to focus evaluations
on the reflection process itself, rather than on an individual’s personal actions or on actions on a
general level (Koole et al., 2012).

Methods
The purpose of this study was to examine physiotherapy students’ experiences of reflective writing.
In more detail, the following research question was addressed: How do physiotherapy students
experience reflective writing as a tool for learning in their education?
Data collection
The participants in our study were physiotherapy students (n=32) at the bachelor’s degree level who
started their studies in 2009 at a Finnish University of Applied Sciences (traditionally referred to as
polytechnics). During their studies (which lasted approximately three-and-a-half years), the students
were tasked with video recording their own activities at school and, after their first year of
university, also at practical training sites. Students chose their video-recorded situations, in which
they had active and responsible roles at school and in practical training settings covering hospitals,
health care centres, rehabilitation institutions, clinics, and projects. For example, they selected
situations in which they practised core skills in evaluating patients, training skills, therapeutic
exercise skills and counselling skills. Reflective writing was utilized to enhance students’ awareness
of different aspects of learning various skills. No specific genre of writing was required; instead,
each student’s task was to contemplate, reflect and write in his or her own way.
The study data were collected by interviewing the students on their experiences with reflective
writing within the last months of their studies. The open interview question was meant for students
to talk about their video-based reflective writing that had taken place throughout their university
education. The individual interviews were audio-recorded and transcribed verbatim. The data were
analysed phenomenographically.
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Of the students participating in the study, seven were male and 25 were female. All the students
were between 19 and 35 years old and had passed a matriculation examination in upper secondary
school. Five had already gained a higher education degree or a vocational degree, and three had
dropped out from earlier higher education studies.
Data Analysis
The data were analysed using a phenomenographic approach. Phenomenography is the study of
how people experience and understand different phenomena. The outcome of phenomenographic
research is a compilation of categories of description that illustrates the variation of conceptions
and experiences in the population under investigation (Marton, 1981; Marton & Pong, 2005; Uljens,
1996; Åkerlind, 2005a). In the present study, we examined how physiotherapy students
experienced reflective writing as a learning tool in their education.
The analysis of the present research was carried out by its three authors in two main phases. The
first phase of our analysis focused on identifying and describing the participants’ experiences of
reflective writing in general terms. First, the interviews were listened to and transcribed text read as
a whole several times by the first author to look for similarities and differences in the students’
experiences. Next, the conceptions expressed in the interviews were grouped into meaningful
clusters, tentatively, according to differences and similarities. After that, the first author formed the
first draft of qualitatively different categories. A preliminary category was formed whenever there
was enough evidence for an overall expression of meaning to be distinguished (Marton & Pong,
2005). Thereafter, all three authors collaborated to examine and elaborate categories, based on the
original quotations, until they agreed on the descriptive categories.
The second phase of the analysis was also done in collaboration between the three researchers. It
focused on examining the structural relationships between the descriptive categories. In other
words, the purpose of this phase was to identify the aspects that distinguished the various ways of
experiencing reflective writing. We refer to these aspects as themes of variation. In this phase, some
last modifications were made to the categories. Finally, the descriptions of the categories were
developed and agreed on by the three researchers. As in phenomenographic literature, the phases of
analysis described above were necessary to ensure the trustworthiness of our findings (see Green,
2005).
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According to phenomenographic principles, the categories formed must be in a structural and
logical relationship with one another and form a hierarchical whole (Marton & Booth, 2009, pp.
124–28; Marton & Pong, 2005; Åkerlind, 2008). Due to the phenomenographically hierarchical
nature of the categories, categories higher in the hierarchy may include aspects of categories lower
in hierarchy, but not vice versa; furthermore, categories higher in the hierarchy represent more
complete or complex understandings or experiences than those lower in hierarchy (see Åkerlind,
2005a).
Recent phenomenographic studies have identified pedagogically critical aspects in students’
conceptions and experiences. These aspects are usually some of the themes of variation identified in
the study, and they are critical in regard to changing conceptions and moving from a less developed
understanding to a more developed understanding. In the present study, the critical aspects refer to
things that are important when aiming to help students experience reflective writing in a deeper and
complex way (cf., Marton & Booth, 2007, p. 111). Åkerlind (2005b) pointed out that the critical
aspects of categories and themes have to occur in all categories and transcribed data to be
considered “critical”. It should be mentioned that the categories do not directly represent individual
students´ conceptions of reflective writing, rather than they represent students’ conceptions
collectively (see Marton & Booth, 2009, pp. 124–128).
Findings
Physiotherapy students’ experiences of reflective writing can be divided into four descriptive
categories: 1) writing as a useless task; 2) writing as a tool for deepening understanding; 3) writing
as a tool for self-reflection; and 4) writing as a tool for professional development. The aspects
distinguishing the categories, that is, the themes of variation, were named as follows: function of
writing, focus of reflection, contribution to professional learning, emotions, main attribute of
writing, and importance for learning (Table 1). Each of the four categories is described in more
detail below. The themes of variation are shown in italics. Excerpts from relevant interviews are
included to illustrate the key aspects of the four categories, citing expressions from students with
fake names.

Category I: Writing as a Useless Task
In the first category, reflective writing was seen as useless in physiotherapy education. The students
expressing this view did not see any function in writing, but regarded it as an extra task. Since
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writing was regarded as unnecessary work, the focus of reflection was not discussed, nor was the
contribution to professional learning recognised.
Emotions expressed in this category were negative because the students felt that they were forced to
write. They described reflective writing as irritating, displeasing, unnatural and fake. They also felt
that writing caused extra pressure.
One theme of variation in this category was main attribute of writing, that is, the overall impression
about writing as an everyday activity. In this category, writing was characterised as difficult and
obligatory. The students were aware of high expectations regarding their writing relating to their
physiotherapy studies, also in terms of legibility, and thus experienced writing as a strain and found
it easier to explain thoughts verbally.
The students did not recognise writing to have any importance for learning, nor as contributing to
their professional development. Overall, they regarded writing as useless. Instead of seeing writing
as a useful form of reflection, the students in this category stated that they prefer feedback from
their physiotherapy instructor. They saw any personal reflection as useless and did not recognise
that writing could further their studies.
Writing is, I mean… some kind of nuisance… At first, it's quite uncomfortable to look at yourself. It's a
bit disturbing, this unnatural situation; it's a fake situation…Generally, I find all reports and learning
diaries and so on really painstaking… When I have to write it does not flow, my language is really
rigid; so, it’s uncomfortable when my text should be smart and legible. (Marja)
From my personal experience, I feel that I get the best feedback from the tutor. I think that it`s a more
natural way [of learning than watching the videos. (Mikko)
Perhaps I can go deeper when I explain something verbally..., when I have to give someone... an
explanation of what I have learned. (Saaga)

As the quotations above show, it was typical of this category that reflective writing was experienced
as a useless and unnecessary task in physiotherapy education. Writing was also seen difficult, and
these students seemed to feel increased pressure. Instead of self-reflection, students called for
feedback from their physiotherapy instructor.

Category II: Writing as a Tool for Deepening Understanding
In line with phenomenographic research, students’ understanding and experiences expanded from
one category to the next. Accordingly, in the second category, students did not experience
reflective writing as a superfluous task, but as a tool for deepening their understanding and
developing their thinking. Unlike in the first category, students in this category discussed the focus
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of reflection, and it concerned their own actions. Emotionally, students’ experience of writing
shifted from negative to positive from the first to the second category, as the students in the latter
category came to see writing as pleasant. The perception of the importance of writing thus changed
from seeing reflective writing as useless to seeing it as useful for learning physiotherapy.
In physiotherapy students’ views, in this category, the function of writing was clear: the students felt
that reflective writing clarified thinking and brought new and widening perspectives. They felt that
writing helped connect theory with practice and join different approaches in their thinking.
This writing in order to strengthen one’s theoretical knowledge is quite good…Perhaps it will lead to
resolving unclear issues. I mean that in this way, we can really focus on those things. (Seppo)
Writing always clarifies your thinking …Yes, I do think it helps, because when you read it afterward it
clarifies your thoughts. It’s not just an excessive flow of information that you quickly put down on
paper but something that you have to think about. (Sirpa)

With regards to the focus of reflection, the responding students referred to their own actions. The
students felt that writing helped them become more aware of their own doings, and as a result,
deepened their understanding. Thus, unlike in the previous category in which contribution of
writing to professional learning was not recognised at all, in this category reflective writing was
seen as a way of developing one’s thinking.
Well, you have to think on a much deeper level… about how you act and why you have done
something…, and you need to ponder whether you could have done this and that in some other way, or
what was good [in your practice] and that sort of things…, and explain why you have done everything
the way you did…and consider what was good. (Riitta)

In regard to emotions, the respondents indicated that, at the onset, they were not very excited about
reflective writing and did not enjoy it. However, the students’ understanding of writing as a
challenging and distressing experience eventually changed to a positive one, and writing became
easier toward the end of their studies. Students still found writing to be a strain, but the strain was
experienced as encouraging. Consequently, emotional charges shifted from negative to positive.
While the students described reflective writing as oppressive and agonising at the beginning of their
physiotherapy studies, by the end of their studies they described it as being a pleasant activity.
Thus, the main attribute given to writing was “pleasant”. Unlike students in the previous category,
who saw writing as difficult and obligatory, the students soon had their own personal goals and
enjoyed reflecting and writing.
Well, at least for me, it has been rather easy to write. You just sit down and open your computer and
start to write…, and the words flow –just like that. (Susanna)
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As for the importance for learning, these respondents regarded writing as useful. They felt that it
helped them to think about and analyse their own actions and experiences in a more diverse way
than they would have done otherwise.
If you do the written analysis, you have to contemplate the issue more compared to only watching the
video… You really have to think about the situation, how you act, and what you could improve and do
in some other way and you know – it's very good for your learning. (Minna)

Altogether, the excerpts belonging to the second category show how reflective writing was
experienced as a tool for deepening understanding and developing thinking. Students felt that
writing helped them analyse their own action and experiences. It was seen as pleasant and helped
connect theory with practice.

Category III: Writing as a Tool for Self-Reflection
In the third category, reflective writing has turned into a more profound of self-reflection. The
students felt that the writing task required personal insight and caused their focus to expand from
their own actions to their interactions with others. In this category, students felt that in addition to
developing their thinking, writing contributed to their wider personal growth. Compared to the
previous categories, in which negative attitudes toward writing were expressed at least at the onset,
the respondents in this category expressed positive feelings with respect to reflective writing from
the very beginning. Writing was experienced as an enlightening activity and increasingly useful for
learning.
The function of writing expanded from the general development of thinking to deepening selfreflection. The experiences reported by students were characterised by ideas of reflective writing as
enhancing self-evaluation and self-understanding.
It [practical training] would be kind of insufficient without the written reflection. In the video, you can
actually see what’s going on, but your own thoughts are left out of the situation; so, for a proper selfevaluation, I do believe that it’s really important to do the written part. (Seppo)

The focus of reflection expanded from students’ own actions to including interactions with patients
and clients. For example, the students felt that writing enabled them to reflect on their
communication, guidance behaviours, and other interactions with patients at the hospital.
Well, you sort of analyse what you have learned more accurately, including how and how clearly you
explain things to the clients. Yes, this method has been very good. (Niina)

The contribution of reflective writing to professional learning was seen as physiotherapy students
personal growth both during their studies and for when they would become practitioners in the
future (unlike in Category I, in which the contribution to professional learning was not recognised at
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all; or in Category II, in which professional learning was mostly seen as the development of
thinking). Here, the students had personal development targets and appreciated the usefulness of
self-documentary videos and reflective writing in professional growth.
I feel more complete through that evaluation. I remember when I wrote the first video analysis of a
therapeutic exercise in the course, where I was practising a KELA coordination test. I only evaluated
how the test should have done, small faults and deficiencies and so on. But now, I notice that I have
started to think when I described the client doing this circuit training gym programme that I planned...
So now [in planning], I mainly think about how certain movements would suit a specific client, as well
as what alternative movements may be good…I think about this from the patient's point of view…I
think about whether we have the right equipment, are using the best movements, and so forth. (Juho)

Regarding emotions, positive experiences dominated in this category and students expressed that
they were interested in writing. Since the students experienced writing as useful for their learning
and professional development, the main attribute describing writing was “enlightening”; that is,
students found writing about their own experiences informative and interesting, and they also
expressed their personal readiness and positive attitudes in regard to reflective writing. Students had
their own personal targets for self-evaluation and writing. Unlike in Category I, in which writing
was seen as obligatory, or in Category II, in which writing was mostly seen as pleasant, students in
this third category had better experiences of self-reflection through writing and saw writing as
illustrative. The respondents were more aware of their learning processes, and they assessed their
own reflective writing critically.
It really opened my eyes…You can see for yourself whether or not you have done something the way it
should be done. (Maija)
When you write it done thoroughly, you can analyse it thoroughly…Writing focuses your attention on
the activity and you remember it clearer and understand what you have to develop. You get a better,
more detailed and precise conception of it. (Roosa)

In sum, in this category, the physiotherapy students described that it was useful and interesting to
open up and analyse their work with patients and clients. Writing was seen as a tool for selfreflection and the students felt that it deepened their self-understanding. Writing was experienced as
pleasant as well useful for learning and the development of critical thinking.

Category IV: Writing as a Tool for Professional Development
In the final category, the role of reflective writing in students’ learning widened further from being a
tool for self-reflection to one for choosing one’s professional direction. The fourth category
addresses students’ experiences of writing as developing their professional competence, know-how
and identity. The focus of reflection expanded from the students’ actions and interactions with
patients to their interaction with the professional community. The students’ understanding of and
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collaborations with clients, colleges and multi-professional workplaces widened. The perceived
usefulness of writing thus expanded from improving one’s personal development to enhancing one’
own social growth as a member of a community. The emotions related to reflective writing were
positive and broadened even to the point of students feeling inspired and motivated. As a result, the
role of writing in physiotherapy studies widened to one of empowering activity. Overall, the
meaning and significance of writing developed to such a degree that it was seen as necessary for
learning.
The function of writing in professional development was seen not only as a tool for self-evaluation,
but also as an activity strengthening professional competence and identity in physiotherapy. The
students felt that reflective writing tasks enhanced the development of their professional
competence.
It is important that you grow as a professional and also as a human being, and that you can evaluate
yourself realistically and see your action from an outside perspective. (Juho)

The focus of reflection in reflective writing widened from the students’ own actions and interactions
to their collaboration with others in the professional community. For example, students imagined
themselves as members of professional communities in hospitals and health care centres, as team
members in inter-professional groups, and as partners in cooperative project work.
At the clinic…even the actions of the different physiotherapists diverged a lot. One doctor might find
one thing and you another. But anyway, we physiotherapists examine patients’ functioning more,
whereas doctors conduct other kinds of examinations. (Sanna)

While in the previous category, the contribution of writing to professional learning was related to
the students’ own growth, in this category the experiences reported by the students expressed efforts
to contribute not only to their personal but also to their social development, such as their ability to
work together with clients and physiotherapists in a professional community.
One of my physiotherapy tutors has been working in this particular department at the hospital for only a
short time. He said that he has solicited the other physiotherapists’ assistance quite often, such as when
he has noticed… that muscle and therapeutic training does not help a patient and he does not know
why. Even he does not have enough knowledge or experience…; so, together, we have both asked for
help and recommendations as to what shall we do since some of the other physiotherapists have more
experience. (Leena)
Well, you sort of analyse what you have learned more accurately …, including how and how clearly
you explained things to clients, and so on. Yes, this method of reflective writing has been extremely
good. (Niina)

Students’ emotions developed from positive to flowing experiences. Physiotherapy students
expressed, for example, excitement and feelings of empowerment due to personal reflective writing.
They [reflective writing tasks] are incredibly good for your professional growth. (Maija)
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Video recordings were considered important as a basis for reflection.
Well, in the video you can see very well what you are really like in those situations. For example,
regarding the latest video that was shot during my advanced practice: somehow, you think of yourself
so differently. It's kind of exciting to watch it, even my voice sounds so different; but somehow, I have
quite a positive view of it. (Niina)

The main attribute given to writing varied throughout the categories. While in Category I writing
was seen as difficult, in Category II it became pleasant. Further, in Category III, in which the
students began to see writing as useful for their personal development, reflection through writing
was seen as an enlightening experience. Finally, in Category IV, writing was experienced even
more as an empowering activity. Some students described writing in terms of knowledge
transformation (cf., Bereiter & Scardamalia, 1993).
When you have time to write things down, you get a lot of it… When you first write them down and
then read them, you realise that otherwise you wouldn’t have thought about these things in the first
place, but now you are sort of processing them. I mean, you can take it further when you can go
through it again compared to when you first thought about it and put it on paper... Yes, I think it’s better
to write things down properly. (Juho)

Due to the very positive experiences of reflective writing, the importance of writing for learning
was clear in this category. Writing was given an extended meaning, and was thus seen as important
to students’ professional development as physiotherapists and as necessary for professional
learning.
It’s absolutely necessary if you want to develop and look at yourself. (Eino)

In sum, in the fourth category, the role of reflective writing extended to a tool for social
development, professional competence and identity. The focus of reflection was on interaction with
the professional community. Writing was experienced as positive and it was regarded necessary for
learning.

The structures of the categories
The formed categories and their distinctive features, that is, the themes of variation, are summarised
in Table 1. As mentioned earlier, the themes of variation were named as follows: function of
writing, focus of reflection, contribution to professional learning, emotions, main attribute of
writing, and importance for learning. The categories are hierarchically structured, so that the
categories on the right side of Table 1 represent a more diverse experience of reflective writing than
the categories on the left side of that table. For this reason, Categories II, III and IV may include
some aspects from the categories on their left, but not vice versa. In other words, Category II may
include the same experiences and aspects as Category I, Category III may include the same aspects
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as Categories I and II, and Category IV experiences from Categories I, II and III. For example, in
Category IV, the first-mentioned theme of variation, function of writing, is “strengthening
professional competence and identity”. This identified function includes the function identified in
Category III, “deepens self-reflection and self-understanding”, as well as the function identified in
Category II, “develops thinking”. In contrast the function of writing in category II does not include
the functions “deepens self-reflection and self-understanding” and “strengthening professional
competence and identity”.

Table 1 Physiotherapy Students’ Experiences of Reflective Writing

THEMES
OF
VARIATION

CATEGORIES
I. Writing as a II. Writing as a tool
useless task
for deepening
understanding

III. Writing as a tool
for self-reflection

Function of
writing

Extra task

Deepens selfreflection and selfunderstanding

Focus of
reflection

Not discussed Own action

Own action and
interaction

Professional
community

Contribution
to
professional
learning

Not recognised Development of
thinking

Personal growth

Personal and social
development

Emotions

Negative

Shift from negative
to positive

Positive

Positive, flow

Main
attribute of
writing

Difficult,
obligatory

Pleasant

Enlightening

Empowering

Develops thinking

IV. Writing as a
tool for
professional
development
Strengthens
professional
competence and
identity

Importance
Useless
Useful
Useful
Necessary
for learning
_________________________________________________________________________________
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Discussion
Although writing skills have been regarded as an important tool in health professionals’ and
students’ expertise development, little attention has been paid to the variation in students’
experiences of writing. This study reveals that students have wide-ranging experiences and
conceptions of reflective writing. While a few students do not see any value in writing as part of
their education, others see reflective writing as a useful or even necessary tool for professional
development. These findings have important implications for educational and pedagogical planning
and practices in the field of physiotherapy.
The findings of our study revealed four qualitatively different ways of experiencing reflective
writing as a tool for learning in physiotherapy education. The first category, the identification of
writing as being a useless task, represents the simplest experience, while the fourth and most
advanced category, the recognition of writing as a tool for strengthening professional competence,
represents the most complex and developed experience. The categories were delimited from each
other and organised hierarchically on the basis of six themes of variation: function of writing, focus
of reflection, contribution to professional learning, emotions, main attribute of writing, and
importance for learning. In relation to these themes, three pedagogically critical aspects can be
discerned: function of writing, emotions, and focus of reflection. These aspects are critical from the
viewpoint of moving from one way of experiencing reflective writing to another, more complicated
way (Figure 1).
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Figure 1. The descriptive categories of physiotherapy students’ experiences of reflective writing and
the pedagogically critical aspects from the viewpoint of moving from the lowest to the highest
category in the phenomenographic hierarchy.
The first significant turning point in students’ experiences seemed to be between the descriptive
Categories I and II, where the students’ way of experiencing reflective writing changed from
regarding writing as a useless, superfluous, difficult, and obligatory task to experiencing writing as
a tool for deepening understanding. Here, the function of writing radically changed from something
seen to be useless to something that was experienced as being conducive to learning. Therefore,
from a pedagogical point of view, it is important to convince students of the value of writing from
the very beginning of their studies. This could be done, for example, by presenting them with
quotations from more advanced students who had positive experiences, emotions and attitudes, such
as those reported here.
Another pedagogically critical aspect was that of emotions, and it also appeared strongest between
the Categories I and II. This is in line with several recent studies that have stressed the role of
emotions in learning (e.g., Arpiainen, Lackéus, Täks, & Tynjälä, 2013; Järvenoja & Järvelä, 2005;
Pekrun, Frenzel, Goetz, & Perry, 2007). The findings of our study showed that for many students
the feelings related to writing shifted from negative to positive during studies, whereas for others
either negative or positive emotions remained as such throughout their education. For effective
learning results, it is important to give support in writing-to-learn activities, especially for those
students who experience negative feelings. We suggest that in order to decrease anxiety, especially
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at the beginning of studies, students should be encouraged to practise free-style writing, that is,
writing without regard for grammar, spelling or other formalities, so that they can gain experiences
of writing without fear of linguistic mistakes or failure. Some students (e.g., dyslexic students and
students with writing problems) need more individual tutoring and guidance, and possibly flexible
deadlines to allow them sufficient time to think about tasks and write (see Kerr, 2010). At the same
time, there are other students who require more challenging and complex writing assignments. In
general, previous studies suggest that all students benefit from the combination of various learning
methods, such as reading, writing, group exams, and discussions (e.g., Kuisma, 2007).
Writing not only raises emotions but can also be used to deal with emotions. In some studies,
reflective writing has been shown to be an effective channel for a variety of emotional expressions
and their handling (Nevalainen, Mäntyranta, & Pitkälä, 2010). This was evident in the present study
as well. Given that emotions play an important role in learning processes, it is important that there
are tools for expressing and dealing with them. In this respect, reflective writing seems to function
well.
The third critical aspect, focus of reflection, appeared strongest at the crossover point between
Categories III and IV, in which the emphasis of writing to learn shifted from self-reflection to a
wider perspective of professional competence. In Category III, students found that writing deepened
their self-reflection, self-understanding, and personal growth, a finding that confirms previous
research studies’ results (cf., Donaghy and Morss, 2007; Larin et al., 2005; Maloney et al., 2013a;
Williams et al., 2002). In Category IV, the focus of reflection further widened to social
development and professional communities in the students’ training places. Thus, using reflective
writing as a learning tool in physiotherapy education supports the idea that teachers should guide
students to reflect more from the point of view of developing their social competence and
improving their interaction with the professional community, especially toward the end of the
education. Becoming a physiotherapist is a process of cultural learning, with the aim of growing as
a member of a community of practice (see Lindquist et al., 2006; Piirainen & Viitanen, 2010;
Roessger, 2013; Wenger, 1999).
To summarise, in this study, we examined how physiotherapy students experienced reflective
writing based on self-documentary videos of their school lessons and clinical placement practices.
The findings revealed a variety of experiences ranging from seeing writing as a useless task to
regarding it as necessary for professional development. The various experiences raise pedagogical
challenges and suggest the need for support especially those students who do not see the value of
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writing in their studies. For most students, however, the combination of video recording and
reflective writing proved to be a valuable and effective learning tool (cf., Maloney et al., 2013c). On
the basis of our findings, we recommend that reflective writing be used more systematically and
frequently in a variety of ways in the field of health education.
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Abstract A competence-oriented approach has recently emerged in higher education
and thus far, not much attention has been paid to how Bcompetence^ itself is understood
in education. The purpose of this study was to examine how graduating physiotherapy
students perceive their competence at the end of their studies. The data comprised
interviews with 33 graduating physiotherapy students. The data were analysed with the
phenomenographic approach. The findings indicated that graduating students had
different and wide-ranging conceptions of what competence in physiotherapy entails
and what their own competence covers. The descriptive categories – mastering core
skills, understanding the theoretical basis of physiotherapy, having a holistic view of
physiotherapy, engaging in and developing multi-professional collaboration – varied
hierarchically on the basis of seven themes. From a pedagogical point of view, four
critical aspects were identified: focus of reflection, professional agency, cultural awareness and communication.
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Introduction
A competence-oriented approach has emerged in higher education discussions and
research all over the world in recent decades. For example, to ensure compatible and
comparable qualifications among graduates within the European Union, the European
Commission has launched the European Qualifications Framework (EQF), specifying
skills, knowledge and competences at different educational levels (EQF 2008;
European Commission 2014). On a more global level, the OECD recently conducted
an international feasibility study on measuring learning outcomes in higher education
(AHELO 2013; Organisation for Economic Co-operation and Development 2014;
Tremblay et al. 2012).
In higher education the movement from content-centred teaching toward competencebased education has expanded in general (e.g., Bergsmann et al. 2015; Wesselink et al.
2010). At the same time, the roles of students and teachers have changed. Students are
expected to be responsible for their own learning, and are encouraged to evaluate and reflect
on their personal learning needs and the development of their competences. The teacher’s
role has transformed from Bsage on the stage^ to Bguide on the side^ (King 1993), that is,
from just transmitting knowledge to guiding the learning process and encouraging students
by mentoring and coaching them to reflect on their own learning processes (e.g., Mulder
2013; Nicoll and Salling Olesen 2013) and develop metacognitive, metastrategic, and
epistemological competence (Rapanta et al. 2013). Furthermore, it has been stated that
identifying students’ competence levels will improve students’ learning processes (e.g.,
Achcaoucaou et al. 2014). The overall aim is to better prepare students for working in
different and dynamic professional communities and for facing their professional career
with more flexibility and adaptability (Mulder 2013).
In general, competence-based education (CBE)] can be defined as an educational
model based on students’ academic competence. The starting point of the curriculum design is the description of professional competences to be achieved, rather
than disciplinary contents. Thus, learning outcomes are expressed in terms of
competence statements that describe performance of professionally related functions or knowledge, skills and attitudes thought to be essential to the performance of
those functions (Tuxworth 1989). Other important features of CBE include the use
of realistic learning tasks, authentic learning settings and authentic assessments
(Bergsmann et al. 2015; Koenen et al. 2015; Mulder et al. 2009; Mulder 2012).
Studies on CBE have been carried out in different fields from the perspective of
teaching and assessment. For example, some studies have focused on implementing
CBE in higher education (Koenen et al. 2015) or on developing and facilitating
students’ competence development using web technologies and e-learning environments (Schneckenberg et al. 2011). Some other studies have aimed to develop the
concept further in order to improve the evaluation of competence-based teaching
(Bergsmann et al. 2015), or to evaluate the validity of a self-report instrument for
measuring competence (Khaled et al. 2014). Despite a number of studies on the
subject, there are still difficulties both to explicitly describe and implement CBE
(Struyven and De Meyst 2010; Yanua and Watson 2011).
In fields such as physiotherapy, medicine and nursing, professionals need diverse
practical skills and competences when working with patients. Despite the wide interest
in the development of professional competences, less attention has been paid to how
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Bcompetence^ itself is understood in education. Since competence development is the
main target of education, it is important for all parties involved to have an explicit
understanding of what competence is in the context in question. Therefore, in general,
and in the context of physiotherapy in particular, there is a need for conceptual analysis
regarding how teachers, students and curriculum developers conceive competences
required in their field. In the present study, we begin such an analysis by examining
physiotherapy students’ conceptions of their own competence, because knowing how
physiotherapy students see their competences may suggest critical areas that education
should pay attention to in supporting students’ learning and professional development.
We were particularly interested in students’ academic comprehension at the end of their
studies, and we belief that research on graduating physiotherapy students’ conceptions
of their competence may also have relevance for other fields in higher education.
Competence and Competence Development
The concept of ‘competence’ is widely used in higher education, but a variety of
interpretations and even confusion prevails in related literature concerning the term’s
meaning and conceptualisation (Koenen et al. 2015; Wesselink and Wals 2011. Related
concepts include terms such as ‘knowledge’, ‘skills’, ‘ability’, ‘capability’, and ‘expertise’. In recent times, professional ‘agency’ has also been seen as closely intertwined
with those concepts (see Eteläpelto et al. 2013).
Mulder (2011); see also Mulder et al. 2009) has added some structure to the wide
and diversified field of competence theory and research. He differentiates between the
three approaches to competence. The first one, ‘competence as behaviouristic functionalism’, refers to ‘competencies’ as trainable and isolated skills and knowledge not
related to occupational epistemologies. The second perspective, ‘competence as integrated occupationalism’, sees competence as a holistic concept that integrates factors of
knowledge, skills and attitudes that are in balance together and transform those
elements into an integrated personal capability to achieve results. In the third approach,
‘situated professionalism’, competence gets its meaning in a specific context and
through interaction with other professionals; here, the theories and practices of professional development are closely related.
In recent research literature, it has been typical to see competence as a holistic
concept that integrates factors of knowledge, skills and attitudes, and at the same time
acknowledges the situated and contextual nature of competence (Mulder et al. 2009).
Professional competence refers to a generic, integrated and internalised capability that
enables an effective performance in certain task situations, in a real performance
context in the professional domain (Mulder 2014). The development of professional
competence is a long process that always requires learning as well as what Ericsson
et al. (1993) have called deliberate practice, that is, the intentional pursuit toward the
improvement of performance. This enables an individual to work effectively in different and changing situations, and to learn and develop his or her own competence (e.g.,
Mulder et al. 2009; Mulder 2011).
The development of competence has often been described as a progression through
different stages from beginner to expert level (e.g., in studies on nurses: Benner 2000) or as
a series transformational steps such as noted in transformative learning theories (e.g.,
Mezirow 1990), or as a process of integrating different forms of knowledge as proposed
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as part of the integrative pedagogy model (Tynjälä 2008; Tynjälä and Gijbels 2012; Tynjälä
et al. 2016). A significant characteristic in competence development is the increase in
workers’ tacit knowledge, which is deeply related to skills and acquired mainly through
practical experience (Eraut 2004).
Competence has particularly been studied in vocational education, where skills, knowledge, attitudes, environments and workplace situations are seen as part of the concept of
competence (e.g. Bound and Lin 2013). Various studies have attempted to assess competence in higher education contexts; for example, in regard to newly graduated nurses’
competence (Wangensteen et al. 2012), medical students’ end-point competence in procedural skills (a systematic review, Morris et al. 2012), and problem-solving competence in
case study tasks (Uys et al. 2004).
In the field of physiotherapy, the main focus of the profession is on human
movement and function. Thus, professional competence has been related to practitioners’ examination and assessment of patients, the provision of advice and guidance,
the handling of manual therapies and therapeutic exercise, as well as to supporting
clients in achieving optimal freedom of movement and the ability to function, and to
promoting health and wellness using evidence-based knowledge. Having good communication skills and cultural competence as well as being able to consult other
professionals are also regarded important in physiotherapy (see for example, ENPHE
2012; Larsson and Gard 2006; Lindquist et al. 2010; Thiele and Barraclough 2007; Ven
and Vyt 2007; WCPT 2011; Włoszczak-Szubzda and Mirosław 2013). Furthermore, it
has been emphasised that physiotherapists need to be versed in various special competencies, such as skills in chronic disease management, monitoring and making early
referrals in addition to having disease-specific knowledge (Briggs et al. 2012).
Increasingly, researchers in the field of physiotherapy education and practice have
begun to pay attention to the competence perspective; in other words, to how physiotherapy students acquire generic and professional skills and competence for qualification. Their
studies have focused on, for example, clinical reasoning skills and manual skills (e.g.,
Hendrick et al. 2009; Phillips et al. 2009), competence to cure and care for patients (DahlMichelsen 2015), argumentation skills (Rapanta et al. 2013), generic professional competence (Shields et al. 2013), cultural competence (Fougner and Horntvedt 2012; Wickford
2014) and interprofessional skills (e.g., Robson and Kitchen 2007).
There are only few studies that have focused on how physiotherapy students themselves
view their competence. One of these few is a study by Grace and Trede (2013), who found
that students understood professionalism to consist of personal characteristics and behaviours
such as punctuality, effectiveness, the ability to handle difficult situations, keeping abreast of
the impacts of current research on practices, and trying to advance patient-oriented care.
Research Context and Method
Aim and Research Question
The purpose of the present study is to deepen the understanding of physiotherapy
students’ perceptions of their profession and, more specifically, to investigate their
conceptions of their own professional competence at the end of their studies. The
following research question was addressed: How do graduating physiotherapy students
perceive their professional competence?
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Participants
The research participants (n = 33) were final-year physiotherapy students. At the
beginning of the first year of their studies, these same students had been asked to
participate in a follow-up study spanning from their first year to the end of their studies,
and they had confirmed their willingness by giving their signed consent. Participation
was voluntary and the participants were free to withdraw from the study at any time. Of
the original 35 students, 33 participated in this study to the end. The students were
studying at the Bachelor’s degree (BA) level at a Finnish university of applied sciences.
Of the 33 participants, 7 were men and 26 were women. At the end of their studies,
these participants were between 22 and 37 years old (average = 24.7 years) and had
studied 2.5–4.5 years. The Bachelor’s degree programme (210 credits) consisted of
theory studies and practical training (70 credits) at the school and in clinical placements. Eight participants had partly trained or studied abroad, either as international
exchange students at a university or in clinical placements.
Data Gathering
The present study was conducted using the phenomenographic method. In
phenomenographic research, data on individuals’ conceptions and experiences are usually
collected through interviews (e.g., Paakkari et al. 2010; Åkerlind 2008). In the present
study, the data were gathered by interviewing the students during the last months of their
physiotherapy studies. At the beginning of the interview, the students were asked to talk
about their life and study process. The open interview approach was adopted to stimulate
and encourage students to freely describe their experiences and the development of their
skills and competence throughout their university education. The concept of competence
was not defined for the students, but they were free to express themselves in their own
terms and speak about their personal development and professional competencies on the
basis of their own understanding. However, the interviewer directed the interview discussions and encouraged the students to elaborate on their views and experiences in order to
ensure that the students would focus sufficiently on their professional development and
competencies. Typical clarifying questions were: BCan you give an example of […]?^ or,
BCould you tell me more about […]?^
The individual interviews, which lasted from 19 to 43 min, were audio recorded and
transcribed verbatim. The resulting data consists of 159 A4-pages. For the analysis, the
sections of the interviews where students spoke about how they perceive their competence
were selected. The students spoke Finnish and the quotations that we have selected were
later translated into English. The first translation was undertaken by the first author and
discussed with the other researchers, and finally proofread by a professional. The university
granted the permission for the implementation of the study. Strict confidentiality and
anonymity was ensured throughout the reporting of the results.
Data Analysis
As mentioned above, this study followed the phenomenographic method, which is a
data-driven analytic approach focusing on research participants’ experiences, understanding or conceptions of a particular phenomenon (e.g. Marton and Booth 2009;
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Marton and Pong 2005; Åkerlind 2005, 2012). Previous phenomenographic studies
have examined, for example, professionals’ and students’ conceptions of knowledge
and learning (Larsson and Gard 2006; McLean et al. 2015; Paakkari et al. 2010; Skøien
et al. 2009; Stenfors-Hayes et al. 2013; Åkerlind 2008). In the present study, the
phenomenographic method was used rather than other qualitative methods since it
provides a systematic way to explore differences in students’ conceptions of the nature
of their physiotherapy competence and involves tools that enable elaborating the
characteristics of the differences found. The participants’ conceptions are illustrated
in descriptive categories, which present the variation in participants’ understanding of
the phenomenon in question (Marton and Pong 2005; Åkerlind 2012). The categories
are logically related to one another and organised in a hierarchical way: in other words,
some conceptions can be seen as more complex and more complete than others
(Marton and Pong 2005; Åkerlind 2008). The categories represent the students’
understandings on a collective level (Marton and Booth 2009, 128).
The phenomenographic analysis in the present study followed the principles presented
in the field’s literature (e.g., Bowden 2005; Marton and Pong 2005; Åkerlind 2012), and
the analytic process was carried out in two main phases by the three authors. The first phase
involved identifying and describing the students’ conceptions of their own competence in
general terms. First of all, the first author listened to the interviews and thoroughly read the
verbatim transcriptions as a whole, several times, to identify differences and similarities
between the students’ conceptions. Next, the conceptions that were emerged in the
interviews were grouped into preliminary clusters. The first draft of qualitative categories
was formed by the first author in this way. After that, all three authors together compared
the preliminary categories against the data and elaborated the categories when needed. In
the second phase of the process, the structural relationships between the descriptive
categories were examined. In other words, the themes of variation (aspects differentiating
the categories) were identified and some last modifications were made. At the end of the
analytic process, the descriptions of the qualitative categories of students’ conceptions of
their own competence were developed and agreed on by the three researchers.

Results
Graduating physiotherapy students’ conceptions of their own competence were divided
into four descriptive categories: 1) mastering core skills; 2) understanding the theoretical
basis of physiotherapy; 3) having a holistic view of physiotherapy; and 4) engaging in and
developing multi-professional collaboration (Table 1). The formed categories can be seen
to be hierarchically structured, so that the categories on the right side of Table 1 represent a
more complex conception of competence than the categories on the left side of the table. In
addition, categories II to IV may include aspects from the categories on their left, but not
vice versa. Regarding the aspects distinguishing between the categories, the themes of
variation were named as follows: nature of competence, communication, knowledge
acquisition, focus of reflection, emotions, cultural awareness, and professional agency
(Table 1). Each of the four competence categories is described in more detail below. The
themes of variation are written in italics where mentioned for the first time in a category.
Excerpts from relevant interviews are included to illustrate the key aspects of the four
categories, citing responses from both female (F) and male (M) participants.

Individual skills

My way to communicate

Patient data

Own skills and actions

Negative emotions dominate

Knowing other cultures

Focusing on ones’ own skill development
and growing as a person

Nature of competence

Communication

Knowledge acquisition

Focus of reflection

Emotions

Cultural awareness

Professional agency

Categories
I. Mastering core skills

Themes of variation

Application of theoretical knowledge
in practice

Comparing cultural differences

Coping with emotions

Interaction with patients

Evidence-based data (for patients’ physiotherapy)

Understanding patients’ communication

Theoretical bases for different skills

II. Understanding the theoretical
basis of physiotherapy

Physiotherapy competence as:

Table 1 Graduating physiotherapy students’ conceptions of their own competence

Evaluating and developing
PT practices

Widening one’s own cultural
concept of PT

Dealing with emotions with
a professional attitude

Whole physiotherapy process

Evidence-based data for
developing professional PT

Co-operation

Integrated competence

III. Having a holistic view
of physiotherapy

Evaluating different social and health
care systems

Ruminating over different social and
health care approaches

Dealing with emotions professionally
and collaboratively

Organisations, multi-professional
rehabilitation

Evidence-based data for
multi-professional collaboration

Multi-professional collaboration

Boundary-crossing competence

IV. Engaging in and developing
multi-professional collaboration
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Category I: Mastering Core Skills
In the first category, competence was seen as the mastering of core skills in the
field of physiotherapy. The first identified theme of variation was the nature of
competence, which in this category consists of individual skills related to the
assessment of patients, manual therapy, therapeutic exercise and instruction skills.
The students described, for example, skills for planning and organising patients’
physiotherapy. The second theme of variation, communication, focused on students’ own way of interviewing patients; in other words, the students were not
completely aware of the different kinds of mechanisms involved in interacting
with patients but were more focused on their own speaking. In this category, the
third theme, knowledge acquisition, was related to the physiotherapist
familiarising him- or herself with the patient data by putting active personal effort
into data searching; accordingly, skills in reading, writing and understanding
patient documentation were seen to be important. Regarding focus of reflection,
the students paid attention to their own actions and skills, evaluating their own
activities in order to recognise their faults. As for the next theme, emotions, the
physiotherapy students in this category expressed mainly negative feelings such as
the fear of themselves or their family members losing the ability to walk or the
fear of meeting sick patients or experiencing disappointment or frustration because
of patients’ difficulties with training activities.
The theme of variation identified as cultural awareness was related to knowing
other cultures and learning new languages. In this category, cultural awareness
was expressed as being able to communicate with foreigners using at least some
basic words with patients and their relatives and being able to instruct foreign
patients in physiotherapeutic self-treatments and therapeutic exercises. The theme
of variation called professional agency refers to individuals’ way of making
choices, taking stances regarding their work and having influence over their work.
In this category, professional agency appeared to be focused on the development
of students’ own skills and on growing as a person. For example, students
described that as a result of their studies they had started to increasingly value
their own life and began to change their lifestyle to include more exercise and
healthy habits. These students also realised that their manual skills were poor and
that they needed more practice to develop them.
The view of competence as mastering core skills often emerged in students’
statements describing their own individual skills, actions and development, as well as
regard to their negative emotions, their own way of communicating, the importance of
understanding patient data and knowing other cultures, and focusing on their skill
development and growing as a person. These points are illustrated in the following
quotes (with the source code shown in parentheses following each excerpt):

My interview skills are well developed and I can learn step by step what I have to
take into account when planning physiotherapy with patients. (M1)
The most serious thing that could happen would be that I or a family member
loses the ability to walk, or contracts a serious illness. (F4)
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I learned a lot about new cultures and I learned a new language, Swahili – at least
some basic words to communicate with and instruct patients. (F5)
My own life has changed; I exercise and consider my health more; I have more
awareness of my body and feelings. (F28)
Category II: Understanding the Theoretical Basis of Physiotherapy
In line with the phenomenographic research principles, students’ understanding and
experiences of competence expanded from one category to the next. Accordingly, in
the second category, students did not experience the nature of competence merely as
separate skills and were also considering the theoretical basis of different skills. Thus,
physiotherapy competence was seen as understanding the theoretical basis of physiotherapy. In these students’ view, theoretical fundamentals such as anatomy, biomechanics, physiology, physiological exercise, motor skills and knowledge of exercise were
seen to be particularly relevant for physiotherapy. Understanding patients’ communication was seen to be important in this category. Communication was also seen as a
means to justify treatments, correct patients’ knowledge and motivate them by using
theoretical arguments. As for the next theme, knowledge acquisition, in this category
students were searching for evidence-based data to support physiotherapy planning.
In this second category, the focus of reflection expanded from the students’ own
skills and actions, now also including considerations regarding their interaction
with patients. The students felt that self-reflection helped them to deduct, solve
problems and make decisions in patient situations. Regarding emotions, positive
experiences dominated and students expressed that they are able to cope with their
emotions, control their own feelings and fears, and that they have developed a lot
of awareness of their own body and feelings. The students still found new
situations and challenges emotionally heavy or worrying but also rewarding. As
for the next theme, cultural awareness, in this category the students compared
other cultures’ physiotherapy treatments to Finnish ones. In these students’ view,
different cultures use different approaches to treating patients and the theoretical
bases of some treatments differed; for example, treatments to reduce swelling
caused by an operation. Students’ professional agency covered patients’ therapy;
the students felt that they have strong and wide-ranging theoretical knowledge and
the ability to apply it in physiotherapy practice, although they seemed to need
more practical training in applying theory to practice. The following quotations
illustrate the views belonging to the second category:

In order to ensure that my tests and assessments will be reliable and objective
enough I practice patient examination and use specific assessment tests. (F9)
I am client-centred, and I feel that communication and creating a trusting
relationship is easy for me. I also feel that I am quite skillful in sort of ‘selling’
something. For example, I had a patient who used to be a doctor, and this old
doctor said that when he swallows, food lodges itself in his 'musculus piriformis'.
But this is a muscle of the buttock!
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So, I just ignored that and we started with another topic.^ (F9)
[Physiotherapy involves] critical reflection on risk factors characteristic of patients; for example, an overload in the articulation of the muscles and also
malpositioning. (M26)
A feeling of inadequacy took over when treating mentally disabled patients, but it
was very rewarding [as a learning experience]. (F29)
A client asked why she can’t lift up her arm even though she doesn’t feel pain. I
had to begin with the basics, from the cell level, and explain that the fracture can't
bear any weight; I had to explain the reasons. (F23)

Category III: Having a Holistic View of Physiotherapy
In the third category, competence was seen as taking a holistic approach to physiotherapy.
The students expressing this view experienced the nature of competence as an integrated
entity. In other words, they felt that the human body is a complicated whole where
everything interacts and affects everything else, such as the physical, social and psychological aspects of functioning as well as psychic and mental elements. Holistic approach
was seen to be important and the key point in physiotherapy. The students described, for
example, skills to observe, plan and treat patients using complicated processes, the
competence to assess patients’ development and progress, and the effectiveness of treatments. The second theme, communication, expanded from understanding patients’ communication to co-operation with patients and their relatives. Establishing a proper emotional atmosphere and gaining the confidence of the patient were experienced to be relevant
when aiming at patients’ successful commitment to physiotherapy. Noticing a patient’s life
crisis, or calming a broken-hearted patient, or communicating nonverbally and verbally in
order to gain an understanding of an ALS (amyotrophic lateral sclerosis) patient’s neurological state were examples of this kind of communication.
Regarding knowledge acquisition students emphasised evidence-based research,
theory and current care guidelines (evidence-based clinical practice guidelines), which
they were acquiring in an active and critical way. This active, systematic and broadened
search for theoretical knowledge based on evidence was seen to enhance students’
holistic view of physiotherapy and their holistic professional competence.
As for the next theme, focus of reflection, the students paid attention to the whole
physiotherapy process. In other words, students’ reflection was critical and helped them to
plan a more effective therapy process in co-operation with their patients, to change goals
when patients’ physical or psychic function changed, and to choose relevant and innovative
combinations among the physiotherapy treatment options. In this category, emotions were
not only coped with but approached with a professional attitude so that these students were
able to bracket their negative feelings while handling their patients and deal with their own
emotions afterward. Students expressed that they are able to cope and work with different
kinds of very ill or demanding patients and that they appreciate even small achievements.
Regarding cultural awareness, students’ conceptions of how the cultural dimension is
relevant to physiotherapy further broadened. The students compared Finnish physiotherapy
and the Finnish way of communicating with patients to the approaches taken in other
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cultures. Students described, for example, that in Kenya the whole family gets involved in
physiotherapy treatment sessions, helping the patient with the therapeutic exercises according to the physiotherapy student’s instruction, or that in some countries small villages
are so poor that they do not even have walking aids available and that the student actually
built the physiotherapy device with the physiotherapist.
The theme of variation labelled professional agency reflected active agency more so
than in the previous categories that focused on evaluating and developing physiotherapy practices. Here, the students were also more concerned with ethical principles, and
they were interested in evaluating and developing such principles. They felt more
competent and motivated, and their development was more intentional.
The view of competence entailing the development of a holistic view of physiotherapy often appeared in expressions describing competence in association with integrated
competence, co-operation, evidence-based data, professional attitude, the physiotherapy process as a whole, the widening of one’s own cultural conceptions relating to
physiotherapy, and the evaluating and developing of physiotherapy practices incorporating ethical considerations. These points are illustrated in the following quotes:

I consider patients’ life situations and motivation, and their social, psychological,
psychic and mental resources. (M1)
I actively and critically search for evidence-based data and conduct research on
what kinds of treatments are most likely to be effective; I feel that I can help to
heal patients’ suffering. (F10)
I noticed and could follow patients’ progress throughout the training period,
particularly when comparing the assessment of the treated function at the end
of the treatment with that at the beginning. (F27)
I compare physiotherapy communication and treatment sessions in Finland to
those in Taipei. (M21)
To modernise the old traditions of patient treatment, more effective methods need
to be developed. (F24)

Category IV: Engaging in and Developing Multi-Professional Collaboration
In the fourth category, which is the final and most advanced as well as complex of the
four categories, students understood and experienced competence as developing multiprofessional, collaborative work skills. The first theme of variation, the nature of
competence, expanded here to a kind of boundary-crossing competence. Students
expressed that they possess the competence to plan and instruct patients and athletes
in collaboration with other professionals from different organisations and societies.
As for next theme, communication, the students’ co-operation broadened to involve
multi-professional collaboration. Students described multi-professional teamwork with
nurses, doctors, insurance companies and coaches. In this fourth category, knowledge
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acquisition was seen to enhance multi-professional collaboration skills through participation in multi-professional documentation and conducting different kinds of evidence-based, research, for example.
The focus of reflection expanded to involve reflecting on multi-professional rehabilitation programmes and organisations. Students reflected critically and attention was
paid to the whole physiotherapy process. The students still found reflection challenging
because every organisation has its own treatment tradition. As for the next theme,
dealing with emotions, students described a similar professional way of dealing with
emotionally challenging situations as the students in the previous category, but now
adding an aspect of collaboration. Thus, their individual emotional work expanded to
collaborative activity where they discussed their feelings and emotions with their peer
students, colleagues and other professionals, from whom students also gained a lot of
positive feedback. These students seemed to be particularly concerned with their
patients’ well-being and the patients’ ability to cope in difficult situations.
Regarding cultural awareness, the students ruminated over different social and health
care approaches. These students were comparing, for example, the roles of patients in
Finnish and other cultures regarding care, treatments, hospitals and societies, and they
noticed that they differ from each other. The theme of professional agency expanded and
diversified to include evaluating different social and health care systems as well as
guidelines for treating different diseases. The examples below illustrate the views of
students in the fourth category:
Getting in touch with KELA (Kansaneläkelaitos; independent social insurance
institution supervised by Finnish parliament) and other insurance companies, for
example, and writing expert reports for them, reading up on doctors’ medical
referrals for physiotherapy, rehabilitation [and so on]; these represent different
kinds of multi-professional work and collaboration with other professionals. (F9)
I wanted to learn more from and be challenged by other colleagues, it was not
easy to actively practice critical reflection on other physiotherapists’ work or
training, for example, in regard to evaluating patients’ spasticity […] all organisations have their own customs or traditional treatment methods. (F29)
In large social and health care service organisations, such as central hospitals,
they have their own social and health care service systems and they plan and
update their own guidance paths and current care guidelines, including rehabilitation guidelines for different diseases. (M1)

Discussion
While previous literature on professional competence has focused on clarifying the
concept of competence in general (e.g., Mulder 2011), or on describing physiotherapy
lecturers’ and students’ understandings of professionalism in their field in particular
(Grace and Trede 2013), our study directly examined how graduating physiotherapy
students described their own professional competence. It is important to investigate
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students’ conceptions of competence to see whether there are gaps between graduates’
views and the goals of education. The added value of our phenomenographic approach
is that the findings concretely show that there is large variation in graduating physiotherapy students’ understanding of their competences, and they reveal the critical
aspects that need to be considered in order to support students in developing their
understanding from less advanced toward more advanced conceptions. In our study,
physiotherapy students’ conceptions of their physiotherapy competence at the end of
their studies could be divided into four descriptive categories: 1) mastering core skills;
2) understanding the theoretical basis of physiotherapy; 3) having a holistic view of
physiotherapy; and 4) engaging in and developing multi-professional collaboration.
The first category represents the simplest conception, while the fourth represents the
most complex and developed one. The categories varied hierarchically on the basis of
seven themes: skills, communication, knowledge acquisition, focus of reflection, emotions, cultural awareness and professional agency (Table 1).
In combination with previous knowledge on physiotherapy education, the findings
of the present study can be used as a tool for developing pedagogical practices in
physiotherapy education to transform students’ competences and professionalism.
Below, we discuss the implications of the study for educational and pedagogical
planning as well as for practices in the field of physiotherapy and possibly other fields.
From a pedagogical point of view, four critical aspects can be identified as categories:
Focus of reflection, Professional agency, Cultural awareness, and Communication.
These aspects are critical from the perspective of supporting students to understand
professional competence in a broader sense.
The focus of reflection expanded from physiotherapy students’ own skills and actions in
category I to the interaction with patients in category II, and developed further to include
the whole physiotherapy process as well as multi-professional collaboration with various
organisations and rehabilitation professionals in categories III and IV. From a pedagogical
point of view, the interesting question is what kind pedagogical practices can promote this
kind of expansion in the focus of reflection. Some studies suggest that conversations with
different professionals and reflective writing tasks develop physiotherapy students’ reflection skills (e.g. Hendrick et al. 2009; Kurunsaari et al. 2015; Lindquist et al. 2006). Thus, in
order to bring about development in the focus of reflection, it is important to guide students’
reflection with learning tasks that support reflection on different foci. Timely feedback from
a tutor to facilitate physiotherapy students’ learning (Francis-Coad and Hill 2014) is also
valuable. All in all, our findings suggest that reflecting both at the individual and collective
level can transform a student’s professional competence. Similarly, Grace and Trede (2013)
found that students’ self-awareness and articulation regarding their own values may
develop their professionalism through learning by doing.
The second pedagogically critical aspect, professional agency, expanded in a similar
way as the focus of reflection, that is, from individual aspects of professional competence toward reflection on and participation in social and system-wide practices. This
kind of transformation can be induced by providing students with opportunities for
collaboration and multi-professional work, such as with doctors and nurses. It is
interesting that in a previous study by Grace and Trede (2013), physiotherapy students’
understandings of professionalism did not include multidisciplinary teamwork or
preventive health care, whereas, in our study, these came up as important elements in
Finnish students’ conceptions of professional competence. This probably reflects the
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Finnish health care system, which emphasises multiprofessional preventive work and
counselling in health care and in physiotherapy in a way that is quite unique in the
world. Previous studies have also suggested that interprofessional learning is effective
in improving student physiotherapists’ awareness of role issues and the ability to
develop collaborative work relationships (see Davies et al. 2011). In supporting a
multiprofessional approach to working among students, clinical placements play a
crucial role. These types of placements have also been found to be central to providing
quality in learning achievement, such as in developing a sense of trust and a balance
between being supported and challenged (Vågstol and Skoien 2011), and has also been
emphasised in Mulder’s (2011) situated professionalism perspective. Furthermore,
work relationships, as well as the quality of guidance given by clinical educators, can
contribute to a positive learning environment for physiotherapy students to develop
their own learning in workplaces (Patton et al. 2013), and also for clinical instructors
and role models to influence students in evidence-based practice (Olsen et al. 2013), as
seen in our study. All of this supports Mulder’s situated professionalism perspective.
Thus, clinical educators should be encouraged to facilitate students’ active participation
in a workplace, due to its critical contribution to student learning (Virtanen et al. 2014).
The third critical pedagogical aspect in our findings is the role of communication.
Earlier studies have shown that versatile communication skills are important in physiotherapy (for example, see Hiller et al. 2015). In our study, experiences of understanding patient communication clearly emerged within category II, where the students
expressed experiences of having the ability to respect all patients and the ‘knowhow’ to co-operate and communicate effectively, and feeling able to cope with challenging situations and to win patients’ confidence. These students used theoretical
arguments to justify treatments, to motivate patients and to correct patients’ knowledge
(cf. Rapanta et al. 2013). Skills like having an empathic understanding of patients and
respecting patients’ feelings, sensations and individual life situations, as well as having
an informed understanding of disabilities has seen as essential for physiotherapy
students to develop. Similar findings have appeared in numerous other studies as well
(cf. Shields et al. 2013; Włoszczak-Szubzda and Mirosław 2013). In this regard, for
example, training with simulated patient interaction may reduce students’ anxiety and
increase confidence in communicating with different kinds of patients (Lewis et al.
2013; Dandridge et al. 2014). Further, communication skill development requires
adequate learning time (Parry and Brown 2009) and timely feedback from a tutor in
practical training (Francis-Coad and Hill 2014). The learning context and with whom
students are learning is generally important (Lindquist et al. 2010).
In times of globalisation, internalisation and increasing immigration, we can regard
cultural awareness as the fourth critical pedagogical aspect in our findings. In the earlier
mentioned Australian study (Grace and Trede 2013), cultural competence was not part of
physiotherapy students’ understanding of professionalism, whereas in our research for the
present study this aspect clearly came up in students’ experiences. Developing awareness
of other cultures by training in a multicultural environment or by studying abroad through
international exchange programmes at foreign universities or in clinical placements is
recommended is recommended in the guidelines for students in Finnish physiotherapy
education (Finnish Finnish law of University of Applied Sciences 14.11.2014/932).
Pedagogically, it is important that students gain a broad understanding of cultural
differences and are able to compare their own circumstances with those of clients from other
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cultures. Our findings suggest that studying other cultures in one way or in another broadens
one’s conception of physiotherapy, and learning in diverse contexts prevents confrontations
and misunderstandings based on myths and stereotypes (also found in other studies e.g.,
Fougner and Horntvedt 2012; Mostert-Wentzel et al. 2013; Wickford 2014). Cultural
awareness can be supported during professional studies by including teachings about other
cultures in the curriculum, by participating in practical training in different countries, by
studying in multinational groups, by participating in intensive multicultural courses such as
in summer school, and by systematically reflecting on one’s own experiences.
Altogether, the four pedagogically critical aspects described above show the focal
points in students’ progression from one category to the next regarding their conception
of competence. First, we recommend supporting students’ reflection during physiotherapy studies, or in any higher education studies, so that the focus of reflection gradually
moves from personal and individual issues toward social and societal spheres, as this is
a key to the development toward a socially responsible professional. Second, paying
attention to the ways of communication and the development of communication skills
seems to support the move from individualistic reflection toward social responsibility.
Third, our findings imply that supporting the development of students’ professional
agency, especially in workplaces that provide multiprofessional opportunities, is of
crucial importance. Finally, the findings highlight the importance of developing cultural awareness in our multicultural world.
The main limitation of this study is typical for qualitative research, that is, the small
sample; although, a whole group of physiotherapy students was examined. At the same
time, the advantage of this is that a small data set makes it possible to go deeper in order
to understand a phenomenon better. In fact, some phenomenographic studies have
found that the saturation point can be as small as 11 participants (Mason 2010; Täks
2015, 48–49). Another limitation, related to the previous one, is the fact that the
research was conducted in only one discipline. However, we believe that the findings
about physiotherapy students’conceptions of their own competence can also be of
relevance to other fields of higher education.
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