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ABSTRACT

This thesis explores students’ journey towards stdeding throughout a nine-week
course in their second year of an undergraduatecalegrogramme. Although the

investigation was undertaken in the context of dioa curriculum, the overall aim, to

investigate the development of students’ expererafelearning and understanding,
relates to issues in higher education in general.eRploratory, qualitative research
approach was adopted, and data were collectedgirstudent interviews and written

accounts from medical students taking a compulsowyse in pathology. Of all the

teaching and learning activities that this courfered the students, three in particular
were selected for in-depth analysis with a focusstualents’ experiences of learning
and understanding in relation to these activite€ase seminar (Study 1), formative
assessments (Study 1l) and autopsies (Study KklidySIV broadened the scope of the
previous studies and investigated the student®rexmces throughout the course.

Previous research has showed that students arnéw&etts their learning environment

and tend to adopt either a surface, deep or sictadpgroach to learning. The findings
presented in this thesis suggest a more complexirpiof how medical students
approach their learning and develop understandinthé course of pathology, and
suggest potential pathways students might take rttsvadeveloping a deep

understanding. Initially, students seemed to foauws understanding the basic
terminology and getting a brief overview of the = content. Subsequently, the
students focused on how to manage the vast ambunfbomation they were supposed
to learn. Some students developed a form of caiaeldige understanding of the
content, while others developed a more integratederstanding. Furthermore, the
design of the course as a whole with its varyingcleng and learning activities
strongly influenced the ways in which students a@but understanding the course
content. Activities that explicitly related theacatl knowledge to real life examples,
focused on problem-solving and application, andvad time for reflection and

discussion were activities that seemed to faalitdie development of a deeper
understanding. Collaborative learning in small gowas also important for students’
learning. When students perceived the activitiedb@ag meaningful, relevant and
interesting, they seemed more likely to engaghemt

This thesis offers a fine-grained analysis of maldstudents’ approaches to learning
within a particular course, suggesting potentighways to achieving an academic
understanding of course content within a medicali@uum. This research also points
up important aspects of the complex relationshifvéen teaching and learning in
higher education that have more general implicatifom the design of courses and
individual teaching and learning activities..
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1 INTRODUCTION

Human learning is a complex and multifaceted endi@awhich continues throughout

a person’s lifetime. We learn to walk, talk andenaict with others. At school we learn
to read, write and calculate. We learn concepts tewries which help us to

understand, and enable us to act in the world im ways. Learning involves the

acquisition and development of diverse qualitiesshsas knowledge, skills, beliefs and
attitudes. Without the ability to learn, we couldt rsurvive. Learning takes place in
informal situations such as when children play bewadults learn in their workplace.
It also takes place in formal educational settingsprimary, secondary or higher

education. This thesis seeks to explore medicalestis’ experiences of learning and
understanding in the context of a compulsory unaehgate course. Learning can be
described and viewed in a variety of ways. In thissis, | use the metaphor of a
journey to capture the learning endeavour. Shueitey

“Imagine yourself about to embark on a long journayourney that involves learning
a complex body of knowledge with which you curyesaté unfamiliar. At first, the new
terrain appears strange, although certain similest with familiar territory can be
identified.”

(Shuell, 1990:532)

Metaphors are powerful, and can form a bridge betweveryday thinking and
scientific concepts (Sfard, 1998). Using the joyrias a metaphor encapsulates the
concept of learning both as a process which ocoues time, and as a personal
experience of gaining new insights. Learning is uhbentering new, previously
unknown fields of knowledge, and it involves becognimore able and knowledgeable
as one explores this new terrain.

The metaphor of a journey can also be used to geptany own progress from a
curious student studying the natural sciences, thed a young doctoral student
learning about the structure and function of cétisan engaged science teacher trying
to help secondary school pupils learn biology amehastry. After a while, | began to
wonder about my pupils’ learning, and whether tlesigh of my teaching made a
difference. | left the science classroom and edtére fascinating world of educational
research. This journey took me from one researedition to another, with a
completely different set of assumptions about hegearch is best conducted. My
journey from student to teacher, and now researblasrbeen long and fascinating. The
question | return to again and again is whetherobit matters how we teach, and there
is general acceptance that it does. The detailwlof, however, are a little more
complicated, and the present thesis is an attemgbted light on this multifaceted issue.

The thesis focuses on learning and understandinggdan undergraduate course in a
medical programme. Although the context is medichication, the research questions
and the patterns which emerged are relevant beyisdfield. Students in higher
education in Sweden are generally enrolled in wrdduate or graduate programmes
which often consist of a series of obligatory cesrsThe subject of the present research
is a mandatory course in pathology, an essentralgbanedical education. Each new



course students take can be described as entemmayvaerrain of subject-specific
knowledge presented in unknown terminology. They embarking on a journey
towards understanding, and making the unfamiligs the familiar. Students are not
left to themselves, as each course offers a sefiésaching and learning activities,
designed to equip them with the necessary toolskand/lledge for their journey. But
what do their journeys entail?

We chose a pathology course as the context forésearch project, a course taught at
the end of the second year in the medical curmaul®athology is the study of
diseases, and it was chosen because it belonlgs tmsic sciences, but also provides a
bridge to the clinical sciences of the medical icutum. This particular course
included a variety of teaching and learning adgasitwhich made it interesting in terms
of exploring students’ learning and understandigthermore, students participated in
autopsies as part of the course, and the strondi@mmoevoked by these sessions
provided an interesting dimension to the study.

OUTLINE OF THE THESIS

The focus of the present thesis is learning ancerstahding in the context of an

authentic course. Learning and understanding amgplex phenomena and involve
many interrelated aspects. The present thesis dreawgdy on research on learning and
understanding in higher education, which is, ielffsa broad research field. However,
the background also includes overviews of researchmedical education and how
teaching facilitates understanding, as these fiatdsrelevant to this research project.
The project covers a broad theoretical sphere cfofa influencing learning and

understanding. This extensive coverage was comsldegcessary in order to highlight
relevant aspects of the research. The many aspacisuced in the background reflect
the complexity of the phenomena of learning ancewstdnding. The following chapter

provides a theoretical background, where the cerdomcepts of learning and

understanding are described and discussed. Teaahthglesigning for understanding
are described in Chapter 3. Chapters 2 and 3 atsade an overview of previous

research on student learning in higher and medidatation, as well as teaching to
facilitate understanding.

Chapter 4 presents the aims of the present reseanch Chapter 5 describes the
theoretical stance underpinning the research melbgyg used in the design, data
gathering and analysis of the different studie® pathology course, as it was designed
at the time of data collection, is described iradenh Chapter 5, to help the reader to
understand the context of the research presentadithesis.

The main findings of the four studies are descrime@hapter 6. Preliminary findings
from an additional analysis, not included in therfstudies, are also presented here.
The findings are discussed in Chapter 7, and asenied in relation to medical
education, to subject-specific issues concerniaghleg and understanding pathology,
and to more general points and reflections reggrd@arning and understanding.
Finally, a number of implications for practice argroduced which could inspire
teachers and educators in developing their owrhiegc



2 LEARNING AND UNDERSTANDING

This chapter will present the concepts of learrang understanding, which are central
to this research project. Since human learninguch sa complex phenomenon, no
single theory explains all its aspects completegarning theories typically focus on

either the individual learner, or the social anttural context in which learning takes

place.

LEARNING

Contemporary learning theories describe learningarasactive process, where the
learner constructs knowledge and understandingheh@mena such as concepts and
subject matter (Bransford, Brown & Cocking, 200@ath & Scott, 2003; Schunk,
2004; Perkins, 1999). According to this construstiwiew, knowledge is not
something objective which can be transmitted fromacher to student. Instead,
knowledge is subjective, and is considered to bestcocted in dynamic interaction
with the physical and social learning environmeithunk, 2004). Learning involves
both individual and sociocultural aspects, but mémgorists focus on only one of
these. Constructivist theories of learning stemmfrthe work of Jean Piaget, Lev
Vygotsky and Jerome Bruner, among others (cf. Rosh®96). Piaget believed
learning to be a dynamic process consisting of tfterent, but complementary,
processes: assimilation and accommodation. Asgianilgs an additive process where
new experiences are organised into our cognitiwetsires and understandings, and it
is considered a more basic process than accomrmond&bmetimes, neexperiences
contradict our present understanding and cannantfit pre-existing structures. This
means that we accommodate, or change the cogsttiveture through reflection and
integration, and transform our understanding. Altto Piaget (cf. Fosnot, 1996) was
interested in learners as individuals, he acknogdddthat they interact with the
situation and the context. Vygotsky, who also itigased concept development, was
more interested in the interaction between theviddal and society, and focused his
work on the effect of social interaction, languagel culture on learning (Vygotsky,
1978). Piaget and Vygotsky have both had a tremendoafluence on worldwide
education in terms of theories of learning and atiaoal practice.

The work of Piaget and Vygotsky gave rise to twamsdrands of learning theory:
individual and sociocultural views of learning (cba& Scott, 2003). Individual views
focus on how the individual learner constructs kieolge and meaning in interaction
with the environment. Theories of conceptual chafafeVosniadou, 2008) and the
development of expertise (Schmidt & Rikers, 200/ examples of this strand of
research, which focuses mainly on cognitive asp#Edesarning. The sociocultural view
builds on the work of Vygotsky, and concentratesaad on learning deriginating in
social interactions between individuals, or as wundiials interact with cultural
products that are made available to them in boaketber sources”(Leach & Scott,
2003:93). Academic disciplines involve specific estific concepts and language
which students need to understand. Learning, ammprdo the sociocultural
perspective, involves a process of internalisirggdbientific language, acquiring ways
of thinking about the discipline and practising (iteach & Scott, 2003). Some



researchers argue that it is possible to bringthegendividual and social views of
learning (Billett, 1996), while others insist thtdte two views are fundamentally
different in terms of both epistemology and ontgld§acker & Goicoechea, 2000).
Sfard (1998) offers another way of describing the=oof learning using two metaphors:
the acquisition and the participation metaphor. &bguisition metaphor sees learning
as the process of acquiring knowledge, and is deghaias something the learner
possesses. The participation metaphor, on the d¢taed, involves the process of
becoming a participant, where the learner becoma® rand more involved in the
activities, community or discourse. Both metapHwage advantages and weaknesses,
and Sfard argues that we need both, as they offéeraht perspectives. The
phenomenon of transfer, or the ability to learn sttmmg in one context and use the
knowledge in others, can only be explained in teainthe acquisition metaphor. To
understand the process of enculturation, whereestaddevelop and socialise into a
profession, we need the participation metaphors Thesis focuses on a form of
learning based mainly on conceptual understandamg, the discussion therefore
concentrates on the acquisition metaphor as the meiaphor of learning.

Learning from the students’ perspective

The concepmeaningful learningoriginates in work by Ausubel and his co-workers
(1968), who made a distinction between meaningfd eote-learning. Meaningful
learning involves making an effort to understandospts or phenomena and relate
them to prior knowledge, whereas rote learningilsnt@emorising isolated information
in a routine way. Since the 1970s, researchers bhagr exploring learning from the
learner’s perspective, which has led to new insightb how students learn. Marton et
al., for example, found that students adopt twonnagiproaches to learning: a surface
approach or a deep approach (Marton & Salj6, 19Y8a6b, 1997). The researchers
conducted a series of experiments where studesdistexts and were then interviewed
on what they had understood from the text and ey had approached the task. The
researchers found that some students missed timepmiaits in the text simply because
they had not been looking for them. This phenomeyigc research, originating in
the work of Marton and his colleagues in Gothenpbeg contributed significantly to
our understanding of student learning. People ansidered to have different concepts
of learning, ranging from simply taking in infornm@t to transforming information to
develop a personal understanding (Saljo, 1979).sdhsoncepts are hierarchical,
moving from limited to more advanced notions ofrhéag. More recently, an even
more advanced concept has been described, wherengas seen in terms of a
person’s development (Marton, Beaty & Dall’ Alb&9B). Whether students adopt a
deep or surface approach in a specific situatioexgained as a combination of the
person’s concept of learning and how she or herepmes the situation (Marton &
Booth, 1997).

The research presented in this thesis exploresxperience of learning from the
student’s perspective. As experience is a centatept in theories of learning, this
will be discussed briefly. Experience may be viewedembrace of the following
dimensions: cognitive, emotive and physical (Jar06). We experience the world
through our senses, and become aware of our erpesienot only through our
thoughts, but also through sensations and feeligghis thesis, experiences are



considered to be personal, and through them wa,leat in the world and develop as
human beings. In education, phenomena in the etterorld are often mediated by
explanations in books or by teachers, through mster illustrations, or presented in
the form of theoretical ideas (Jarvis, 2006). Stislehave limited opportunities to
experience them first hand, which may influenceneg and make it difficult to
understand these phenomena fully. To experiencegpiena in the world around us,
we need to experience things something. In order to do this, we need to dislisiy
phenomena from other aspects of the surroundinddwget still relate them to the
specific context (Marton & Booth, 1997). At any givmoment, some aspects are in
the foreground of our awareness, while others nenmaithe background (Asplund,
1970; Marton & Booth, 1997). The experience of &grning situation involves two
aspects: “what” and “how”. Learning always involtearningsomethingfor instance
the structure of a cell, a mathematical algorithnmthe regulation of blood glucose
level, and this can be referred to as‘tivbat” aspect or thedirect objectof learning.
This aspect is the content the students are rebtariearn, and often involves mediated
phenomena. Théhow” aspect of learning refers to the learning act itself dodhe
approach students adopt in a given learning sitmalihis aspect involves the strategies
students use to learn, their motives and intentiamsl how they interpret the
requirements of a situation or the task at hands Thesis focuses on students’
experiences of the “how” aspect of learning.

The approach students take has been found to dteddb the learning outcome (Van
Rossum & Schenk, 1984). Students who adopt a surd@proach seem to view
learning as memorising, and do not present ansofetise same quality as students
with a deep approach. It has also been found tiaests differ in the way they
organise complex learning material. Some studerganise the content in a holistic
way, relating facts and parts to the whole, whileecs merely order the parts in an
atomistic way, without relating to the whole (Svems, 1997). Students’ intentions in
terms of their studies have also been found to havajor influence on their learning
(Entwistle, 2009; Entwistle & Peterson, 2004)surface approach has been associated
with an intention to memorise as much knowledge@ssible in order to meet the
assessment requirements. In this case, the statsigidents use seem to focus on rote
learning, which often results in fragmented knowkdand lacks any deeper
understanding. In contrast, students who apprdaein iearning with the intention of
understanding wish to learn for their own sake.yTloek for the underlying meaning
in the task or text, relate new knowledge to te&isting knowledge and are also more
likely to acquire a deep understanding. At firesaarchers believed memorising to be
associated with a surface approach and a reprodutiiected orientation. However,
the relationship between memorising and understgndas been shown to be more
complex, and students aiming for a deep undersigngiave also been found to use
memorising as a strategy for learning (EntwistleE&twistle, 2003; Kember, 1996;
Marton, Wen & Wong, 2005).

UNDERSTANDING

As mentioned above, students’ intention or aimhiirt studies is one of the factors
which differentiates deep and surface approachesledp approach to learning is



associated with an intention to understand for eligMarton & Salj6, 1997). This
raises the question of what it means to understéhd.concept of understanding is
elusive, and there are very few definitions of wihiatentails. Two views of
understanding can be identified from the educaliditerature: understanding as a
mental model (representational view), and undedsatgnas an ability to act flexibly in
novel situations (performance view). According ftee tfirst strand of literature,
understanding is to see somethaggomething, or to grasp the meaning of something.
Understanding can also be described as disceraittgrps (Gardenfors, 20100 order

to understand, the learner has to make connectiotiselate new information to prior
knowledge in a meaningful way (Ausubel et al., )968ote learning, on the other
hand, focuses on routine repetition and memorisangl, often results in fragmented,
isolated knowledge. Understanding therefore inwhiilding a coherent whole,
integrating the many pieces of new and old inforomeBurns, Clift & Duncan, 1991).
This coherent whole may become a mental image, thoe® referred to as a
“knowledge object” which can be *“visualised” (Burmt al., 1991; Entwistle &
Entwistle, 2003; Entwistle & Marton, 1994). Brun@977:7) argues that the most
important aspect of learning is to understand tidetlying principles in each subject,
and that‘grasping the structure of a subject is understangdit in a way that permits
many other things to be related to it meaningfullg. learn structure, in short, is to
learn how things are related This process of integrating new knowledge inther
and more complex mental structures has been fouratdur in phases, as medical
students learn more and more about diseases andyhgtoms (Schmidt & Rikers,
2007). The knowledge becomes “encapsulated”, amdepts and understanding of
detailed mechanisms and their interrelations arekqzh into high-level, abstract
concepts which can be used to explain the sameoptemon. Understanding can be
achieved to different degrees, or levels, rangingmf a low level or limited
understanding, to a high level or deep understandthenomenographic research has
revealed qualitative differences in students’ ustderding of subject matter, i.e. what
they have understood from reading a text or how kiave understood central concepts
in economics, physics or mathematics (Bowden & dMgri998; Marton, Hounsell &
Entwistle, 1997). This research has revealed @iffegs in students’ understanding of
these phenomena, ranging from advanced to mordetimiunderstanding. More
recently, researchers have explored medical stsidenterstanding of anatomy and
the concept of flow in physiology (Fyrenius, Sil&nWirell, 2007; Wilhelmsson et al.,
2010). Understanding is dependent on the contektosmnthe richness of a person’s
knowledge of a phenomenon (Burns et al., 1991; étgdn, 1985). Understanding can
grow gradually, in an additive, bottom-up processmore knowledge is acquired and
more connections are made between pieces of kngalgd¥osniadou, 2008).
However, understanding can sometimes be a suddenoptenon, like an “aha”
experience or insight (Auble, Franks & Soraci, 19R8lls, Estow, Soraci & Garcia,
2006). “Aha” experiences always seem to be precdged lack of understanding,
indicating that these sudden insights first requiseto be aware that we do not
understand something. Developing understanding sametimes bedifficult.
Knowledge can be troublesome in a number of wdysan be counter intuitive, for
example, or learned by heart but not integrateal pmior knowledge, which can hinder
the development of a deep, personal understanBieriqs, 1999).



Understanding, as described above, is viewed asrdahmodel or representation, as
something a person possesses. It is a common d¢angegychological research and in
everyday language (Perkins, 1998). This view of eusidnding conforms to the
acquisition metaphor of learning, and has beercieed for not acknowledging
sufficiently the social and cultural context ofieiag (Sfard, 2002). In contrast to the
representational view, the performance view of ustdeding sees it as the ability to
think, explain, relate and use knowledge flexibly new and different situations
(Newton, 2000; Perkins, 1998). It focuses on whaeeon cardo when he or she
understands something. According to Sfard (200&)etstanding is about experience,
and she is opposed to a mental representationeoplienomenon. She argues that
understanding does not have to precede the usenalé&dge, and proposes that
comprehension can develop hand-in-hand with theotig@owledge. Students with a
limited understanding are able to mention and dasdtopics briefly, whereas students
with a deeper understanding can explain the sapie &md relate it to similar ones.
Perkins, who shares this view of understandingtevrtnderstanding shows its face
when people can think and act flexibly around wihaty know. In contrast, when a
learner cannot go beyond rote and routine thoughdl action, this signals lack of
understanding’(Perkins, 1998:42).

Another important aspect includes the fact thalestts’ understanding is personal, and
influenced by their interpretation of the task #mel context (Entwistle & Smith, 2002).
Furthermore, understanding is always partial armvipional. As we learn more, our
understanding and the ability to use our knowledigelops (Perkins, 1998). From an
educational standpoint, the performance view of emstdnding is particularly
interesting. When learners are engaged in acsvitiich put their understanding to
work, their level of understanding becomes vistblethers, and it is possible to assess
the extent to which students have understood agohemon. However, teachers need
to assess the performance of their students iticeléo a “target understanding”,
which is the level of knowledge and understanditnglents are required to reach at a
certain stage in their education (Entwistle & Smz802). Embracing the performance
view of understanding has implications for the tgbeeaching and learning activities
we design, which will be discussed in the next téap

Learning and understanding

As noted above, understanding can be conceptuaisdtaving dimensions of both
process and product. Understanding involves arveaatkploration of connections
between pieces of information, and the interpretattf concepts and processes in
using one’s knowledge (Ausubel et al., 1968; Batnal., 1991; Perkins, 1998). This is
known as “the process”. The result of this proéessset of coherent wholes, which are
more or less rich in interconnections, and theitgbtib act flexibly with one’s
knowledge (Entwistle & Entwistle, 2003; Entwistle Marton, 1994; Marton et al.,
1997; Perkins, 1998). This is known as “the produactarning can therefore also be
described in terms of process and product (Ausebal., 1968), where understanding
always involves learning, but not all learning ilwas understanding. In
phenomenographic research, on the other hand,stadding is viewed as an outcome
of learning. The different approaches to learnigehimplications for the learning
process, whether they involve memorising routinelymaking interconnections and



relating to prior knowledge and experiences (Maomooth, 1997; Marton et al.,
1997). Learning is therefore seen as a processhvdaio result in different qualitative
levels of understanding. However, the process aodugt dimensions of learning are
intertwined. There are no “end points” in learnifigs a journey, and there will always
be more to learn. In this thesis, learning is viévas an overarching concept which
involves theoretical knowledge, practical skillglaititudes, and which includes both a
process and a product dimension. Theoretical kridyelecan be learned by heart and
recalled, and procedures can be learned and pefomoutinely. Neither of these
involves understanding. In this research projeatydver, understanding is considered
to have two dimensions. On the one hand, it is @ivea process of meaningful
learning, whereby concepts are related and corthetde prior knowledge and
experiences. On the other, it involves a produamnedision of provisional
understandings which can be more or less sophistica

Students’ experiences of understanding

Students’ experiences of understanding have rgcéetn explored by educational
researchers. In a series of interview studies, pfhenomenon was investigated as
students prepared for examinations (Entwistle & wisite, 1992; Entwistle &
Entwistle, 1991). They described their experiencesinderstanding as feelings of
coherence and “wholeness”. Understanding was almaking connections between
details and wholes, and about integrating new im&tion with previous knowledge
(Entwistle, 1995). The students’ experiences diffien terms of the breadth and depth
of their understanding, and in terms of the stmectihey used to make sense of the
material. Some students used structures from ktar books, while others worked
out their own structure, which could be experienasdn integrated whole (Entwistle
& Entwistle, 2003; Entwistle & Marton, 1994). Sturde have also been found to differ
in their approaches to understanding and how tleayt evith detail{Fyrenius, Wirell

& Silén, 2007). Some students considered the oslatietween details and wholes
unproblematic and linear. In other words, they tiduhat learning more details led to
greater understanding. Other students focused tharaietails or wholes when they
studied, as they felt these were competing aspatssome students believed details
and wholes evolved together and worked togetheimjarove understanding. The
students’ experiences in the studies described eabaV involve a sense of
connectedness between details and the whole. mssé®at“when students reach a
deep personal understanding, it has a holistic ydbr them, and brings together
related ideas along with the supportive detail thelso makes it academically
acceptable. This type of understanding is not jostgrated, it becomes actively
integrative as it pulls in additional related ideas to create enlarged understanding.”
(Entwistle, 2009:56).

Developing understanding is more than a cognitreegss; it also involves emotional,
perceptual and social aspects. The sudden “aha’amiowhen things fall into place, or
being able to follow a lecture, gives students elifig of satisfaction (Entwistle &
Entwistle, 1992; Entwistle & Entwistle, 1991). Iddition, the sense of coherence and
connectedness makes students feel confident abxultireng what they have
understood to themselves or to others. A form ofggual understanding was found



when medical students learned anatomy, suggediatgvisualisation of the human
body is important for their learning (Wilhelmss@ghlgren, Hult & Josephson, 2011).

Both the representational and performance views galuable insights into aspects of
the complex phenomenon of understanding. Howewethis thesis understanding is
explored from the students’ perspective, and tksgmnt inquiry is more concerned with
how comprehension, or the lack of itesperiencedhan with what it actuallys. This
places the present research withingh&lent approach to learnirtgadition (Entwistle,
2009; Marton et al., 1997). Understanding is viewsdnore than a cognitive process;
it involves the whole person, and includes emotigrexceptual and social aspects.

UNDERSTANDING IN MEDICINE

Although the present research project draws mainliterature within the domain of
higher education, the context is medical educatibmerefore, an introduction to
research on student learning within medical edanas presented here. In research on
medical education, understanding has been invéstigemainly from a cognitive
perspective, focusing on the development of exgeertand how basic science
knowledge is related to clinical knowledge (Schm8diRikers, 2007). A series of
studies exploring the relationship between knowdedf) basic science and clinical
diagnosis comes within the scope of this thesie Basic sciences (including cell
biology, biochemistry, anatomy and physiology) aften learned during the first years
of medical education, and are thought to providmlal base for learning the clinical
sciences (Kaufman, Keselman & Patel, 2008). Inri@sef experiments it was shown
that making use of biomedical causal explanatiangeason about clinical cases
enhanced medical students’ understanding of ttaigakhip between symptoms and
diseases (Woods, Brooks & Norman, 2005, 2007a)héumore, understanding the
underlying mechanisms of diseases seemed to bertampan diagnosing difficult
clinical cases (Woods et al., 2007b). These firgliwgre confirmed by Ahopelto and
co-workers (2011). They found that students witteap understanding of biomedical
knowledge performed better in a clinical assignm#ran students with limited
understanding. Relevant knowledge of the basiceegwould appear to be important
not only to novice medical students but also toeepced clinicians when they are
interpreting clinical cases (Nielsen, Gotzsche,rfeo& Eika, 2012). Taken together,
these research findings suggest that a deep uadeirs of the basic sciences is a
major factor in the ability to solve clinically eslant tasks, and this is the case for
novice medical students as well as experienceiclirs.

Learning is contextual, and students’ experiencésurmerstanding in different
disciplines is likely to be influenced by their peptions of the nature of the discipline
(Anderson & Hounsell, 2007; Newton, Newton & Ob&rsk998). Students’
understanding of physiology and anatomy has recebden explored from a
phenomenographic perspective (Fyrenius, Silén.et2@D7; Fyrenius, Wirell et al.,
2007; Wilhelmsson, 2010). These studies showedhtledical students differed in their
perceptions of learning the subjects. Their conogpstudying anatomy was to learn a
detailed body of material and to link it to threeidnsional structures in the body
(Wilhelmsson et al., 2010). Memorising details afa@mical structures was



challenging, and students constructed meaningfiareint ways, such as relating the
structures to their function, or to the importané&nowing the anatomy of the human
body for their future profession. Contextualisatis@s important, as anatomical
knowledge alone did not seem to be sufficient &at meaning (Wilhelmsson, 2010).
Physiology is concerned more with different proesss cells and organs, which are
interrelated in complex ways. Research has showw Istudents sometimes
misunderstand physiological phenomena and havecudifés understanding how
underlying physiological principles apply to diféat situations and systems (Modell,
2000; Michael, 1998). Understanding physiology imgse more than being able to
explain causal relationships. It is about comprdienthe complexity of biological
systems and the ways in which they are regulated, r@aching this level of
understanding can be difficult for students (Fyweni2006; Fyrenius, Silén et al.,
2007).

Multimodal experiences appear to be important fedizal students’ learning, and the
opportunity to see, smell and touch has been showrelp students develop a deep,
integrated understanding of the medical scienced(harsh, 2007; Pandey & Zimitat,
2007; Wilhelmsson et al., 2010). Medical educatiolves complex situations, where
emotional, visual and tactile experiences can ifatl or, in some cases, obstruct
understanding. For instance, studying a human edipsugh dissections or autopsies
can be valuable. It can help students understamthtiee-dimensional structure of the
body and where organs are located in relation ® amother, but it can also cause
anxiety and distress (McNamee, O’Brien & Botha, 208enney, 1985; Smith &
Kleinman, 1989; Wilhelmsson et al., 2010).

Scheja and Bonnevier (2010) found that medicalesttgdexperienced understanding
as a gradual development, and that they misseddpavsense of the “big picture” in
the early years of their education. However, thelatits seemed to be comfortable
with the apparently slow development of understagdiVhere topics reappeared in
different courses, their understanding developedhawys fell into place. Their
understanding was transformed significantly as #@gred the clinical phase of their
education, where knowledge from the different pmei@al courses was integrated
into a larger whole and a more general understgrafimedicine as a discipline.

STUDENTS’ WILL TO LEARN

Learning is sometimes difficult. It can be frustigt to study hard and still not
understand. It can also be boring, or studentdaemmpressured to meet the assessment
requirements. Learning requires effort and a wallpersist. Learning can also be
inspiring and rewarding, when we succeed and Igangs we initially found difficult.
Regardless, the key to learning lies in the matwagand the will to learn. Barnett
suggests thatAt any level of education, a pupil, a student cahmake serious
progress unless she has a will to do so. Unlesshsisea will, a will to learn, she
cannot carry herself forward, cannot press hergativard, cannot come successfully
into new pedagogical situations.(Barnett, 2007:15).
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Motivation is about students’ drive to engage icestain activity or task (Pintrich,
2003). Motivation is a construct that involves mes, will and interest, as well as
engagement, and which influence students’ studyawebr. In the present thesis,
motivation will be regarded as an educational pherwon that significantly influence
student learning. Students differ in their motigatio learn and study, and their will to
engage in learning may come from a number of diffesources. Some students are
mainly motivated by external factors, such as oitgi a reward (pass assessment
requirements) or avoiding failure. In contrastyimgic motivation originates from a
genuine interest to learn and understand for ohéBa&jgs & Tang, 2007; Brophy,
1998). Interest in the subject has been associatttda deep approach to learning
(Biggs & Tang, 2007). Students who are interestethé subject or task at hand are
also more likely to spend more time learning andrmpare effort into it, which in turn
has been shown to have positive effects on thail@aoutcome (Schiefele, 1991).

From an understanding point of view, thereforajnstc motivation is considered more
effective. However, it is not particularly realcsto expect intrinsic motivation from alll
students at all times in educational settingsadt, fit is more common when people are
engaged in activities they have chosen themsebras,in which they are genuinely
interested (Brophy, 1998). Brophy offers the conad#pg‘'motivation to learn”, which
takes the special conditions of educational sedtimjo account. In education, the
curriculum content, and the teaching and learnrctiyides, are selected by teachers,
influenced both by their teaching traditions andatvéociety believes students should
learn. Teaching takes place mainly in groups, aachdndividual student’s needs
cannot be met at all times, so sometimes studeftsenfrustrated, bored or positively
challenged. Furthermore, their performances aresasd and graded, which tends to
make them concentrate on successfully meetingehedds of the assessment. By the
concept of “motivation to learn”, Brophy (1998:12)eans“a student’s tendency to
find academic activities meaningful and worthwhied to try to get the intended
learning benefits from them. [...] Students who aretivated to learn will not
necessarily find classroom activities intenselyapieable or exciting, but they will take
them seriously, find them meaningful and worthwhile

Learning tasks need to be valuable to studentsy fhest find them meaningful and
challenging at their level of competence, so thaytfeel they can complete the task
successfully (Brophy, 1998). If these criteria amet, students are more likely to
engage in a learning task and experience the pkeasieing completely absorbed by
a problem. They are also likely to feel the satitsfem of mastering and understanding
something difficult as a result of hard work antbef(Bruner, 1977). However, if the
task is too hard or too easy, or if the studentsatoexpect to succeed, they may give
up entirely, or invest only minimal effort in ordi&r meet external requirements and no
more.

Alienation and engagement

Recently, a number of authors have offered anreltse framework for understanding
student learning in higher education by concepingilearning in terms adlienation
and engagement(Case, 2008; Mann, 2001). The perspective of alien and
engagement could provide a broader and more comliesd¢d view of students’
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learning experiences, as it also takes approaahdsatning and motivation into
account. When students adopt a surface or stragggi®ach to learning, focusing on
memorising and unreflective reproduction or on s&$ent requirements to improve
their marks, they may be alienated from the sulgadtthe process of engaging deeply
in meaningful learning (Mann, 2001). The conceplanation includes the experience
of entering a new discourse as a “stranger in @darland”, not fully understanding
the language or the rules of the game. Academaptiizes have their particular ways
of thinking and practising, and form boundarieshwitther disciplines (cf. Kreber,
2009). The student entering a new discipline ioatsider, and may or may not feel
comfortable joining and engaging in the particuthsciplinary discourse. While
alienation involvesdisconnection an experience of being isolated from a group or
activity, engagement represents cannection and involvement (Mann, 2001).
Engagement is multi-dimensional. It entails thevactind interactive behaviour of
students, as well as cognitive dimensions suclelasegulation and a will to learn. It
constitutes a deep approach to learning, and takesccount emotional factors such
as interest, enthusiasm and a sense of belongaigu(k011).

Vermunt and Verloop (1999) provide additional imdggy into the concept of
engagement in their detailed analysis of the warddt activities students use for
learning. They categorise these activities as tiogniaffective or regulative. Cognitive
activities involve processing, such as relatingalgsing, selecting, memorising,
structuring and applying. Affective learning adii®$ are where students create
strategies to cope with emotions which arise dueagning. These include maintaining
a willingness to learn, how to deal with failurencentrating, paying attention, judging
oneself and ascribing value to learning. The tdimchain includes activities involving
metacognitive regulation, such as planning, momi¢or adjusting, evaluating and
reflecting. Students differ in their use of leagiactivities, and as a result some are
more engaged in learning than others. The concétienation and engagement may
best be understood as a continuum where studentbecanore or less engaged and
connected to the task at hand, the course, théplie; studying at university as a
whole and the social aspects of being a student.

There are still relatively few empirical studiesorfr the broader perspective of
alienation and engagement. A study by Case (2@Qif)df that students were alienated
when they focused on self-discipline and drudgersesponse to curriculum overload,
but when they were passionate about their studidsfuture profession they became
engaged and enjoyed the course. The study alsdl fihan, in large classes, students
tended to interact only with a limited number ohet students. Opportunities to

interact with other students in small group adaegitduring the course were positively
welcomed by students. They also appreciated emisticsiecturers who inspired them
to engage in the discipline. The finding that tesishhave an important role in engaging
students was also reported by Bryson and Hand 283 McCune (2009). In the

study by Bryson and Hand, this was mainly descrihd@drms of the lecturers’ lack of

enthusiasm, their use of too many slides or tlegidéncy simply to read the slides, all
of which were disengaging for students. The stielenMcCune’s study, on the other
hand, noted how they had been inspired by theghtxa’ enthusiasm for the subject
area, which had encouraged them to engage in tgarfine way in which the students
were taught and assessed also contributed to hgaged they were. Their willingness
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to become involved was influenced further by auticdearning experiences, where the
tasks were perceived to be relevant and realistielation to the discipline and their
future profession (McCune, 2009).

To summarise, students’ will to learn, and theitlimgness to engage in learning

activities, are multi-dimensional. These factoesiafluenced by how students perceive
aspects of the learning environment, as well as thetives, intentions and learning

strategies, and how they cope with emotional aspEdhe learning situation.
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3 DESIGNING TEACHING TO FACILITATE
UNDERSTANDING

This chapter summarises essential aspects of tepdmd models of curriculum and
course design relevant to this thesis project. Aiegds central to all formal education,
and is a multi-faceted phenomenon which can be eminalised in a number of
different ways. Teaching is always planned andgihesli by someone, and choices are
made regarding the “what” and “how” aspects of Weag. The “what” aspect involves
the content, the material students are requirdelatm in a particular course or activity.
The “how” aspect involves the kind of teaching dearning activity (TLA) used to
facilitate learning of the content. One way of #ing of teaching is in terms of the
variety of activities teachers are engaged in (RosStenfors-Hayes, 2008). These
activities include preparation and planning, séectand organisation of course
content, giving a lecture, leading a seminar, agyag a group discussion among
students, writing assessment tasks and making foelges about students’
performances. Some of these activities are periwnmehe classroom, in interaction
with students, while others take place before taraflassroom-based learning. In this
thesis, teaching is viewed as all the activitieclers undertake, before, during and
after classroom interaction, to facilitate studelgarning. However, teaching is more
complex than the activities themselves. Teachgusrence teaching in different ways,
which can be described as: “teaching as tellinggaching as organising student
activity” and “teaching as making learning possiblRamsden, 2003). In the first
concept, teaching is a matter of transmitting imfation to students, and the activities
often include lectures, where sufficient informatican be presented efficiently. The
second concept focuses more on activities whedests learn in an active way. The
third concept is more complex, and views teachisg grocess where teachers and
students interact. Communicating with studenteegarded as important in assessing
their learning, and in helping them to developradepth understanding of the subject.
Teaching methods have been shown to be influengdticoway teachers understand
teaching and learning, as well as by their undedstg of the subject matter
(Lindblom-Ylanne, Trigwell, Nevgi & Ashwin, 2006; tin, Prosser, Trigwell,
Ramsden & Benjamin, 2000; Prosser, Martin, Trigilhmsden & Lueckenhausen,
2005; Trigwell & Prosser, 1997). Teachers with arenatomistic and less integrated
understanding of their subject are more likelydous on transmitting information in
their teaching, whereas teachers with an integratetl deep understanding of their
subject focus more on facilitating their studenisderstanding. Each teaching and
learning activity entails a pedagogic encounterrefsudents engage with the subject
to a greater or lesser extent.

CURRICULAR TRENDS IN MEDICAL EDUCATION

Medical education involves training for a professidt is therefore complex, and
involves both theory and practice. A responsiblgfgssional education addresses the
knowledge, skills and attitudes the students needetvelop in order to become a
capable professional (Shulman, 2005). There areargety of models in medical
education, ranging from a focus on discipline téfedent versions of integrated
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curricula. Traditional curricula are often discaq@tbased, and focus on basic sciences
in a preclinical phase followed by clinical courseghe later years of the curriculum.
The teacher is seen as the expert, knowledgeahtesior her field. This view of
medical education, originating in the work of Flekmvho presented the model in 1910,
has been common in many medical schools since #mhhas been hard to change
(Tosteson, 1990). The disadvantage of this typeuoficulum is the separation of
theory and practice, which may cause a problemaofter, and difficulties in making
practical use of the knowledge acquired in a theaiecontext (Bolander Laksov,
Lonka & Josephson, 2008). During the last decdumsever, there has been a shift in
medical education, from teaching regarded as krdyyeldransmission towards more
student-centred teaching methods where the studargs actively engaged in
constructing their own knowledge. The integratidrth® basic and clinical sciences
seems to have become a standard approach, anemrbbaked (PBL) curricula have
become the most common form of curriculum desigmedical schools worldwide
(Boud & Feletti, 1997; Harden, 2000). Problem-basddcation was first introduced
into medical education during the 1960s at McMadtarersity in Canada (Barrows &
Tamblyn, 1980). In PBL, students work in small grewith a real life problem or
situation as the point of departure. Other TLAs affered as resources, such as
lectures and seminars. PBL curricula are integraded are often structured around
themes or organ systems rather than disciplinek. g@Bmeates the entire curriculum,
and requires substantial organisational changes ttvaditional, discipline-based
curriculum (Boud & Feletti, 1997).

Bruner's idea of a spiral curriculum, where topmse revisited and the level of
difficulty increases, has been particularly intéresfor medical education (Harden &
Stamper, 1999), and may be a guiding principleisgipline-based, system-based and
problem-based curricula. Bruner (1977) arguedtti@structure of the subject, or how
things are related, is one of the most importapeets to learn. Only by understanding
basic ideas and principles is it possible for stigl¢éo transfer their knowledge and use
it in new situations. According to Bruner, this slibbe at the heart of the educational
process. Subsequently, the curriculum needs tardmnised to encourage students to
revisit the basic and important ideas and prinsijopheeach subject repeatedly, building
on them and deepening their understanding so liest learn to use them in more
complex situations. The solution advocated by Brisée spiral curriculum, based on
these basic ideas and principles. It suggeststélaahers should return constantly to
these ideas and principles at progressively higbeels, presenting them from
additional perspectives and in ever more details Will ensure that students learn
what matters most, and that they are equippedeahis knowledge and understanding
in their future life.

A more recent curriculum theory is known as Outceinased Education (OBE)
(Biggs & Tang, 2007; Harden, Crosby & Davis, 1999)e concept central to OBE is a
focus on the “product”, which in this context me#éms competent and capable student.
The intended learning outcomes (ILO), i.e. the missleknowledge, skills and attitudes
we wish the students to develop during their edocashould be clearly and explicitly
stated, and should guide the choices of what amd tboteach and assess. In other
words, intended outcomes define the process, asaselhe teaching and learning
activities which should help students to achieve IttOs. In this system, there is less
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focus on the content itself and more emphasis wtest performance and capabilities.
Consequently, assessments in an outcomes-baseuliicumr should be designed so that
students are required to perform tasks which arectly aligned with the intended
learning outcomes (Biggs & Tang, 2007).

Another way of describing different curricula haseh proposed by Jolly (1998). He
outlines four major types of curricula found in neadl schools: content driven, method
driven, assessment driven and outcome driven. ®hteist driven curriculum is often
discipline-based, and typically involves a tradiab model which separates the basic
and clinical sciences. The content driven currigyldating back to Flexner, has also
been called a “structure-and-process-based” clurncu (Carraccio, Wolfstahl,
Englander, Ferentz & Martin, 2002). Method drivemricula have a well thought out
pedagogical method which pervades the entire clune. This framework includes
problem-based curricula. Outcome driven curricoleus on explicit goals, expressed
in terms of ILOs or objectives, and teaching andessment are adapted to
accommodate them. Here we find different versioh©BE, which can either be
problem-based or discipline-based (Biggs & Tang)720Harden et al., 1999). A
competency-based curriculum, which explicitly statdhe competencies medical
students should achieve, is an example of OBE wha$ gained ground in many
medical schools (Carraccio et al., 2002). All auria are, to some extent, assessment
driven. From the students’ perspective, the assa#sdefines the curriculum, and will
have a major influence on their studying and lesyrstrategies. This phenomenon has
been called the “backwash effect” (Biggs & TangP20 Where intended learning
outcomes and teaching and learning activities docoarespond to the assessment
requirements, students will often focus mainly ba assessment. From a curriculum
perspective, this is more of an unintentional siffect, and has been denoted the
“hidden curriculum” (Snyder, 1971). There are alsases where assessment
intentionally drives the curriculum, in specialdgrtification, for example (Jolly, 1998).

DESIGNING COURSES TO FACILITATE UNDERSTANDING

Constructivist learning theories have had a majfluence on instructional methods,
placing the active, engaged, reflective learnethatcentre. The design of courses is
important in terms of teaching and learning ac@sit because it influences what the
students do, and in turn what and how they learggd3 1999). In this thesis, designing
teaching to facilitate meaningful learning mearet teachers plan and perform TLAs
(lectures, seminars, etc.) with the aim of fadilitg learning of a specific content. The
design of a course and its activities is in thedsaof the teachers. They “set the scene”,
and decide how the content and subject are presemtbe students (Selander, 2008).
This “scene” could be a theme, situation or probighich students are expected to
work with to construct and transform their knowledand to develop understanding. A
number of models of course design are based onnatraotivist perspective on
learning, and focus on facilitating meaningful teag. Biggs (1996; Biggs & Tang,
2007) argued that, if intended learning outcomesching and learning activities and
the assessment are constructively aligned, anddesigned to promote and assess
meaningful learning, students are more likely topch deep approach to learning. In
this model ofconstructive alignmentthe emphasis is on conceptual understanding,
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constructive learning processes, students’ actigagement, and assessment, focusing
on understanding and application rather than facacall. The teaching and learning
activities provided should help students to engagirely in meaningful learning, and
in turn to achieve the intended learning outcorBeggs’ model builds on ideas from a
framework developed by researchers involved indetafero at Harvard Feaching

for Understanding- where there is a strong emphasis on conceptudgrstanding,
ongoing formative assessment, active engagemesttidénts and explicit goals which
focus on understanding (Wiske, 1998). In the Teagfor Understanding framework,
the “scene” teachers set focuses on conceptuaksiadding, and open-ended topics
are chosen to help students understand importaecisof the subject. Equally, the
activities or assignments are designed to helpestsdlevelop a deep understanding, as
well as to give teachers an opportunity to asskees performance. Each of these
models focuses on content which is especially alifff so-called troublesome
knowledge (Perkins, 1999), or threshold concept&chwiare essential for a deeper
understanding of the subject (Meyer & Land, 2005hurses and activities are
specifically developed to help students understhede. Constructive alignment and
the Teaching for Understanding framework are batngples of OBE, and can be used
as design principles for single courses or modalesyell as for whole curricula.

Student-centred teaching and learning activities

Each course contains specific teaching and learaatiyities (TLAS), which are the
building blocks of a course. Traditional TLAS, lstibmmonly used in higher education
worldwide, involve lectures and seminars. Howe\as, the constructivist view of
learning has become more widely acknowledged byadts, the focus has shifted
towards more student-centred activities. Exampfesie&hods which are growing in
popularity are those where students learn from eattler, such as small group
activities, peer collaboration, cooperative leagrémd peer tutoring (Schunk, 2004). In
the laboratory, students have been challenged edighy explain and discuss the
experiments and not just to follow the protocol (b, Michael, Adamson & Horwitz,
2004). Students still appreciate lectures, thougdy toften become passive listeners
(Biggs & Tang, 2007; Ramsden, 2003). However, tlageenow examples of different
ways to engage students actively during lecturgse(fius, Bergdahl & Silén, 2005;
Steinert, 1999). Other student-centred activitigsiclv are becoming common in
medical education are case methods where studealigsa and discuss clinical cases
(Stjernquist, 2001; Tarnvik, 2004) and team-baseaining where students solve
problems in groups (Haidet, O’'Malley & Richards,020 Koles, Nelson, Stolfi,
Parmelee & Destephen, 2005). In keeping with thifs ®wards student-centredness, a
view of assessment as an integral part of teaclnuylearning has gained ground in
recent years. This has led to the developmentvafiaty of assessment forms, as well
as an increasing focus on formative assessmenttt@dmportance of feedback
(Falchikov, 2005; Hattie & Jaeger, 1998; Houns2llD7; Nicol & Macfarlane-Dick,
2006).

STUDENTS' EXPERIENCES OF THE LEARNING ENVIRONMENT

Although teachers have important roles in designeaghing and learning activities
which facilitate meaningful learning, students’ qeptions of their learning
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environment have the greatest influence on tharniag strategy. The approach
students take has been found to be influencedrayrder of factors, both personal and
contextual. Personal factors, as mentioned abowhyde the students’ concepts of
knowledge and learning, their learning orientatibow they regulate their learning
strategies and their motivation to study. Contdxtéectors involve students’
perceptions of the learning environment (Entwi&tlBeterson, 2004; Lizzio, Wilson &
Simons, 2002; Lonka & Lindblom-Ylanne, 1996; Ranmsd2003; Trigwell & Prosser,
1991).A heavy workload and assessment which focusesaatl # factual knowledge
are factors associated with a surface approactemoduction-directed learning. A
perception of good teaching which focuses on stisdennderstanding and
involvement, and assessment focusing on applicatioihconceptual understanding are
factors associated with meaning-directed learmdhmeaning-directed learning pattern
has been shown to have a positive effect on acadgeiformance, whereas
reproduction-directed learning has been negatiradhted to achievements (Lindblom-
Ylanne & Lonka, 1999; Lizzio et al., 2002; Van Rass& Schenk, 1984). One study
surveyed students who studied abroad, observimg bmth before they went away and
during their stay. The study found that when sttglechanged the learning
environment, they also changed their orientatioledéoning (Wierstra, Kanselaar, van
der Linden, Lodewijks & Vermunt, 2003). In the sgudheaning-directed learning was
related to a student-centred learning environmertichw stressed conceptual
understanding, whereas reproductive-directed legrnivas associated with an
environment where memorising and recall of factkkmbwledge were emphasised.
When students changed environment in either daectheir learning orientation also
changed, which confirmed the relational natureeafriing approaches and orientations.
However, there seems to be an element of consistenthe learning approach,
suggesting that students may prefer one approaehamother, or may simply use it
out of habit, but that environmental factors enagerthem to adapt their approach to a
particular situation (Entwistle, 2009).

Researchers have been interested in investigatengs wf encouraging students to
adopt a deep approach. This may be hard to achleweever, and educational

development initiatives to promote meaningful l&agrcan have unexpected effects on
student learning strategies. Instead of promotingeap approach to learning as
intended, an initiative can steer students towadsurface approach to learning
(Mattick, 2007; Struyven, Dochy, Janssens & Giel06). In some cases, however,
there is research-based evidence to suggest thknstcentred learning environments,
such as problem-based curricula, stimulate studerdaslopt a deep approach. Newble
and Clarke (1986) found that medical studentsiBa school were more likely to use

a deep approach and less likely to use a surfgm®agh than medical students from a
traditional, discipline-based curriculum. Furtheidence of this is provided by a study
where the same group of students took two diffecentrses: a traditional, lecture-

based course and a student-centred course desmmewlve students in projects, peer
learning, etc. (Wilson & Fowler, 2005). The find:nguggested that students who
usually adopted a deep approach were consistéheiinapproaches to learning across
the two different learning environments. Interegiyn students who typically adopted

surface approaches used more deep strategies stuttent-centred course than in the
traditional course. The authors suggest that whetests are “forced” to be active and
involved, and to take responsibility for their oand their peers’ learning, they become
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more inclined to engage in meaningful learning. &eping learning environments
which facilitate meaningful learning and the useleép approaches is not an easy task.
Baeten and colleagues (2010) concluded in a reeeigw that the research findings on
the effects of different teaching and assessmerthads, which were designed to
promote deep approaches to learning and developaiamderstanding, were both
promising and discouraging.

It is evident from this overview that designingdsuat-centred teaching underpinned by
constructivist learning theories does not alwaysegate the intended influence on
students’ approaches to their learning. Models sischonstructive alignment (Biggs,
1996, 1999) and the Teaching for Understanding dkaonk (Wiske, 1998) are “ideal”
solutions, and provide support and ideas on hovddsign teaching. In addition,
research using inventories to measure studentsbapipes to learning during a course
as a whole, does not provide a sufficiently detlhlenuanced picture of their approach
to learning in relation to the different teachingldearning activities offered during a
course. There are still considerable gaps in oomkedge about how students engage
in learning and develop understanding, and abowt keaching influences their
learning during their education. Teaching and leg s multi-faceted, and in order to
design medical and healthcare curricula which ptemmeaningful learning and
development of understanding, we need to develdgetter understanding of the
interplay between teaching and learning, and howdestts arrive at their
understanding.
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4 AIM OF THE THESIS

The purpose of this thesis is to investigate therphay between teaching and learning
in everyday teaching situations and to obtain aenmaranced picture of how medical
students approach their learning on a course inediaal programme. The thesis
focuses on the students’ journey towards understgndvhich was explored by
following their experiences of learning and undsmding during a nine-week course in
their second year. Although the investigation waslamtaken in the context of a
medical curriculum, the overall aim is also broaded relates to issues in higher
education in general. It seeks to gain a betteerstanding of how teaching influences
learning, and focuses particularly on the desigeaifrses and teaching and learning
activities. It also investigates how this desigates to students’ understanding.

The overall aim is to explore the students’ expeds of learning throughout the
course as a whole. An exploratory research appraashadopted, which is described
in more detail in the next chapter, and | partitggan as many teaching sessions that
was practically possible. Of all the activitiesttingere offered to students, three stood
out as particularly interesting; a case seminamébive assessments and autopsies.
The research team chose to investigate studerperiexces of these activities more
closely to understand the interplay between tegchimd learning in these activities
more deeply. This involved:
* investigating students’ experiences of an innoeafibrm of case seminar
(Study )
« exploring students’ experiences of two differemey of formative assessment,
and in which ways these act as tools for learnstgdy II).

» exploring students’ experiences of an emotiondigllenging learning
situation: the autopsy (Study 1I).

In the fourth study, the focus was on the coursewsbole, and the aim of this study
was:
» to explore the students’ journey towards undersignand investigate whether,
and how, their experiences of learning and undaugtg changed during a
university course (Study IV).
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5 METHODOLOGY AND RESEARCH DESIGN
METHODOLOGY

Research in the field of medical education is ottarssed by a variety of research
approaches which have evolved from several diffgpanadigms, such as positivism,
interpretivism and critical theory (Bunniss & Kell2010). Medical education is a
complex and diverse field where practitioners aeskarchers from different academic
disciplines meet in their aspiration to contribtitethe development of theory and/or
practice (Albert, Hodges & Regehr, 2008ome researchers argue that medical
education research should be considered a “hardiicalescience (Bligh & Brice,
2008), while others claim that the field shoulddoastructed as a “soft” social science
(Monrouxe & Rees, 2009). The different views andagl about how to construct
medical education sometimes cause tensions, angl lths recently been some debate
on issues concerning the epistemology, methodolyy purpose of research on
medical education (Bligh & Brice, 2008; BordageQ20Bunniss & Kelly, 2010; Cook,
Bordage & Schmidt, 2008; Monrouxe & Rees, 2009)hds been emphasised that
researchers in medical education need to be maieiexabout the assumptions which
guide their investigations, and that they needrtk their research more carefully to
theoretical frameworks (Bordage, 2009; Bunniss 8y€010; Cook et al., 2008).

Although the research reported in this thesis lgsoto the field of the medical
education, it is considered to be carried out withcial science research traditions.
The reason for this position, was clarified by Mmne and Rees (2009:198), who
wrote, “Medical education is about people, and the waythiak, act and interact in
the world”. The issues investigated in this thesis are botadbamd relevant to research
in higher education in general, but also speatfimedical education. The research was
exploratory in nature, and sought to understand @adfy the interplay between
teaching and learning. In order to achieve this aimualitative research approach was
chosen. A qualitative research approach is apgprior exploring complex
phenomena and gaining a nuanced and deep undémgtaofl the issue under
investigation (Patton, 2002). The research was weied within a constructivist and
interpretive research tradition, which acknowledipes data are constructed as a result
of interaction between researchers and respondardsanalysis is a process informed
by the researcher’s prior knowledge and experie(8aaniss & Kelly, 2010; Denzin

& Lincoln, 2003).

Qualitative research approaches include phenomgyolbermeneutics, grounded
theory and discourse analysis (Patton, 200Rey differ in terms of their overall
purpose and the epistemological basis which underpach one. The present thesis
was conducted from the perspective of exploringestts’ experiences, a focus which
iIs in keeping with methodologies such as phenonogiyobnd phenomenography.
However, the present research took a more pragrapgpicoach, known as generic
qualitative research, where the focus is more guide the research questions than
focusing the study through the lens of a traditiomeell established methodology
(Caelli, Ray & Mill, 2003; Smith, Bekker & Cheate2011). This allows a more
flexible approach to research, where the questioige the choice of approach instead
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of “being too attached to method for method’s sakidblloway & Todres, 2003:347).
The generic approach to qualitative research has baticised as having a lack of
methodological clarity and coherence (Caelli et 2003; Rolfe, 2006). This potential
weakness in generic approaches has been addressbd ithesis by making the
epistemological basis explicit, and by choosinghoés of analysis commensurate with
the basic assumptions of a constructivist reseaachition.

The present study focuses on learning and unddistarexplored from the students’
perspective, which places this thesis in the studearning research tradition
(Entwistle, 2009; Marton & Booth, 1997; Marton &t 4997). Learning in this thesis
is regarded as both a process and a product, &otveés both individual and social
aspectsThe learner constructs his or her knowledge inraion with the social and
cultural context (Lincoln & Guba, 2003; Vygotsky978). Scheja and Bonnevier
describe this epistemological stance in the follmwvay (2010:248)!Learning as a
powerfully context-dependent process involving r@adyic interplay between learners’
personal experiences and capabilities, and theinceptions of the learning
environment.”

This thesis investigated students’ experiencesi®fttéaching activities offered as part
of a particular university course, and their exgreces of learning and understanding.
The focus was not on their experiences of the maégibenomena themselves, i.e.
diseases in different organs, which constitute “thieat” aspect or direct object of
learning (Marton & Booth, 1997). Instead, the foousthe present research was on the
“how” aspect of learning, and included both teaghamd learning. Furthermore, the
experiences of others were explored, i.e. fromsdw®dnd order perspective.

Although it is not possible to tap directly intcetlexperience of another human being,
researchers can, through interviews and writteowas, obtain a version which more
or less reflects the respondents’ actual experiehbis is a limitation shared by all
research claiming to investigate other people’seggpces. From a constructivist
research point of view, the data are considerdxktgenerated as a result of interaction
between researchers and respondents, which supperidea that the data are not a
true reflection of the respondents’ experiencesndJsterviews and written accounts
as a way to explore other people’s experiencesngnon in educational research, and
even though this method of data generation is didhiit is still worth analysing the
data, as it gives insights into aspects of learfrioigp the learner’s perspective.

CONTEXT OF THE STUDIES

The present research was carried out within anrgraguate medical curriculum at
Karolinska Institutet, Sweden. Karolinska Institute a research-intensive medical
university with a broad range of medical, dental and health caveatidn at both
undergraduate and graduate le\féle medical undergraduate curriculum, at the tilne o
data collection, had a traditional discipline-bas#ebign with two years of basic
sciences (e.g. cell biology, anatomy, physiologyarmacology) followed by clinical
courses (e.g. surgery, medicine) for three andfaybars. The pathology course at the
end of the second year formed the context of tiasis. At this point, the students were
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familiar with studying at the university level. Britourse was chosen as it represented a
typical basic science course, in terms of coursggdewith a focus on lectures but also
involving student-centred activities, which are aldsd in more detail below.
Furthermore, regarding the content, the patholagyrse was a bridge between the
basic sciences, with a focus on the structure andtibn of the normal human body
and its systems, and the clinical sciences, fogusindiseases and their treatments. In
short, pathology is the study of mechanisms ofagiss and their symptoms, and is an
essential part of medical curricula. For these aessthe pathology course was a
suitable study object for the present investigation

The course extended over nine weeks and consittea @arts: general pathology and
organ-specific pathologylhe first part, general pathology, focused on basitcepts
and processes, such as how cells are affecteddss sind damage, which can cause
inflammation or diseases like canc@his part of the course was lecture-based, and
culminated in an individual, written, formative assment at the end of two weekke
second part lasted for seven weeks and involveanesgecific pathology. Diseases in
different organs such as the liver, kidney and theare presented by different
physicians, each an expert in one of these abeasig this part of the course there was
a mixture of teaching and learning activities, ubhg lectures, different types of
seminars (see below) and autopsies. About five sveelo the second part of the
course, students were given an oral formative assa#® where they solved clinically
relevant problems in groups. At the end of the seuhere were two summative
assessments, one in groups and one in the form ofdavidual, written exam. The
course is outlined in Figure 1 below.

Organ-specific

General pathology
pathology Lectures
Lectures Autopsies Independent
Seminars Case seminars study
A A A
4 N Y4
[ [ [ I [ I ]
Written individual Final summative
Oral group assessment
assessment assessment

Figure 1. An overview of the nine-week pathologurse

A description of the teaching and learning activiti es

Lectures. Lectures were often given by a physician, an gxpeone of the sub-
specialties of pathology. Lectures lasted betweaenand two hours and often took the
form of a monologue. Students received handouts fiftte presentation the teachers
gave. The lectures were not compulsory, but theomtyjof students attended them.
There were 37 lectures during the course, fourtéemhich were held during the first
two weeks.
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Seminars with microscopic images. During these seminars a teacher guided the
students through a series of microscopic imagestissiue. The teachers often
encouraged the students to participate by askiem tuestions on what they saw.
There were nine different seminars of this kindimtythe course, focusing on different
areas of the content. The students were requiredtudy microscopic slides by
themselves and were assessed at the end of theecounen they were required to
describe the microscopic picture and formulatessitde diagnosis.

Case seminars with surgical specimen: These seminars consisted of two sessions,
called “macro” and “discussion”. During the macesson, students worked in small
groups with one or two surgical specimens and #emrpatient history, and their task
was to evaluate and describe what they saw in #heorspecimen and to attempt a
diagnosis. The groups had different cases andeaenk of the seminar the students
presented their case to their peers and explaiheddisease, its causes and its
mechanisms. At the end of the seminar the studeo&ived a handout detailing all the
patient histories covered in the seminar, and vasked questions on the diseases. A
couple of days after the macro session, there vaigcassion session where pathology
teachers went through the cases with the studgata.arhere were three seminars of
this kind, focusing on gastrointestinal diseasgsagcology and renal pathology.

Autopsies: During the pathology course, students were reduio participate in a
minimum of three autopsies. The autopsies were wtdad as a routine medical
procedure by pathologists at the affiliated hospiand the students attended the
autopsies in groups of 6-8. To prepare studentstHeir first autopsy, one of the
teachers gave a lecture to explain the purposett@grocedure of autopsies, and
students were allowed to ask questions and voigecancerns. Otherwise, there was
no further introduction to the autopsy room or pihecedure. The students did not take
an active part in the autopsies, but were to saxteneallowed to touch and examine
organs.

Formative assessments. Two different formative assessment methods weegl:uan
individual written assessment which focused on lrexfafactual knowledge, and an
oral group assessment which required problem splvithe individual assessment
consisted of about 25 questions requiring shonvarsson general pathology, and was
held after the first two weeks of the course. Stisleeceived feedback after a couple
of weeks in the form of right/wrong answers. Thesessment was not compulsory, but
if they completed it successfully, it gave them eaw fcredits towards the final
summative assessment. The oral group assessmargetbon clinically relevant
problem solving and was performed in groups of Stflents. The group assessment
was conducted after about seven weeks and focusquhis of the organ-specific
pathology. The assessment consisted of five diffecknical cases. The students were
given cards with different pieces of informatiorgaeding the cases. These included
patient histories, laboratory test results, printeitroscopic images and images of
surgical specimens, as well as written descriptmingssues and organs, and written
information on the mechanisms of the diseases. Surttee cases were quite similar,
and additional cards were included with informatioelevant to the cases. The task
was therefore challenging for the students, andiledtmatching the different cards to
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the patient histories for each case, like a kingu#zle. The students spent 90 minutes
solving the cases and then explained their solutiom teacher. The teacher gave
immediate feedback. This assessment was compubsadystudents needed to pass in
order to be allowed to sit the final summative assent.

Summative assessment: The final summative assessment at the end of doese
consisted of two parts. The first part was a gragpessment and involved questions
which focused on understanding and elaborationde®iis discussed the questions in
the group and wrote answers together. Three dags e students took part two,
which was an individual, written exam.

RESEARCH DESIGN AND DATA COLLECTION

The overall aim of this thesis was to investigdite interplay between teaching and
learning in everyday teaching situations, and tmioba more nuanced picture of how
students approach their learning and develop utathelig during a university course.

The pathology course, described above, in yeardivihe medical programme was
chosen as the context for the study. The reseasdigl was inspired by an

ethnographic approach (Aspers, 2007) where paatitipbservation helped me gain
considerable insight into teaching and learningfora on this particular course. This
research approach enabled me to capture both myiropnessions and the students’
perspectives and experiences of teaching and hgpini a natural setting, i.e. the

everyday teaching context. Triangulation was establ by using several data
collection methods, and by the fact that differestademic backgrounds were
represented within the research team (an academa@aper and teacher, a physician
and teacher, and educational researchers) (Thurra00d).

Data were gathered throughout the course, whidhein€ed the possibilities for data
gathering. | followed the course and participateds many of the teaching sessions as
was practically possible. | chose not to obsereestlitopsies. After reading and hearing
about the students’ experiences of the autopsasjdipated that | would experience a
similarly strong emotional reaction, which couldsédad a negative effect on me and
interfered with the subsequent data gathering. €8odocuments were collected, such
as the core curriculum, formative assessmentsTéte.data collection methods that
were used to gather data from students were apam-ended questionnaire, b) written
accounts, c) group interviews and d) individua¢iatews. Data were gatheredtimee
phasesas described below. A convenience sample was useach phase, which
meant that all students taking the course weredagk@articipate, and students who
volunteered to participate were included in thelistsiHowever, the students varied in
terms of gender, age, ethnic background and thear xperiences of higher
education, and this ensured a breadth of viewsaperiences.

A summary of the data used in each study is provmow.

25



Table 1. A summary of data used in the differemdisis

Study Phase  Participants Data

Study | 1 53 students out of 60 Questionnaire with open-ended
guestions after one of the case
seminars.

Study Il 2 and 3  Written accounts from seventeen Written accounts (2x17, 34 in total)
students and group interviews with and group interviews (2x2) gathered
seven students in phase 2. after each formative assessment.
Group interviews with nine students in
phase 3.

Study I 2 Written accounts from seventeen Written accounts gathered after the
students and group interviews with first and third or fourth autopsy and a
seven students in phase 2. group interview after their first

autopsy.

Study IV 2 Written accounts from seventeen Written accounts and group

students and group interviews with
seven students in phase 2.

interviews at five different time points
during the course.

Phase 1. In the first phase, we were interested in how sitgl@erceived the case
seminars which used surgical specimetsidents taking the pathology course in the
autumn term of 2006, who participated in the caspirsars, were asked to answer an
open-ended questionnaire consisting of two questiddB8 out of 60 students
volunteered to participate in the study. The qoesticoncerned their perceptions of the
case seminars (see description above), and thergtuanswered them anonymously on
paper, immediately after one of the seminars. bleoto understand the context, |
participated in two of the case seminars. The @uestire was chosen as a data
collection method as it was easy to distribute rimi@ation and gather data during an
authentic teaching session. During this phaseadteefdr Study | were gathered.

Phase 2: During the second phase of the project, the madly lod data was gathered. It
was also during this phase that | followed the sewand observed a majority of the
teaching sessions. Two groups of students weraitedifrom those participating in the
course during the autumn term of 2007. Seven stsdearticipated in group
interviews, and another group of seventeen conétbtheir reflections in writing. The
purpose of combining individual written accountsl amoup interviews was to obtain
richer data and to triangulate data collection ¢fmnd, 2001). The first group of
students was interviewed on five separate occasgmmsad evenly across the course
(see Figure 2 below). The group interviews wereisgrmctured and performed in a
relaxed manner; all students were encouraged ticipate actively. The interviews
were both performed and transcribed in Swedi$te questions asked were broad and
open-ended, and addressed students’ experiencgseareptions of the teaching and
their learning at different times during the couGeoup interviews have the advantage
of stimulating interaction between participantsti®&a 2002) and were chosen as a way
to capture the voices of several students withimaed time frame. In response to a
set of questions, an additional sample of sevenstetents reflected in writing on
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particular aspects of the teaching and on theireegpces of learning and
understanding. Questions and answers were exchdrygeemail. E-mail was chosen
as a way of gathering data for a number of reaEdelsvyn & Robson, 1998). Firstly,
all students had access to student accounts wighdhecked regularly. Secondly, it
was an easy and adaptable way of gathering datadroeasonable sample size in the
middle of a course. Thirdly, it seemed as a “frighé&nd anti-hierarchical way of
communicating. The questions (two or three in eaalt) were sent to the whole group
simultaneously, but the students were able to ansivéheir convenience, within a
couple of daysOf the seventeen students in the e-mail group, iere international
exchange-student3he focus of interviews and questions for the emtiaccounts,
were guided by my own reflections from observing thaching, reading the written
reflections and listening to the group interviewdthough the overall research
guestions remained the same during the projectspeeific focus of each group
interview and e-mail sent to students developed tive. In addition to the two groups
of students that were followed during the coursghtestudents were interviewed
individually after they had finished the courseufFof the students participating in
these interviews had not taken part in the prevignagip interviews. We aimed to
interview students with different experiences, aptécted informants on the basis of
age, gender and number of years of experienceeMiqus university studies. These
interviews explored their perception of central cgpts and phenomena in pathology,
and their experiences of learning during the cou¥ee Studies I, 1l and 1V, different
aspects of the data gathered during Phase Twouserk In Study Il, written accounts
and group interviews held after each formative sssent were used, in Study Ill, data
from written accounts and group interviews conaegnexperiences of the first and
third or fourth autopsy were used. In Study IV,ad&bm all five occasions of the
written accounts and group interviews were usedgtwmade it possible to analyse the
students’ journey.

Group Group Group Group Group
interview 1 interview 2 interview 3 interview 4 interview 5
A A A
4 O O B
I I I I I I I I ]
e-mail 1 e-mail 2 e-mail 3 e-mail 4 e-mail 5

Figure 2. An overview of the data collection duriRpase Two. The line in the middle
represents the pathology course (see also Figufiehé&)arrows indicate when group interviews
were held and when e-mails were sent to studexliffetent occasions during the course.

Phase 3: As the analysis of the data from Study Il proceedexlwished to validate the
findings. In the third phase, we gathered dathenform of group interviews with nine
students who took the pathology course in the amtterm of 2008. A convenience
sample was used, and the students were recruitbe dieginning of the course. Two
interviews were held, one after each formative sseent (in weeks two and seven).
The interviews were semi-structured and were caeduin a relaxed atmosphere. All
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students were encouraged to participate. The ieigsv were performed and
transcribed in Swedish. These data were used ay3tu

METHODS OF ANALYSIS

All four studies were analysed inductively usingalifative content and thematic
analysis methods. These research methods alloensgst analysis so that data can be
described and interpreted, and patterns (theme®nadd in the data (Boyatzis, 1998;
Braun & Clarke, 2006; Elo & Kyngas, 2008; Hsieh &aBnon, 2005). Critics of
content and thematic analysis consider it too gstipl noting that it only gives a
description of the data (Cavanagh, 1997). Despit tontent and thematic analysis
have been growing in popularity and have been he#dinductively (data-driven) and
deductively (theory-driven) (Braun & Clarke, 2006lo & Kyngas, 2008). These
methods have the advantage of being content-senaitid flexible in terms of research
design. They can also be as simple or complekasesearcher requires, and can be
used to interpret textual data obtained from inésvg, open-ended responses to
questionnaires and documents, and data from ohssrya(Neuendorf, 2002).
Furthermore, content and thematic analyses are afiiolgo with several research
paradigms, including the constructivist paradigng were considered suitable analysis
methods for the present research.

Qualitative analysis involves interpretation ofadat several stages during the analysis
process (Elo & Kyngdas, 2008; Hsieh & Shannon, 20@¥)wever, the depth of
interpretation can differ, depending on the ainthe analysis. Content and thematic
analyses are very similar; both methods intergretcontent of the data. The methods
and their level of interpretation can be placeah@la continuum, from a rather simple
interpretation of the manifest content in the datan in-depth analysis of both the
manifest and latent content (Braun & Clarke, 20G6aneheim & Lundman, 2004).
The former focuses on the surface meanings or esndontent, and the analysis
proceeds frondescription where data are organised and summarised to shterns

in the manifest content, iaterpretation in an attempt to theorise the significance of
the patterns and their broader meanings and intipiisa (Braun & Clarke, 2006;
Graneheim & Lundman, 2004). The latter goes beythed manifest content and
examines potential underlying meanings, ideas, ejanalisations and assumptions in
the data. Braun and Clarke (2006:84) suggest“tbatlatent thematic analysis, the
development of the themes themselves involvepnetative work, and the analysis
that is produced is not just description, but ieady theorized.”

Thematic analysis is considered more exploratoay tbontent analysis, although the
level of interpretation may vary in both methodsd ¢hey overlap considerably. In this
thesis, the term thematic analysis is used to deser more thorough interpretation
which goes beyond the manifest content. To anajysditative data is to interpret and
make sense of it, and to see new meanings in tiae(Gaistavsson, 2000). When we
interpret, we see somethimg somethindAsplund, 1970). The result of a thematic
analysis is themes, which capture something impbethout the data in relation to the
research question (Braun & Clarke, 2006). It i® @lsssible to make different types of
analysis: rich descriptions of the entire datassed detailed and nuanced account of
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one particular aspect within the data. The thewmaktstance taken in the present
research is an “experience-distant” approach (@ssta, 2000). This means that the
data, in the form of written accounts and intervieanscripts, were analysed without
any claim to having captured the meanings the redgus attributed to their
experiences, i.e. how the respondents interpretedir texperiences. Within a
constructivist paradigm, there is not considered@oone single interpretation, but
many possible interpretations of the same dataaB@y/(1998:1) states thahématic
analysis is a way of seeing. Often, what one deesigh thematic analysis does not
appear to others, even if they are observing timesaformation, events or situatidns
The analysis focuses on the texts and the reseantbgprets their meaning, informed
by his or her own experiences and prior knowledge.

The process of analysis was slightly differentacleof the four studies, though all four
involved repeated readings of the data, iteraiivéuctive and open development of
codes, categories and themes, and constant compabistween the developing
categories and themes and the original data. Takysas process does not proceed in a
linear fashion; it flows back and forth, and catmetimes be experienced as quite
chaotic (Elo & Kyngas, 2008). Somewhere along thysamic process of engaging
deeply with data, there is a significant momentlafity, when a new pattern can be
discerned. Thereatfter, this pattern needs to berowd, elaborated and discussed with
all members of the research team. Quite oftenp#itern is adjusted and fine-tuned,
and categories are collapsed or separated furteéreb the final findings are
developed. A description of the analyses madedridbr studies is presented below.

In Study I, the content analysis focused on theifesinlevel and used open coding,
where the codes originated from the data (Elo & ¢&s) 2008). The data were coded
line by line and then grouped into categories. Ezatlegory represented an aspect of
the data, and the categories were discussed Waluthlors to ensure that they fitted the
data well and were internally coherent and consigi@raun & Clarke, 2006). The data
were analysed as one data set, and individual sisidgterances could be grouped into
one or more categories. The categories developeel thven interpreted in the light of
theory and previous studies.

In Study Il the analysis focused on both the mah@ad latent level of the content. The
coding procedure was inspired by the bottom-upa-dawven approach used in

grounded theory (Charmaz, 2006). All data, intemwieanscripts and written accounts
were treated as one data set. Data were codedbyiiee, and the codes developed
from the data were clustered into groups with simgodes. In the initial stage of the
analysis, the analytical themes were constructednar the two different assessment
methods. This changed as the analysis moved to r@ mostract level, and the

emphasis shifted to formative assessments as fool¢earning. Throughout the

analysis process, memos were written in order tugh@nt every step of the analysis.
The themes and categories were regularly comparsithilar themes, as well as to the
original data (Charmaz, 2006). The analysis andstcoction of themes were

thoroughly discussed within the research team tiirout the process.

Study Ill used a thematic analysis approach indplg hermeneutical interpretation
(Gustavsson, 2000). The analysis focused on tkatl&vel of the content and during

29



the analysis “meaning units” (sentences or shoragraphs) were interpreted in
relation to the whole data set. This analysis ptedunore of a holistic interpretation,
and the themes which were constructed were on a afmstract level than those in the
two previous studies. The analysis process wasndected as before, discussed in
detail and agreed by all members of the researam t® ensure coherence and
consistency of the findings (Braun & Clarke, 2006).

The fourth study focused on students’ experienagingl the course, and all the
transcripts and written accounts were first reaceis times to get a broad sense of
how the students experienced the teaching andingarAs in the previous study, the
thematic analysis was inductive and focused onldtent level, i.e. the underlying
meaning (Boyatzis, 1998; Braun & Clarke, 2006). $keond step in the analysis was
to extract and code utterances in the data whicle vedated to understanding in some
way. The extracted data were further interpret@djng for a detailed and nuanced
account of students’ experiences of learning argdergtanding during that particular
course. The themes were constructed in terms fefrelift forms of understanding, and
labelled with metaphors which captured the esdemti@aning of each form of
understanding. The analysis was continuously désmiisvith all authors, and notes
were taken as a way of enhancing the transpardrtbg @nalytical process. In order to
ensure internal coherence and consistence, anodfijdoetween data and findings,
the themes which were developed were discussedgrdd by all authors

TRUSTWORTHINESS

The quality of the research is as important for litateve inquires as it is for
quantitative studies. The research findings shdaddtrustworthy, regardless of the
research approached used. Trustworthiness invtihegxtent to which the research
findings are believable and plausible (Koch & Hagton, 1998). There are, however,
different views on which concepts to use in distgssind describing trustworthiness
in qualitative research (Graneheim & Lundman, 2@Rdlfe, 2006). Some researchers
argue for using the concepts commonly used in gatwe research traditions, such as
validity, reliability and generalisation. Other easchers claim that since qualitative
research is fundamentally different, other concept® required to describe
trustworthiness (Koch, 1994; Koch & Harrington, 8R9It has become common to
describe it using the concepts afedibility, dependability and transferability
(Graneheim & Lundman, 2004). Several researchees/go further and argue that it is
not possible to agree on universal criteria forgjnd and evaluating the quality in
different qualitative inquiries. They argue instehaat the research will be judged on its
internal coherence and suggest that the investigatke a reflexive approach
throughout the research process (Koch & Harringi®98; Rolfe, 2006). Koch and
Harrington (1998:887) claim thatif the research product is well signposted, the
readers will be able to travel easily through therds of the participants and makers
of the text (the researchers), and decide for tledvas whether the text is believable or
plausible (our terms for rigour).”"Researchers are responsible for making the evédenc
which leads to a decision visible and transparsatthat readers can follow how
researchers have arrived at their findings (Ko&94). In the present research project,
I will use the concepts of credibility, dependajlitransferability and reflexivity to
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discuss trustworthiness of the present research hewd the process was made
transparent.

Credibility

Credibility refers to confidence in the whole rasha project, the choice of
methodology, how patrticipants were selected, hota deere gathered and analysed,
and how well these addressed the focus of the ¢tidhneheim & Lundman, 2004). In
other words: are the researchers investigating tiegtintended to investigate, and are
the findings congruent with the research questiod @he participants’ utterances?
Credibility is also about how well the categoriesl themes developed fit the data. One
of the strategies used to ensure credibility dutmg project involved the researcher
observing the teaching sessions during the courserder to gain insight into the
context of the study and to become more familiathvit (Aspers, 2007; Shenton,
2004). Although convenience sampling was used linhate phases of the project,
participants varied in terms of age, gender andietrackground, as well as in terms of
their prior experiences of higher education. Thisp aepresented the breadth of the
student population as a whole. This ensured ati@ria the participants’ experiences
and views.

Another way in which the credibility of the projests enhanced was by triangulating
data collection methods (Thurmond, 2001). Throughase Two of the project, data
were collected from two groups of students (inftren of group interviews and written
accounts). Investigator triangulation was also iwe@, in the sense that the project
team consisted of researchers with different psadesl backgrounds (a pathologist,
teacher and medical researcher, an educationallogeveand teacher, and two
educational researchers). This contributed to eetyaof experiences and perspectives
within the research process. | undertook the siastie of data analysis myself. In order
to make the process transparent, notes and menmreswigten throughout, and were
read and discussed by the project team. Furtherrtiereoding, categories and themes
were constantly compared to the original data @g tere being developed, in order to
ensure a good fit between data and findings. Thengwhen thoroughly discussed with
all researchers until consensus was reached (Br&tlarke, 2006).

Peer scrutiny of the research at various stagéiseirprocess is a way to bring fresh
perspectives and perhaps illuminate assumptionse rbgdthe researcher (Shenton,
2004). The Centre for Medical Education has a sumeoculture of peer review, and
findings were presented and discussed with fellostatal students and researchers
throughout the process. In some cases, this rdsulteefinement of the findings. The
manuscripts were read and reviewed by colleagues for submission. The findings
were also been presented at international confesena research in the fields of
medical and higher education.

Dependability

Dependability involves the consistency of dataestibn and analysis procedures in the
research process (Graneheim & Lundman, 2004; Silmer 2006). Qualitative inquiry
is often explorative, and data collection is an amg process (Graneheim &
Lundman, 2004). Each interview, for example, wdl $dightly different, even though it
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covers the same areas. This was not a problemeiprésent research project, since
group interviews were conducted, and each interf@used on different aspects of
teaching and learning. Furthermore, the questieesl to stimulate students to reflect
on their experiences in writing were the same fiostadents in the e-mail group. The

analysis process was documented in notes and mamibsemained transparent to all
members of the research team. By making the rdsg@aocess transparent, describing
the data collection and analysis method in sufiicgetall, it is possible for readers to

follow the “decision trail” and make judgements aboonsistency (Silverman, 2006;

Koch, 1994). Furthermore, the connection betweedirigs and data was made
transparent by including quotations from studem@riicles for publication.

Transferability

Transferability refers to the usefulness of thedifigs in other contexts (Shenton,
2004). The findings of qualitative inquiry are degent to the specific context in which
the investigation was performed, but transfer maypdssible, and the findings may be
used to understand or shed light on similar phemama other settings (Larsson,
2009). Transferability can be enhanced by maximé@iwagation in the sampling, i.e.
recruiting participants with different backgrouradsd experiences. As described above,
the students in our studies varied in terms of genage and ethnic background, as
well as in terms of their prior experience of higreglucation. Transferability of
findings also involves similarity of context (Laoss 2009), and since it is the reader
who makes judgements about whether findings ansfeeable, it is important that the
researcher describes in enough detail the chaisditierof the context, the participants
and the process of analysis (Graneheim & Lundm@d4 R The context of the present
research has been described and emphasised infethehstudies to make it possible
for readers to judge the extent to which the figdirare transferable. Furthermore,
“transferability may be helped by the study’s dssion of how its results advance
theoretical understandings that are relevant totipld situations.”(Kuper, Lingard &
Levinson, 2008:688). The usefulness of the findingsa study also involves the
communication of patterns (Larsson, 2009). Qualgatresearch results in
interpretations and analytical themes or categopagierns of a sort, which can be
recognised in other situations or settings whegectintext is more or less similar to the
original. The findings of all four studies in thisesis can be viewed as patterns which
can be recognised in other settings. For examplelyS concluded that a form of case
seminar was perceived by students to be importanthieir learning. The analysis
resulted in four aspects: the case seminars stieauthe students’ intrinsic motivation,
facilitated learning and understanding, helpedlé@e theoretical knowledge in a real
life context and gave them an important opportunitylearn collaboratively. This
pattern of motivation, knowledge construction, emxiand collaboration can be found
in other educational situations which facilitateamegful learning, and may even be a
point of departure when designing learning acéasiti

Reflexivity

Reflexivity involves recognising the influence asearcher brings to the research
process (Lincoln & Guba, 2003). It emphasizes théemial power relationships
between the researcher and participants which chdge the resulting data (Kuper et
al., 2008). We need to reflect critically on ouvesl as researchers ditdme to terms
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not only with our choice of research problem anthwiose with whom we engage in
the research process, but with our selves and thghmultiple identities that represent
the fluid self in the research settingLincoln & Guba, 2003:283). In qualitative

research and analysis, it is important to reflent lwow the researcher's own

presuppositions may influence data gathering, arxetconscious of this fact and open
about it.

| have a background as a cell biologist, secondahool teacher and educational
developer at Karolinska Institutet. | therefore lsathprehensive experience and sound
knowledge of teaching and learning when | starteid tesearch endeavour. My
biological and biochemical knowledge helped me rasg at least the basics of the
content of the pathology course, and | could resagthe kind of knowledge and
understanding highlighted in the teaching sessilbnene sense, it gave me an insider
perspective on the pathology course. My teachingeeence and knowledge about
research on student learning, on the other hamogtsmes made me reflect on the way
the teaching was designed and carried out, and Whatild have done differently. |
was aware of this, and allowed the thoughts torenyemind, but took care to focus on
the research questions when observing the teashsgjons. Taking notes helped me to
focus on what was actually happening, instead @fiuating the teaching. | also
discussed my observations and thoughts with myrsigoes, in order to focus on the
research questions.

| had no relationship to the students or teach#isrdhan as a researcher. Since |
participated in many of the teaching sessions duttire course in Phase Two of the
project, the students grew accustomed to my presdrizecame a person, not just a
name. This may have contributed to a relaxed atheyspbetween me and the

participating students, and could possibly havéuanfced their willingness to share

their personal experiences during group interviamd in the written accounts sent by
e-mail. The research approach | used - to observemtic teaching - is likely to have

had an influence on both teachers and studentsslinot possible for me to become “a
fly on the wall”, or be completely invisible ands#yve “unaffected” teaching. I tried to

keep a low profile, and in the lecture hall | satoag the students, but it is likely that

the knowledge of my presence affected the teacperpaps in a positive direction.

ETHICAL CONSIDERATIONS

The study followed national and international edhiguidelines on research involving
human subjects. Ethical approval was obtained fthenlocal Board of Ethics. All
participants were informed about the purpose of tbsearch project and what
participation in the study would involve. This infieation was presented to the students
at the beginning of the course and written, infatneensent was obtained from all
students prior to data collection. Participatiorswaluntary, and the integrity of the
students was protected at all times. No sensitif@mation was collected about the
participants, and the students could at any timiowt consequences, terminate their
involvement in the study.

33



The study was conducted within an authentic coanse the students’ need to study for
their final exam at the end of the course was sde | sat among the students and
tried not to draw attention to myself. Both teashand students were informed, orally
and in writing, about the research project at tegitming of the course. It was made
clear to the teachers that their teaching wouldoegudged or evaluated, and that they
had the opportunity to ask me not to participattheir teaching sessions. However, no
one made this request and | was welcome to pateinm all the sessionk.was also
made clear to the students that their choice obiéty involved or not would not in
any way affect their course results.

34



6 FINDINGS

The present investigation consists of four studsesl this chapter presents the main
findings. The studies all explored students’ experes of teaching, learning and
development towards understanding, but each focosedlifferent aspects of the
pathology course. Studies I, Il and Il looked mol@sely into three different teaching
and learning activities which were a well estaldiipart of the course. These activities
were especially interesting since they seemed ftueimce students’ learning
significantly. The activities were: a form of caseminar using surgical specimens
(Study 1), two different methods of formative asseent (Study II), and autopsies
(Study Il1). Study IV broadened the scope of thevmus studies and investigated the
students’ experiences throughout the course.

STUDY |

This study evaluated a form of case seminar, desttin the previous chapter, which
has formed part of the lecture-based pathologyseodior several years. The case
seminar was designed to emphasise problem-solvty peeer learning, and was
clinically relevant. The purpose of this study wamvestigate the ways in which these
case seminars contributed to learning as percéiydde students.

We found that all the students appreciated the caseinars and felt that they
complemented the lectures well. The case semieanes to contribute to the students’
learning in several ways. The analysis highlightadt aspects which were important
for learning: motivation, knowledge constructiomntext and collaborationThe
motivationalaspects involved increased interest and motivatdearn. The students
found the seminars stimulating, fun, inspiring anteresting, and this seemed to
increase their willingness to study. The studeotmd the seminars a good way to
learn: “You learn much more from these interactive studigsn just listening to
lectures.” The knowledge constructioraspects, illustrated by the quote, included
enhancing memory and facilitating the students’eusiinding of diseases and their
mechanismsStudents reported that the experience of seeingemlithg the surgical
specimens was important for their learning. Thee asminar also helped the students
to relate textbook knowledge to a real world cohtexd their future profession, which
can be described as thentextualaspects of learnindgzurthermore, according to the
students in our study, the work in small groupalted in positivecollaborative
learning. Working with the cases in small groupsegthe students an opportunity to
discuss, elaborate and ask questions.

Learning is complex, and we believe that these faspects are intertwined and
influence learning in a number of ways. For inséaearning theoretical knowledge in
a relevant context can evoke students’ interesthatiol them see the bigger picture.
This, in turn, helps them to gain a deeper undedstg of the subject matter.

Discussions with peers can give them new insigtiighwalso facilitate understanding.
The opportunity to touch and see real organs witimours or other kinds of

pathological changes seemed to be especially iauofor the students, and helped
them to relate their theoretical knowledge to hiéalclinical cases.
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As a teaching and learning activity, the case samappeared to influence students’
learning significantly. The task was designed tmslate reflection and application of
knowledge, whether individually or with peers. Qmdings suggest that the students
who engaged in the activity made connections betvtleeory and reality, and started
to develop a deeper understanding of diseasescd@dgtusion is that the design of this
case seminar was successful, and encouraged studeparticipate actively in the
activity, which is a condition for meaningful learg. The perceived authenticity of the
clinical cases, the problem-solving aspect of ek tand the collaborative work in
small groups may be the ingredients which madedimsgn successful from a learning
perspective.

STUDY I

Formative assessment is common in many coursemasias of motivating students to
study, facilitating their learning and assessirgjrttevel of knowledge acquisition. In
the pathology course, two different formative assesnt methods were used, an
individual written assessment which focused on lrexfafactual knowledge, and an
oral group assessment involving problem solvinge W formative assessments were
quite different. One concentrated on right/wrongveers, individual performance and
delayed feedback, whereas the other focused ornrsiadding/problem-solving, group
performance and immediate feedback. The individgakessment largely reflected an
“assessment as knowledge control” approach andjriigp assessment reflected the
concept of assessment as learning”. This studyedito gain a better understanding
of students’ experiences of formative assessm&pscifically, it explored ways in
which these two methods of formative assessmeedt & tools for learning.

Our findings suggest that the two types of formatagsessment motivated students to
study, made them aware of what they had learnedraichted where they needed to
study more (see Figure 3Yhe formative assessments influenced the students’
motivation to study in several ways. For many stislethe formative assessments
seemed to act as external motivators and presduiggn to study. We also found
evidence of intrinsic motivation, such as a growimgrest in the subject as a result of
studying for the assessments. Moreover, an assessask can be stimulating and
challenging in itself, and thereby trigger intrmgnotivation. We found that, in addition
to influencing their motivation, formative assessingave students feedback on their
progress, which in turn made them aware of thein d@arning. The experience of
whether or not they were able to complete the t@sknswer the questions gave
students an indication of how much they had undedsand where more study was
required. In other words, the students themselelscted on their own progress and
weaknesses in relation to the assessment tasksfoffhative assessments also gave
students clues about which aspects of the courszmwere important for them to learn,
i.e. what kind of questions might be included ia fimal exam, and which information
they would need to answer them.

Formative assessments contributed to the studasiing both by influencing the
learning process (how students learn) and theitgoutcome (what they learn). The
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students felt they learned by explaining their kimg to others, either by formulating a

written answer to a question in the individual assgent or by expressing their views
orally and reasoning aloud during the group assessrivlany students mentioned that
they learned basic facts and details about disemsgobtained an overview of the

subject, a sort of brief map of the content. Moe¥pby reviewing the assessment and
the experience of completing the assessment taisierds seemed to be able to
structure their knowledge and obtain a sense ofolartess” or interconnectedness,
helping them to see the “bigger picture” and makenections with the real world.

Awareness

Tool for
learning

Motivation
to study

Intrinsic

Extrinsic

Figure 3. A model of students’ experiences of fdiveeassessment as a tool for learning

A closer look at the students’ experiences of efmim of assessment reveals
interesting differences. The group assessment setngimulate intrinsic motivation
and helped the students understand how knowledgdaied, so that they developed a
sense of “wholeness”. The group assessment foteedstudents to think from the
patient’s perspective and helped them understamdefationship between theoretical
knowledge and the professional contéiscussing and developing ideas with peers
also facilitated the learning process. The indigldassessment, on the other hand,
triggered extrinsic motivation and was largely eigreced as control of knowledge
retention. The students appeared to learn badis &l terminology, and obtained an
overview of the subject.

Both assessments functioned as tools for learmrsgveral ways. Firstly, the students
were motivated to study for both assessments, anmdbing so they learned more.
Secondly, the assessments made students awargradim learning and what counts
as knowledge in the course. Thirdly, the assessmefiienced both what and how the
students learned. The design of the assessmerd bls@dr influence on the students’
experiences. Assessments which focus on problevimgoland application, where
students need to analyse, reflect and explain thigiking, are more likely to facilitate
the development of deep understanding. Since thigrdef assessment tasks lies with
the teacher, assessment also functions as a toolefwning from a teacher’s
perspective. If teachers understand how differeséssment designs influence student
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learning, they can use them thoughtfully and comldifferent forms of assessment
throughout a course or educational programme.

STUDY Il

Another teaching and learning activity which sigrahtly affected the students during
the pathology course was the autopsy. Traditionatlgdical students participate in
autopsies during their undergraduate studies. Athoautopsies have been used in
medical education for a long time, studies invesdiigy students’ attitudes and
experiences of autopsies are rare. The autopsiyely to be emotionally challenging
for students and will be remembered for a long tibering the pathology course,
students were required to participate in a mininmafrthree autopsieS.he purpose of
the present study was to explore students’ expmgenf autopsies and the ways in
which autopsies can offer important learning opjattes.

Students experienced the autopsies in three ditfevays: as an unnatural situation, as
a practical exercise and as a way of learning hathgbogists work. These three
themes differed in terms of the aspects of the mpee which were most prominent,
how the body was perceived, and the extent to wkiabents distanced themselves
from the situation (see Table 2).

Table 2. An overview of the themes representinght ways of experiencing the autopsy

Dimension of

Theme Focus Perceptions Emotional Learning closeness -
of the body reaction distance
Autopsy as The A human being  Strong Some Emotionally
an unnatural  unnaturalness — with family emotional knowledge of close —
situation of the and friends experience - anatomy and physically
situation unpleasantness  pathology, and distant

how autopsies
are performed.

Autopsy as The A specimen — Emotions of Repetition of Emotionally
a practical pathology objectified unpleasantness, anatomy and distant —
exercise course but able to cope  learning physically
— interested pathology, close
clinical
relevance.
Autopsy as The clinical A patient Emotions of Mainly how Emotionally
awaytosee practice unpleasantness, autopsies are distant —
how but able to cope  performed and physically
pathologists — interested cause of death close
work is determined.

For some students, the first autopsy was such ati@ml experience that they had
difficulty coping with their anxiety. Their experiee centred on thennatural nature
of the activityand the awkwardness of the situation, and sonaests experienced
feelings of nausea and were afraid they would faihese students found it hard to
concentrate on what was happening during the aytapsl some felt they did not learn
much from the experience. Others felt they hachkdisome anatomy and pathology.
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The students used words such as “bizarre” andéalirto describe their experiences.
The body was perceived as a human being who hadthedeen alive. The teacher
had an important role in guiding students throdghgrocedure. Clear guidance helped
the students to have a meaningful experience @eipir strong feelings of anxiety.
However, some students noted that guidance wasgcwhich made it even more
difficult to cope with the unpleasantness of thieation.

Students who experienced the autopsy peaatical exercisesaw it mainly as part of
the course, and their goal was to revise anatordyeatn pathology. The opportunities
to see, smell and touch the organs were imporathiet students’ learning. The autopsy
gave them a clinical link to the course contenti{piagy), which seemed to help them
in their learning. The students seemed to cope thghunpleasantness of the situation
by taking an objective approach to the body andadcing themselves from the
situation mentally and emotionally. They talked atbtihe body using words such as
“specimen” and “body” or only spoke about it inner of specific organs. Autopsies
where students saw “new” pathological changes wensidered more meaningful. A
good introduction to the procedure and clear guidamere important for the students
This helped them to focus on what they found, atate it to previous autopsies.

Students who approached the autopsy agw of learning how pathologists work
concentrated on professional aspects of the proeedibe body was seen as a patient,
and students used words such as “body”, “patientl’ ‘@erson” when they described
their experiences. The students seemed to remaimsdd on the purpose of the
autopsy, an investigation into the cause of death,a way of coping with the
unpleasantness. This also involved students disttbemselves from the situation,
trying not to involve their emotions. This themsahighlighted the importance of a
good introduction and clear guidance from the teach

It is important for students to address the stremgtions evoked in the autopsy room
if they are to engage in productive learning. laot,fahe students gradually became
accustomed to the situatioand subsequent autopsies were not as difficuhedirst
one. During the later autopsies the students eétppeared to relate to the purpose of
the autopsy, or focused on learning anatomy andofmagy. In this way, they shifted
the focus from an unnatural situation to perceivimg autopsy as a practical exercise
(the second theme) or a way of learning how pagist® work (the third theme).

There seems to be no linear development throughplfases where students first
experience the autopsy as an unnatural situatien,ds a practical exercise and finally
as part of the clinical work of pathologists. Igte it is more likely that their
experience of autopsies depends on the aspectddbey on (for example learning
course content or observing clinical practice)hiis way, some aspects become part of
the foreground ofheir experience, and others remain in the backgtoBtudents seem
to contextualise the same situation differentlyd @ime aspects they pay attention to
influence their interpretation of the situation amaiat they gain from the experience.

As a teaching and learning activity, autopsies kath interesting and problematic.

Teachers have no control over the choice of autopsgs. The situation is more of a
master-apprentice relation, where the pathologanahstrates how autopsies are
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conducted while the students observe and do netdakactive role in the procedure.
However, clear guidance through the process wasdféo be important for students,
involving them by asking questions which encouragsitection and analysis. This
helped many of them to cope with the unpleasantokfise situation. The autopsies
were emotionally challenging for all students, biterwards they appreciated having
been given an opportunity to participate. They mmred it important for all medical
students to witness at least a few autopsies dtiieig medical training. Although the
teacher cannot plan the situation completely, @osh relevant cases, the findings of
our study may help teachers to be aware of therdift ways an autopsy can be
experienced. It may encourage them to give thedesits a clear understanding of the
purpose of the autopsy, guide them through evey sf the procedure and actively
involve them by asking questions.

STUDY IV

There is a substantial body of knowledge aboutestutkarning in higher education,
but students’ experiences of understanding has oetently been explored by
educational researchers. The aim of this study twasapture the “journey” towards
understanding of a group of students during a pediyacourse.

We discovered four themes which capture the ststdexperiences of learning and
understandingunderstanding as knowing the langud@@, understanding as knowing
the map(B), understanding as knowing the catalog(€) and understanding as
experiencing an integrated whold)( The themes represent different forms of
understanding, and overlap to some extent. Foanost in order to understand the
catalogue you need to have an overview of the eounsterial (the map) and
understand the subject-specific terminology (tmgleage).

In the first theme (A), understanding entailed tndwing the language”. The
understanding in this theme was rather limited, facdsed on grasping the meaning of
key concepts and basic processes. However, therdtudeeded this understanding in
order to proceed in their learning. The learningcpss seemed to focus on studying
and rehearsing the terminology, concepts and Ipasaesses, in much the same way as
one learns a new language.

The second theme (B) was characterised by a confeptderstanding as “knowing
the map”, and involved a rather rough outline ogreiew of the content of the course.
The learning process involved browsing through dberse literature, making mind-
maps or other graphical tools in order to reachrse of overview and “see” the map.
It could also involve listing the main points am@ining the basic facts and concepts,
which also resulted in a sense of overview and afidipe content. This superficial map
seemed to help students to structure the courdertpso that they could more easily
navigate the vast amount of information involvecktdils and facts were constantly
added to this map as the students learned more.

Understanding in the third theme (C) was viewedkaswing the catalogue”, and it
involved a lot more detail than the two previousnties. The students described the
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learning as “cramming”, and focused on trying &rteas many details as possible. The
students experienced the knowledge as fragmentgdnised as a form of catalogue,

so that they focused on each organ and its diseageshe heart, the kidney, the liver,

etc. Some students expressed frustration overasieawnount of information they were

required to learn, and seemed to give up tryingdéwelop any sort of deeper

understanding.

In the fourth theme (D), understanding involved tlevelopment of an “integrated
whole”, and was qualitatively different from theepious themes, representing a deeper
and more comprehensive understanding. The learpimgess entailed making
connections between facts and concepts, and befweEerand new knowledge, and it
resulted in a sense of “wholeness” and coherendgsuaV impressions and the
opportunity to touch real organs (during practesetrcises in the course) seemed to be
important, and facilitated the development of ategrated whole. Two subthemes
emerged, one where the focus was on a deep, itedgnaderstanding of the subject
(D1), and one with a focus amderstanding realityn new ways (D2).

A time dimension emerged in our findings. The shisledescribed starting a new
course as being thrown into chaos. They felt thatet were lots of new concepts and
terminology, and they did not know which of themswaost relevant to learn. To cope
with this “information chaos”, the students attfiseemed to approach their studies by
either learning the concepts and terminology (taeduage”, theme A) or obtaining an
overview of the course content (the “map”, theme BYy choosing one of these
approaches, they could learn the other (illustrate@athways 1, 2 and 3 in Figure 4).
Their need to be able to navigate the course nahterd learn the basic concepts early
in the course was salient in our data, and seembd the aim of all the students in our
study.

~
2 B. Knowing 5 D. Integrated

the map whole

A
4

3 6
1 A. Knowing C. Knowing

the language the catalogue

Figure 4. Potential pathways to achieving deepderstanding

However, during the course, with more and morermédion to be learned, some
students appeared to focus on learning as manisdatapossible about each disease,
and ended up structuring their knowledge as aagal (theme C). This is illustrated
as Pathway 4 in the figure above. Other studenidentannections and looked for
similarities and differences between diseases, avittew to understanding the material
at a deeper level (Pathway 5). Some students,eoattier hand, seemed to be trying to
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integrate their knowledge into a whole, but werBng on learning the catalogue as a
step towards deeper understanding (Pathway 6).I89daund that students achieved a
deep understanding (theme D) of some parts of these content, but the sheer
amount of information meant that they ended up tking the catalogue” for other
parts.

PRELIMINARY FINDINGS

Preliminary findings from the analysis of data frdPhase Two (written accounts,
group interviews and notes taken from observatitiasle not been presented in the
four studies described above. A brief overviewhalse findings will be presented here,
as they are relevant to the aims of this thesis.

The students described their experiences earlyeircourse as relatively chaotic. They
were presented with many new concepts and ternggdlrey did not understand. As
the students got to grips with their learning, tHegused on different forms of
understanding as presented in Study IV. The prelnyi analysis of other parts of the
data reveals the students’ experiences of the itep@nd learning activities offered
during the course. Some aspects helped studentdaaitithted their learning, and
others passed them by or made learning more diffmuthem. Their learning was also
influenced by emotional dimensions.

A. Providing support and guidance

1. Help in knowing what to learn

These aspects included measures taken by teachbedpt students learn what they
needed in order to pass the assessment requireriiéetg involved covering “core
curriculum” (syllabus) in the lectures, giving ameoview of some of the content in a
lecture and providing good, readable handouts. éatsdappreciated teachers who
clearly described the microscopic pictures of #ssand teachers who gave clues on
what was relevant and important to know. They alglued the written, individual
assessment early in the course, but particulapyesgated anything which helped them
to “know what to study for the exam”.

2. Facilitating understanding

Some aspects also facilitated the development @énstanding, such as lectures where
pictures of organs were presented, or examplesalf patients with diseases were
discussed. Students also valued opportunitiesscugs a theme with peers or to ask
guestions in interactive lectures or seminars wkardents discussed small cases with
peers for a few minutes. They felt this encouragederstanding. Seminars were
considered helpful for developing understandingtiidents were encouraged to think
for themselves first and then the teacher guidedhtby asking questions. Seminars
were also helpful for relating theory to clinicaldings and gave them an opportunity
to discuss with peers or teachers. The case seamdathe oral group assessment used
clinical cases as a point of departure, which thdents considered important. In the
second half of the course, the students apprediagenhixture of teaching and learning
activities, i.e. lectures, different kinds of sear® and autopsies. There was also more
time for independent study.
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B. Making learning mor e difficult

1. Obstructing learning

Overall, students were pleased with the lectunesabthe beginning of the course they
felt there were too many lectures in a day. Thessutes often tended to be
monologues, and students found themselves becomassive listeners, which
hindered their learning. Many students found ifficlift to concentrate during the
lectures. As there were so many lectures, therdagsagime for independent study, and
students felt they did not have time to keep u wie course book. Students also had
difficulties seeing the bigger picture and graspihg relationship between different
slides, which were presented serially in the legtumone after the other. The vast
amount of information they were required to learade some students focus on
“cramming”.

2. Lack of time for reflection and discussion

Although the lectures were often appreciated, tloelemnts felt they needed more
seminars. They wanted more opportunities to diseuss peers and to ask questions
when they did not understand. They also wanted e for independent study, and
would have liked questions on the content, whicbytleould have worked on by
themselves or with peers. They sometimes feltilostll the information and would
have appreciated more structure and help in matongections.

C. Emotional aspects

1. Worry and concern

When students did not know what they were supptsedearn or what they were

expected to do, they felt worried and concernechf@don about what to study for the
two formative assessments, and unclear practiéatnmation regarding the autopsies
also caused concern. They were worried and confgdbe experience of not being
able to see the bigger picture and feeling ovemmbdl by all the information with no

clear structure. Some students doubted their oamileg strategy and were worried
that the usual ways of studying would not be sigfitthis time.

2. Safety and confidence

Although students were worried and concerned, wiogte students felt confident that
they would pass the assessment requirements. Tdeepden in this situation before,
and could cope with the worry and confusion. Théso aelt safe when topics
reappeared and they could recall relevant knowledgef they experienced “aha”
moments when things fell into place. By obtainimgaverview, a map of the course
content, students felt secure and in control ofr tlearning. Summaries written by
students who took the course the previous year papalar, and students were keen to
get hold of them. They gave them a sense of sgcamd confidence that they were
learning the most relevant information.

These preliminary findings suggest that the stuigjdot the most part, appreciated the
teaching and learning activities offered throughitna pathology course. There were
aspects of the course that clearly facilitated esttgl learning and development of
understanding, and that made students feel comfatghin control of their learning.
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However, there were also aspects that were anabbddta learning, and made students
worried and concerned.

To sum up, the findings presented in this chaptscidbes various aspects of the
students’ experiences of the teaching-learningrenment in the pathology course,
and how different activities interacted with thde@arning and development of
understanding. These findings will be discussdtefollowing chapter.

44



/7 DISCUSSION

The research presented in this thesis set oufiorexstudents’ experiences of learning
and understanding during a course in a medicalranmge, in order to improve our
knowledge of how teaching influences learning. $tuglents in our study appeared to
be motivated to study hard and to understand thmteng not simply to pass the
assessment requirements. Previous research has #iaivetudents are sensitive to the
learning environment and adopt either a surfacep @e strategic approach to learning
(Entwistle & Ramsden, 1983; Marton & Booth, 1997ambn & Salj6, 1997). The
findings of our study, presented in this thesiggast a more complex picture of how
students approach their learning during a particataurse. They indicate that the
design of the course as a whole, and the differemthing and learning activities
involved in it, influence their learning and undargling in various ways.

STUDENTS’ JOURNEY TOWARDS UNDERSTANDING

The students in Study IV appear to have aimed fatetstanding, but they had a
substantial amount of detail to learn and integnatie a coherent whole in a limited
time frame. This was not an easy task, and theestsdendeavour could best be
described as a struggle. They described their exuess early in the course as chaotic,
and found it hard to know what was relevant. Adtfithe unknown terminology was an
obstacle to their learning, and worry and confusimre common emotions during
these first weeks. The focus of the students’ jeurat the beginning of the course
seemed to be, first and foremost, to manage tlasschirhe long hours each day left
little time for independent study, which meant thed to rely on browsing lecture
notes and reading summaries written by other staderstead of reading the course
literature. However, the students were used tosituation. ft is like this every time, in
every new coursk one student said. Nevertheless, they lacked ateieind a bird’s-
eye view of the course content, and would haveepredl teachers to have provided a
clearer overview. Although students thought theeeentoo many lectures a day at the
beginning of the course, the majority of them atezhthe lectures. These gave students
something of an overview, and some lecturers weoel @t presenting their material in
a structured way, which students found helpfuls Ihot surprising that students first
aimed at “knowing the language” and “knowing thepingStudy IV). This can be
considered a constructive approach to dealing thighterminological and structural
aspects of the subject area, and these forms @efrstatiding seemed to work as levers
for further learning. They provided gateways irtie tontent and helped to develop a
deeper understanding.

As the weeks went by and the students became iedalvtheir studies, they began
to focus on how to manage the vast amount of inddion. This part of the course
involved a variety of teaching and learning acteatwhich helped the students to
structure and process the information. Seminar® \appreciated, as they provided
opportunities to ask questions and to discuss dpé&s. The lectures focused on
organ-specific pathology and were presented byewdifft teachers, experts in their
field. Some students adopted the structures frartudes and the course literature,
developing an understanding which could be ternigwing the catalogue”. Other
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students seemed to develop their own structuréasread and studied the lecture
notes and literature. They looked for similariteesd differences, made connections
beyond the organ-focused structure and develop@dra integrated understanding.
Similar differences have been found in the varieags students understand material
when they are revising for exams (Entwistle & Emist@, 1992; Entwistle &
Entwistle, 1991).

Our findings point to potential pathways studenighhtake towards developing a
deep understanding (see Figure 4, page 41). Alstilndents appeared to focus on the
two more limited forms of understanding: “knowirtgetlanguage” and “knowing the
map”, as discussed above. The individual writteseasment during the second week
stimulated, or pressurised, students to begin stgdgarly in the course, as shown in
Study II. As they studied for this assessment, $owyon learning the basic concepts
and terminology, they simultaneously developed aernoew of the content. In the
subsequent weeks, some students aimed for a deepstanding and actively related
the material to prior knowledge and personal expees, trying to make connections
to relevant contexts and achieving “understandiagam integrated whole”. Other
students focused on learning as many details adamlt disease as possible, using the
structure from the lectures and course literatd@yvever, some students managed to
develop an integrated understanding of all or pairtthis catalogue-like knowledge.
The journey towards understanding may thereforeolwes different learning
strategies, including memorising, which is in agneat with findings from other
studies (Entwistle & Entwistle, 2003; Kember, 198&rton, Wen et al., 2005). One
aspect which seemed to obstruct students’ developtog/ards understanding was
information overload. Some students gave up andmed themselves to learning the
catalogue, while others developed a deep, intedjiateerstanding of certain parts of
the content, and a more catalogue-like knowledgglwdr parts. All students believed
it was sufficient to acquire “knowing the catalofjueorder to pass the final exam.

The present thesis provides a close-up portradt tyfpical basic science course in a
traditional and disciplined-based medical curriomlu The journeys towards
understanding discussed above are likely to berékalt of a complex interplay
between the discipline, the particular course desaigd students’ learning, including
earlier learning experiences from other courseakerstudy programme. However, the
patterns which emerge may also apply to similarseaiand contexts. A discussion
follows below on the disciplinary aspects of untlmding. It examines engagement
and alienation in terms of the students’ experiengelearning and understanding
during the pathology course. Finally, the thesgdsses designing for understanding
and the interplay between teaching and learning.

DEVELOPING UNDERSTANDING IN MEDICINE

Learning always has a learning object; we leaamething In this thesis, this
something is pathology, the mechanisms of dise&sash discipline and subject has
distinctive ways of thinking and practising (Andams& Hounsell, 2007; McCune &
Hounsell, 2005) and what counts as understandingnén subject differs from other
subjects (Newton, 1999; Newton et al., 1998). Esttei(2009) uses the concept of the
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“inner logic of the subject” to describe specifiays of thinking and practising. What
characterises medicine as a discipline? Medicirme m viewed as one discipline,
consisting of several subjects. The subject of tthesis, pathology, is one of the basic
sciences in medical education, but it also providdzidge to the clinical sciences.
Learning pathology was experienced by the studéBtsidy IV) as learning
terminology and concepts, and obtaining a brief ropskeleton of the content to
which details could be added as their learning r@ssed. All the students focused on
learning details, but some related the details tmiyre particular organ, and ended up
with a catalogue-like understanding of pathologthdd students looked for relations
and connections, trying to see the theoretical kedge in a real life context,
comparing and looking for similarities and diffeces, and by doing this they
developed a more integrated understanding. A sirpdttern, where students differed
as to how they related details to “wholes”, wasnfibin a study of medical students’
learning and understanding in physiology (Fyren&ign et al., 2007). In this study,
some students related details and whole conceptat¢h organ, and some could
describe processes related to blood flow but wergble to relate them to similar
processes in other parts of the body. This limitederstanding, where students fail to
recognise underlying principles, has also beenribestby Modell (2000), who argues
that it needs to be addressed in teaching. Manyesta do not notice the general
principles by themselves, and fail to make the ection between organ systems and
similar situations. The “knowing the catalogue” @ypf understanding found in the
students in Study IV can be seen as an examplesobitgan-specific focus. Only when
they deliberately look for similarities and diffees between processes in different
organs or situations do students develop an urahelisty of underlying principles.
Some students apparently do this by themselve®ifitig, Silén et al., 2007) which
was also the case in our study.

Where the “inner logic of physiology” involves colep biological systems, anatomy
is characterised by learning the structure of thmdn body. Anatomy entails large
quantities of detailed knowledge of body parts, tin@ir relation to the whole structure
of the human body. Learning all these details aaneldious, and studies have shown
that students create meaning by relating the strestto their functions, or by focusing
on the importance of anatomical knowledge for thdinre profession (Wilhelmsson et
al., 2010). There is evidence that some studemsince to memorise information,
while others combine rehearsal strategies in ataff understand the structure of the
whole body (Pandey & Zimitat, 2007). They consideatomy to consist of learning
terminology, which is similar to the “knowing thaniguage” type of understanding
found in our study. The “inner logic of pathologgén be said to be a combination of
the main characteristics of physiology and anatddaghology entails mechanisms and
processes of diseases, as well as a knowledgeno&latange in one organ affects the
body as a whole. It also involves learning a sutigtbamount of detail regarding each
organ-specific disease. The students in our stedynsd to perceive pathology in one
of two ways. The first approach was to try and usi@ded the human body as a
complex system, how and why diseases occur inigetgans and how disease in one
organ affects the body as a system. The secondagprinvolved learning about
organs and their related diseases in a catalogeedanner. Interestingly, each of these
concepts of the “inner logic of pathology” focusas one of the two characteristics
described above.
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Medicine can be described as learning about theahumody, and visual and tactile
experiences appear to be important for this prodesaning is not only cognitive, it
also involves the “hand” and the “eye” (Hindmar2007; Pandey & Zimitat, 2007;
Wilhelmsson et al., 2010). This was also salienbun data, and students appreciated
the opportunity to touch different organs and exmmiiseases first hand during the
case seminars (Study 1). The autopsies helped rdgid® develop a better
understanding of diseases and how they affect timdeabody (Study Ill). However,
the anxiety some students experienced during ttopsies and anatomical dissections
hindered their learning (McNamee et al., 2009; Rgnh985).

The students in our study considered their undeasig to develop gradually over
time. Studying a new course entailed learning @doconcepts and terminology, and
creating a brief map to help structure the cont@stthe weeks went by, the students
studied diseases organ by organ, and their unddista developed slowly. Some
students appeared to give up on their quest fareper understanding because of the
vast amount of detail they were required to le@nthers tried to understand the whole
and learn details simultaneously. Fyrenius, Wigtllal. (2007) described a similar
pattern of different relations between details Hredwhole, classifying them as linear,
competing or collaborating. Some students thoulghit tunderstanding grew as they
learned more details in a linear way, while othiels they had to focus either on
grasping the whole or paying attention to detadls, they could not learn them
simultaneously. Some felt they developed understgnidy learning details and the
whole simultaneously. During the pathology coustedents also mentioned that they
had “aha” experiences where previously acquiredMeuatge, which they had not fully
understood, suddenly fell into place. This was camim cell biology, physiology and
anatomy, for example. These experiences couldgkee during a lecture, a seminar,
when students were working together or when thag werking by themselves. It was
normally preceded by a lack of understanding, wistmdents had been struggling to
understand something from a previous course. Inctmgext of a discipline-based
curriculum, like this one, where topics reappeamfitime to time, the students’ journey
towards understanding seemed to develop graduwdtly,specific “aha” moments now
and then. Students seemed comfortable with thisydel understanding, and did not
expect to understand the subject at the beginiingy trusted the system and believed
that everything would eventually fall into placeck®ja & Bonnevier, 2010).
Interestingly, this is in contrast to engineeritgdents, who expressed frustration and
considered the delay in understanding an obstadhestr learning (Scheja, 2006).

ENGAGING STUDENTS IN MEANINGFUL LEARNING

The concepts of alienation and engagement (Ca$8; 2(ahu, 2011; Mann, 2001)
will be used here to discuss the findings from pihesent investigation. The first two
studies explored students’ experiences of diffeteathing and learning activities
which formed part of the pathology course: a casrisar using surgical specimens
(Study 1) and an oral group assessment (StudyTHese activities appear to have
influenced the students’ learning significantlydangaged the students in a number
of ways. For example, both tasks required the egptin of knowledge to solve
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problems the students had not encountered beftweselwere the kinds of activity
which put the students’ understanding to work, ahthe same time helped them to
develop and deepen their understanding (Perkin88)19To carry out the tasks,
students had to analyse the information availatdeall relevant knowledge from
memory, relate and compare what they saw to whet #tready knew, discuss and
elaborate possible explanations with peers, drawlosions and present a solution to
the problem (Vermunt & Verloop, 1999). These ratldgmanding cognitive
processes required effort, and students had t@agenytion to the task. The students in
our studies mentioned that these activities hethedh to understand mechanisms of
diseases better, relate theoretical knowledgeablife examples and develop a sense
of “wholeness”. It is possible that when students @rced to relate and compare
different diseases and mechanisms, they restru¢chaie knowledge into a more
integrated whole, a process described by Piagat@smmodation (cf. Fosnot, 1996).
Furthermore, the discussion and elaboration in Isgr@ups may have helped to
activate prior knowledge, which has been found &o dssential for meaningful
learning (Ausubel et al., 1968; Burns et al., 19%rpblem-solving in groups is an
essential feature of problem-based learning, amdimes dialogue and discussion
which can also help to activate prior knowledge dadilitate learning of new
information (Dillenbourgh, 1999; Dolmans & Schmi@)06; Norman & Schmidt,
1992). Our preliminary findings showed that lectueand seminars were more likely
to engage students and facilitate understandistudents were allowed to think for
themselves first, or teachers helped them to rétatdinical cases. The way students
carry out learning activities is not only influemicby the task requirements, but also
by how they understand knowledge and learningt tilééntions and approach to
learning and their preferred learning activitieee$e can be summarised as an overall
learning pattern (Vermunt & Vermetteren, 2004).dents who normally rely mainly
on memorising and repetition may experience a coctste friction in these learning
activities and become stimulated or challenged 4o higher level learning and
thinking strategies (Vermunt & Verloop, 1999). Qth&tudents may experience
congruence with the same activity, if they mastee fctivities and use them
spontaneously. No evidence of destructive fricttmnerged from our data. In other
words, students found the tasks neither too ditfficar too easy.

In addition to the cognitive aspects discussed abthe case seminar and the oral
group assessment also captured the students’shtered they found these activities
stimulating and meaningful. One student mentiored bher confidence was boosted
when the group managed to meet the challenge afrthg assessment and arrived at
the correct diagnosis. These findings also empbatiie emotional aspects of
learning, which are important in engaging studentdearning activities (Kahu,
2011). Students’ interest has been found to bdeklto their perceptions of the
design of teaching and learning activities andrétevance of the topic (Kember, Ho
& Hong, 2010). In addition, interest has been shtwavhe positively related to effort,
suggesting that students who are interested inbge&uor task are more willing to
invest time and effort in learning (Schiefele, 1R9Brophy (1998) argues that
teachers should offer teaching and learning as/Mvhich students find meaningful
and worthwhile, and that these will motivate themnléarn and make them more
willing to engage. It is clear that the studentsni® the case seminar and the oral
group assessment relevant and worthwhile, andttistseemed to have a positive
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influence on their willingness to engage. What m#uese activities so interesting
and meaningful?

One possible answer is that both activities inalige dimension of perceived
authenticity Clinical cases were the point of departure fardéng in both activities,
and in the case seminar real human organs, obt&ioedsurgical operations, were
available for students to examine first hand. Thecess used for diagnosing the
cases, beginning with patient histories and workawgards a diagnosis, emulated the
process the students would use as practising pagsic These activities were
therefore highly relevant for their future professiwhich is likely to have increased
their interest and motivation (Kember et al., 20F)rthermore, where the students
in the present investigation used authentic pateses with surgical specimens, or
images of tissue and specimens, they were geneataléyto connect their theoretical
knowledge of disease mechanisms to reality. Thighatk provided concrete
examples of the diseases they had learned abdbtincourse books. Authenticity
can be associated with clinical education where icaécand healthcare students
participate in real communities of practice in therofession (Wenger, 1998).
However, authenticity can also be seen as leamxpgriences which are personally
meaningful from the student’s perspective, andhat $ame time relevant to the
discipline and the profession in some way (Stesaats & Andrews, 2004; Tochon,
2000). In other words, a method which starts wiglaient case, and gradually makes
sense of the symptoms to arrive at a diagnosigappo be meaningful and relevant
to both students and the medical community of practn this way, the case seminar
and the group assessment can both be seen astaulib@ming activities, which may
be one reason why students appreciated them amdwiléng to engage in them.

In Study Ill, we explored the students’ experiencdsautopsies, which were
conducted as routine procedure at the affiliatedphals. These activities were
authentic in the sense that students were particgpan real autopsies performed by
pathologists. Interestingly, although the studesussidered the autopsies to be an
important aspect of medical education, only somedesits perceived them as
authentic learning experiences. In fact, the stroegative emotions evoked by the
experience seemed to alienate some students, apdlith not learn much from the
autopsies. The students were alienated in two wihgy. either saw the body as an
object, or they experienced a sense of absurdidysamrealism. In both cases, the
students’ attention was drawn by aspects other tharnprocedure of the autopsy.
However, students who experienced the autopsies agmy of observing how
pathologists work seemed to be interested and edgegthe activity, and found it
meaningful for their learning. On a daily basisagiising physicians see patients
whose illnesses vary in their seriousness, and @neyery likely to have to witness
some of these patients suffering and dying. Fronprafessional perspective,
therefore, the autopsy can be regarded as an diatlaetivity because it involves an
encounter with a dead human being and a sear¢hdarause of death. Students may
experience a range of emotions in learning sitnaticcuch as anxiety, boredom,
enjoyment, interest and pride (Pekrun, Goetz, ®itAerry, 2002). Anatomical
dissection and autopsies, which are still used amynmedical schools, have been
found to evoke extremely negative emotions, sucinagety and disgust (Finkelstein
& Mathers, 1990; McNamee et al.,, 2009; Penney, 198hese emotions are
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“forbidden” for professional medical practitioneesd there is evidence that medical
students cope with their feelings either by focgsan specific body parts rather than
on the body as a person, or by objectifying theyb@mith & Kleinman, 1989). In
learning situations which evoke strong negative tenes, students primarily focus on
managing their emotions, and learning comes setmodping. In order to overcome
the alienation and make these activities worthwlated personally meaningful,
students are likely to need opportunities to disahsir experiences afterwards.

There were other indications of alienation in ourdihgs. The vast amount of
knowledge the students were supposed to acquinegdile pathology course, and the
many lectures which were packed full of informatiomade many students focus on
coping with the heavy workload and “knowing theatague” rather than trying to
develop a deeper understanding. The students rgdtrdted by the information
overload and lack of a bigger picture early in toeirse, which has also been noted
with engineering students (Scheja, 2006). The iiesvoffered at the beginning of the
course did little to help students engage morelgeefhe subject and discipline. Too
much emphasis on theoretical knowledge, and lextpaeked full of information, do
not seem to motivate students, and can in factlibeaéing (Bryson & Hand, 2007,
Case, 2007; Kember et al., 2010).

DESIGNING FOR UNDERSTANDING

The overall design of the pathology course studiethis research focused first on
general pathology, and basic processes of how reglts to damage and stress, which
can lead to diseases in organs. This part was yn@inght through lectures and a few
seminars, and ended with an individual, writtemmfative assessment. The students
felt that it involved a great deal of new termirgfp and that they had little time for
independent study because of the long hours ofirflestand seminars each day.
Although the students seemed to like the lectutesy felt there were too many of
them. They preferred the lectures where teachersdad an overview, explained new
terminology or related the information to clinicehses. The formative assessment
became an important external motivator, so thalestts began to study early in the
course, which helped them to learn the basic terimgy and acquire a sense of the
road map of the course content (Study Il). The sequmart of the course, focusing on
organ-specific pathology, was taught through atgreaariety of teaching and learning
activities, such as case seminars with surgicatismans, autopsies, lectures and
seminars with microscopic pictures. The studerksdlithe variety and appreciated
having more time for independent study. The orgaetidic pathology was taught by
different physicians, each an expert in his ordven field. Consequently, the students
met some teachers only once or twice during theseo'he course seemed to be a sort
of “patchwork” of teaching and learning activitiemught by different teachers, who
may have had limited knowledge of the course af@eyand who therefore focused
on their own topic. This was clear from the faetthone of the teachers in the lectures
observed during the research referred back to ¢hergl pathology taught in the first
part of the course. The students were thereforeexlicitly encouraged to relate the
general principles and processes to the specifiufestations in different organs. The
students themselves reflected that it was impassiblearn all the diseases they felt
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they needed to know as practising physicians. Toejyd only aim to learn as many of
them as possible during the pathology course. diksnma applies to all teaching;
there is more to know than students can possibinlduring their education. Teachers
and educators must make careful choices about wbdoeus. Several authors argue
that teachers need to concentrate on importanteptsicgeneral models and “core
principles”, so that students learn them well ameh aise them to develop their
understanding (Meyer & Land, 2005; Michael, ModélicFarland & ClIiff, 2009;
Modell, 2000; Wiske, 1998). Perhaps this could hbgen done relatively easily by
encouraging students to relate organ-specific peglyoto general pathology, and to
discern how critical features of general diseasehai@isms are manifested in specific
organs. This may help students to “learn how tanleabout diseases and their
underlying mechanisms, a kind ofeta-knowledgeof what they need to know in
preparation for their clinical years. There is evide that a sound knowledge and deep
understanding of the mechanisms of diseases, amndréiationship to symptoms, is
important in the diagnosis of difficult clinical @2s (Woods et al., 2005, 2007a, 2007b).

A “structure-and-process” view of the curriculumjttwan emphasis on content,
appears to have influenced the overall design efpdithology course (Carraccio et
al., 2002). Proponents of this view perceive teaghas “transmitting” the content,
preferably through lectures, and the students’ i®l® acquire this information and
assimilate it. Assessment is generally seen aswladge control” (Falchikov, 2005;
Ramsden, 2003; Samuelowicz & Bain, 2002). Intemgbi however, the pathology
course studied here was not based entirely onuieis, and some of the TLAs
involved different forms of teaching. The case s&aniand the oral group assessment
(Studies | and Il), are examples of teaching askingalearning possible”, and are
designed to facilitate the development of undeditan The group assessment is seen
as an opportunity to learn, and an integral parteathing and learning (Falchikov,
2005; Sadler, 1989). These activities help studémtslevelop their abilities and
deepen their understanding, and are more in lirtb &icompetence view of the
curriculum (Carraccio et al., 2002). In this redpeabe pathology course was not
congruent, and it is likely to have given studemtgariety of ways of acquiring the
knowledge they needed. Furthermore, since the bwveesign of the course was
based on the idea that the teachers should présenbntent, the work of integrating
the knowledge into coherent wholes and developidgeper understanding was left
to the students. If the course is analysed withineaching for understanding
framework or from the point of view of constructiségnment, it is clear that it was
not entirely constructively aligned, and that theended learning outcomes (what the
students should be able to know, understand arad thee end of the course) were not
explicitly stated (Biggs & Tang, 2007; Wiske, 1998)

The pathology course was mainly teacher-centretl,ifmluded some TLAs which
encouraged student activity, as discussed aboudeftcentred and teacher-centred
instruction need not be mutually exclusive, but lbarseen rather as related dimensions
of the teaching and learning environment (Elenréblaut, Léonard & Lowyck, 2007).
Our findings suggest that students benefit fromaariing environment which provides
safe challenges to help them make interconnecaonsdevelop their understanding.
The students in the study appreciated structureckrad information, a good balance
between theory and practice and the opportunitiigouss with peers. Similar findings
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were presented by Elen and colleagues (2007) whesiigated students’ perceptions
of quality in higher education. Students felt tHatourses were both teacher-centred
and student-centred, they reinforced the learnmgrenment. The authors argue that
the levels of support offered by teachers shoulgngk gradually during a course,
providing clear and well-structured informationtlaé beginning, and then presenting
students with challenging tasks and monitoringrthearning. This gradual change
from teacher-centred instruction to student-cengrietilities is also recommended by
Baeten and co-workers (2012). They found that wkase-based learning was
gradually introduced, the students’ use of surfapproaches to learning decreased.
Our findings suggest that the students’ need fearcand well-structured information
early in the course may be a response to thelalifgeling of chaos, where there is no
overview of the content and they are not clear aldwat they are expected to learn.
However, this raise questions as to whether thearcbupport structure should be
provided for students. It could be argued that steyuld engage in extracting meaning
from the chaos, and need to develop their own tstreidn order to acquire a deep
understanding of the material (Entwistle & Entvastl992; Entwistle, 2009; Entwistle
& Entwistle, 1991). Instead, it may be more impottand beneficial to provide
students with tools and opportunities for managi&initial chaos constructively. The
sense of chaos and uncertainty about which matenalevant seems to be a recurrent
phenomenon which students experience at the begimiieach new course. Students
in a problem-based curriculum have been found pzesnce similar feelings of chaos
and frustration (Silén, 2000). However, PBL curdcware designed to help them
develop the necessary skills and abilities to bec@®if-directed learners, able to
develop their own structure in the perceived chdas facilitate this process, PBL
curricula are based on small group sessions tutnyedteacher (Boud & Feletti, 1997).
Other teaching and learning activities, such atutes, are provided as resources for
students, and can be designed to provide an owversfea subject or an in-depth
example (Fyrenius et al., 2005). Drawing on thesaiesh presented here, it can be
hypothesised that it is quite common for studentexperience initial chaos and
frustration, regardless of the discipline or tygecorriculum. It may be difficult for
teachers to understand this fully, and adapt tonigss they interact with students and
take their side of the story into account.

Looking at the pathology course from a perspeabifvedesigning for understanding”,
two activities stand out as particularly interegtithe case seminar using surgical
specimens and the oral group assessment. Accaaliveayiation theory, learners need
to discern the critical aspects of a phenomenoorder to understand it (Marton &
Trigwell, 2000). Teaching and learning activitiessidned to facilitate understanding
should therefore help students in this respect. Wane of doing this may be to allow
students to compare and analyse different casegshwh how the oral group
assessment was conducted. One student explaineth¢haral group assessment had
made her realise how she could diagnose diseasesomyparing the symptoms
described in the patient history to similar illnessShe started to think in terms of
differential diagnoses and began to discern thcariaspects a physician needs to
consider in reaching a plausible diagnosis. OtHeAs] such as lectures and various
types of seminar, were also helpful in the studgotsney towards understanding, but
they were more dependent on the teacher than omleakign of the activity. The
teachers’ enthusiasm, and the extent to which #mepuraged students to think for

53



themselves, were important aspects for learningyedlsas the kind of questions they
asked. In terms of their ability to facilitate unstanding, some TLAs such as lectures,
or seminars using microscopic images and autopstesned to be more dependent on
the individual teacher than TLAs like case semiaau oral group assessments.

Integrated curricula, where basic and clinical mogs are integrated horizontally or
vertically, have become a standard approach in cakgtudies in the last decades
(Harden, 2000a, 2000b). The way we teach influerstedents’ learning and their
development towards understanding. There is no tddhdit learning theoretical
knowledge in a real life context is beneficial kearning (Biggs & Tang, 2007; Boud &
Feletti, 1997; Bransford et al., 2000; Norman & @akt, 1992). However, when we
integrate several subjects and organise them aroilngd principles such as themes or
real life problems, the subject boundaries disirdtisg What happens, for instance, in
integrated medical curricula where pathology isleatned as a subject in its own right
but integrated with other subjects? Does the ststknowledge and understanding of
pathology and disease mechanisms become fragmehted®udents then less likely to
develop an integrated understanding of core presipnd the “inner logic of
pathology”? Is it important for physicians to haveense of pathology as a subject, in
terms of a framework for relating their knowleddedseases? If so, how do different
curricula influence their understanding of the uhyileg mechanisms and relationships
between symptoms and disease? Furthermore, asrgndissection and autopsies are
not part of medical curricula in many medical sdepwhat are the consequences for
these students’ understanding of the human bodykaslogical system? Our findings
suggest that the visual and tactile experiences iarportant in developing
understanding of the body as a whole. When studestslenied first hand experience
of the human body, how does this influence thettanstanding of how disease in one
organ affects the body as a whole? There is clyrergufficient evidence to address
this issue fully, and this may be a subject fotHer investigation.

METHODOLOGICAL REFLECTIONS AND CONCLUSIONS

Baeten and co-workers (2010) have illustrateddhk of clarity about whether student-
centred teaching, based on constructivist theafidsarning, has a positive effect on
student learning. Their research involved the ukenweentories which measured
students’ perceptions of their overall course aepees. One explanation for the
apparently contradictory findings may be that meagustudents’ perceptions on an
overall course level is too broad a level of analyls fact, students may appreciate and
benefit from all kinds of teaching and learningihaties, including more traditional
ones such as lectures and seminars (Elen et 8I7).20ur research design, observing
teaching during a nine-week course and gathering flam students throughout the
course, made it possible to discern a more nuapictare of how teaching influences
learning. Our findings suggest that the criteridmiol has the most impact is not the
form of the activity, i.e. lecture or seminar, loather how these activities are designed,
the “scene” teachers set and what students areuemgmdl to do (Biggs, 1999;
Ramsden, 2003; Selander, 2008). A lecture can lbeoaologue where a teacher
presents a series of facts and details, or it eaanbinteractive session where students
are invited to discuss, reflect on and extract nmgafrom the information they are
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given. The same can be said of seminars. The desifibAs is important. However,
the pedagogical encounter between a teacher awnstuin the classroom is a
complex interaction between teachers, students comdent which can never be
predicted or prescribed (Marton & Pang, 2006). hear and learning can, on the
other hand, be described, and these descriptiongmg@ove our understanding of the
interactions between teaching and learning.

The interplay between teaching and learning is dexad he pathology course studied
in the research project presented in this thes@med to be underpinned by
contradictory epistemologies and perceptions afhieg and learning. On one hand,
the overall course design appeared to be influeded concept of “teaching as
telling” and assessment “as knowledge control”. Shedents did not object to this
view, but they were concerned about the long haasswell as their passive role in
many of the lectures and some of the seminarsh®nother hand, they appreciated the
activities where they had an active role and arodppity to discuss and apply their
knowledge. The course may have sent studentsatitfenessages about what counts as
knowledge in the course. However, they seemed fardigmatic about it, and engaged
in the learning activities regardless of the asdionp which underpinned them.
Interestingly enough, this worked. The findingsserged in this thesis suggest that
students adapt, and seem to adjust their intenindsstrategies to the demands of the
specific learning environment they find themselwes Consequently, the journey
towards understanding may be more varied and contpbn previous research has
shown.

IMPLICATIONS FOR PRACTICE

From a practical point of view, the findings ofghinvestigation reveal a pattern which
seems to be important for students’ developmeninolerstanding, and which could
prove useful in designing teaching and learningyities in other settings. Both the
case seminar and the oral group assessment seenfied duccessful in facilitating
students’ understanding. From a design perspedtieg, shared a number of features.
Both activities:

a) used real life cases as a point of departure;

b) focused on problem-solving and application of krexige;

c) were student-centred and encouraged students agerartively in their

learning;
d) were based on collaborative learning in small gspup
e) allowed time for reflection and elaboration.

Taken as a whole, these features made these iastiviteresting and challenging, and
gave a flavour of authenticity. Furthermore, thdlatmrative design created a safe
environment where students could explore and edébadheir thinking with peers. The
common features described above are also chastictesf problem-based learning
(Boud & Feletti, 1997). However, in problem-basedricula the entire curriculum is
designed around small group learning, which isd&ced departure from a conventional,
discipline-based curriculum. Our findings pointhe possibility of facilitating learning
with relatively few resources. Designing a tradiiblecture-based course to include a

55



series of well thought-out, student-centred adisitmay go a long way to helping
students develop a deeper understanding. Formegsassment is an important tool for
learning as it motivates students to study, andsggboth teachers and students feedback
on learning (Black & Wiliam, 1998; Sadler, 1989urthermore, formative assessment
influences students’ learning, and should be aegnal part of a course, but should
focus on facilitating understanding and not jusseasing factual knowledge.
Assessment tasks which require problem-solving, lyaisa elaboration and
collaboration seem to stimulate the developmenndkrstanding.

From a course design perspective, our findings sigmest that it is wise to offer a
variety of teaching and learning activities throogha course, by alternating lectures
and seminars, small group activities and forma@asessments. In addition, the
features described above (a-e) may be used asdaligai regardless of the type of
TLA. Furthermore, students need time for indepenhdtmdy, and from a learning

perspective, too many long days of scheduled tiagesmay be counterproductive.

Medical and healthcare students may find themselvelgarning situations which
evoke strong, negative emotions. One example iauaopsy. Students are likely to
need opportunities to talk about and discuss #gieriences in a safe environment.
The experience can trigger existential issues aodghts about death and dignity, and
can raise gquestions about how to empathise wittergatand their relatives while
maintaining a professional attitude. Students valte these issues as practising
physicians, and it is therefore important to preghem for managing their emotions in
situations like this.
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