University of Strathclyde, School of Education.

Critical thinking in a Community of Inquiry:
Applying a socio-constr uctivist framewor k to problem-based
lear ning tutorialsin a Scottish medical curriculum,
to investigate critical thinking and the factorsthat influence
this.

A thesis presented in part fulfilment of the ragunents for the degree of
Doctor of Education.

By

Susan Jamieson.

2014



This thesis is the result of the author’s origiresearch. It has been composed by the
author and has not been previously submitted faméxation which has led to the

award of a degree.
The copyright of this thesis belongs to the autirater the terms of the United
Kingdom Copyright Acts as qualified by the Univéysof Strathclyde Regulation 3.50.

Due acknowledgement must always be made of thefum®y material contained in, or

derived from, this thesis.

Signed:

Date:



Acknowledgements

My grateful thanks must go to the undergraduateicaédtudents and problem-based
learning (PBL) facilitators who participated inghgtudy. Also, to Professor Jill
Morrison of the University of Glasgow, for her encagement and support. Thanks to
Dr. Jane Stewart of the University of Newcastle BndJean McKendree of Hull-York
Medical School, for their collegiality; likewisey faculty and delegates at the October
2010 Atelier, Wilson Centre, Toronto.

| owe an enormous debt to my supervisors, Dr. €l@assidy and Dr. Aileen Kennedy
of the University of Strathclyde, who, combininghstructive criticism and humour,
helped me negotiate the journey from natural sigetd social scientist. Nearly there?!
Thanks, too, to Dr. June Mitchell, former Directdrithe Ed.D. programme. Especial
thanks to my fellow Ed.D. students, my criticaéfrds: Linda Proudfoot, Moira Shemilt

and Beverley Young. You kept me sane!

A huge thanks is due to my friends and family, vage become far too used to me
missing social events and family occasions, in @aad progressing ‘The Thesis’. First
and foremost, my sons, Fraser and Rory, now youwsrgmmaking their own way in the
world, who tolerated their mother hogging the spaen and computer most evenings
and weekends. Thanks to my mum, Jeanette McQuéwnhas always been my
strongest supporter; our hill-walking offered thexfpct break from writing. Thanks to
Caroline and Alison; Isabel, David J, Rhona, DaMdAngus and Scott; Lawrie;

and a mention for my lovely grandsons, Owen andivat. Also, Valerie, Lynne,

Bernadette and Pamela - thanks for your patienoe. We can hit the town!

Finally, my biggest thanks is owed to Martin, myshand. When he agreed ‘for better
or for worse’, | don't think he bargained for thisan’t begin to count the ways in
which he has supported me, in this and in othetwens, and | am enormously grateful.

Looking forward to the next chapter, Martin!



Contents.

List of Appendices.
List of Tables.

List of Figures.
Glossary.
Abstract.

Chapter 1.  Setting the scene: The professional context.

1.1.  Introduction.

1.2.  Structure of the thesis.

1.3. Problem-based learning (PBL): a definition antline of its
basic features.

1.4. The professional context: PBL as a pedagogigptoach in medical
education.

1.5. The specific professional context: The PBLricutum in the featured
Scottish medical school.

1.6.  Positioning myself within the study.

1.7. The professional issue.

Chapter 2. Critical review of empirical research on some intended

learning outcomes (ILOs) for PBL.

2.1. Intended learning outcomes of PBL.

2.2. The effect of PBL on knowledge acquisition apglication.
2.2.1. Knowledge.
2.2.2. Outcome measures in quantitative studies.
2.2.3. Qualitative studies in PBL research.

2.3. The effect of PBL on self-directed learning.

Page.

Xiv.
XV.
XVi.
XVii.

XXI.

10.

12.

12.
13.
13.
15.
18.
20.



2.4,

The effect of PBL on team-working and commatan skills.

Chapter 3.

3.1.
3.2.
3.3.

Critical review of literature on critical thinking and

development of a conceptual framework.

Defining thinking and criticality.

Types of thought.

Definitions and conceptualisations of critittahking.

3.3.1. Application of a set of aligned cognitive activgie

3.3.2.
3.3.3.
3.3.4.
3.3.5.

3.3.6.
3.3.7.
3.3.8.
3.3.9.

Questioning.

Reasoning.

Evaluating arguments.

Making judgments against criteria.
Metacognition.

Critical thinking as a critique of dominant discees.
Strong-sense and weak-sense critical thinking.

Critical thinking as argument analysis.

Critical thinking as a mechanism for problem-sotyor

conflict resolution.

Page.
24.

26.

26.
27.
28.
30.
30.
31.
33.
34.
36.
38.
39
40.
42.

Garrison’s 5-stage model for thinking critically @it a problem. 42.

The nature of problems that merit critical thinking

Creative thinking as a component of critical thimki

Critical thinking as a cycle of reflection and disicse.

Socio-constructivism applied to critical thinking.
The Community of Inquiry.

Philosophy for Children.

Critical thinking in Lipman’s Community of Inquiry.

Caring thinking in Lipman’s Community of Inquiry.

3.3.10. The Community of Inquiry Framework.

44,

45.
47.

50.

53.

54,

56.

S7.

58.



Page.

Cognitive presence. 59.
Social presence. 60.
Teaching presence. 61.

3.3.11.Conclusions from critique of definitions and conttegisations  62.
of critical thinking.

3.4. My conceptual framework. 63.
3.4.1. My adaptation of the Col Framework. 65.
Chapter 4. Evidencefor critical thinking in PBL -based/containing 68.

medical curricula, and why this matters.

4.1.  Critical thinking as an intended learning omte of tertiary 68.
education.
4.2.  Critical thinking as an explicit intended leiauig outcome of medical 68.
education.
4.3. Evidence for critical thinking in PBL-baseditaining medical 70.
curricula.
4.3.1. Perception studies. 70.
4.3.2. Quantitative instruments to measure criticalking 71.

disposition or ability.

4.3.3. Content analysis to assess critical thinkingBL 72.
discourses.
4.3.4. Corpus linguistic analysis to identify adl thinking 74.
during PBL discourse.
4.4. Rationale for the study; aims and resear@stipns. 75.
4.4.1. Aims. 75.

4.4.2. Research questions. 76.

Vi



Chapter 5. Methodological approach and study design.

5.1.
5.2.

5.3.

5.4.

5.5.

Introduction to Chapter.
Appropriate methods to address the spe@§earch questions.
5.2.1. Data collection.
5.2.2. Data analysis.
Content analysis.
Discourse analysis.
Evolution of the study design.
The study design.
5.4.1. Access, ethical considerations and ethigptoval.
5.4.2. Participants.
5.4.3. Recruitment.
5.4.4. Data collection.
5.4.5. Coding scheme: An adapted Community ofuihy(Col)
Framework.
Cognitive presence/critical thinking.
Social presence.
Teaching presence.
Negative aspects of social or teaching presence.
5.4.6. Coding strategy.
Unit of coding.
Contextual coding.
5.4.7. Practicalities.

Trustworthiness.

vii

Page.
77.

77.
78.
78.
79.
79.
80.
81.
82.
82.
84.
84.
85.
86.

87.
87.
88.
89.
89.
89.
90.
94.
94.



Chapter 6. Analysisand interpretation of PBL discour sesfeaturing
Group Y1C3.

6.1. Overview.

6.2. Group Y1C3, Steps 6 & 7 of scenario about cdithe elderly.

6.3.

6.2.1.

6.2.2.
6.2.3.

Cognitive presence/critical thinking.

PBL Step 6: External exploration

PBL Step 6: Internal exploration

PBL Step 6: Integration.

PBL Step 6: Resolution.

PBL Step 7: External exploration and resolution.

Social presence.

Teaching presence.

PBL Steps 6 & 7: Soft scaffolding - directive, litating
development, understanding and process;
negative manifestations.

PBL Steps 6 & 7: Hard scaffolding - structure aredaource.

Group Y1C3, Steps 1 to 5 of scenario aboakstr

6.3.1.

6.3.2.

Cognitive presence.

PBL Step 1: External exploration.

PBL Step 2: Trigger, external exploration, intermabploration,
integration and resolution.

PBL Step 3: External exploration, internal explooat,
integration and resolution.

PBL Steps 4 & 5: External exploration.

Social presence.

PBL Steps 1 & 2: Group cohesion and emotional esgos.

PBL Step 3: Emotional expression, group cohesion,
open communication and negative manifestations.

PBL Step 4: Group cohesion, emotional expressipano

viii

Page.
96.

96.
97.
.97
98.
98.
100.
102.
104.
104.
106.
106.

109.
110.
110.
110.
110.

112.

119.
119.

119.

120.

121.



Page.
communication and negative manifestations.
6.3.3. Teaching presence. 124.
PBL Step 1: Facilitating process; structure andaese. 124.
PBL Step 2: Facilitating process, development andeustandingl124.
PBL Step 3: Facilitating process, development and 125
understanding; directive, missed opportunitiesprese.
PBL Step 4: Directive; facilitating understandirdgvelopment 130.

and process; negative manifestations; structure and

resource.
PBL Step 5: Structure and resource. 133.
Chapter 7.  Analysisand inter pretation of PBL discour ses by other 134.

PBL groups, in comparison to Y1C3.

7.1. Group Y1B2, Steps 6 & 7 of scenario about cétbe elderly. 134.
7.1.1. Cognitive presence. 134.
PBL Step 6: External exploration, internal explooat, 134.
integration and resolution.
PBL Step 7: External exploration, internal explooat, 135.
integration and resolution.
7.1.2. Social presence. 136.
7.1.3. Teaching presence. 137.
PBL Step 6: Facilitating development, process and 137.

understanding; negative manifestations; resource.
PBL Step 7: Facilitating process and developmetnticsure and 139.
resources; negative manifestations.
7.2.  Group Y1B2, Steps 1-5 of scenario about stroke 140.
7.2.1. Cognitive presence. 140.
7.2.2. Social presence. 141.



7.3.

7.4,

7.5.

7.6.

7.7.

7.8.

PBL Steps 1 to 5: Emotional expression, cohesiegative
manifestations.
7.2.3. Teaching presence.
PBL Steps 1 to 5: Facilitating process, understagdand

development; directive; structure and resource.

Page.
141.

143.
143.

Group Y1B3, Steps 6 & 7 of scenario aboutrttegegulation and malaria. 144.

7.3.1. Cognitive presence.

7.3.2. Social presence.

7.3.3. Teaching presence.

Group Y1B3, Steps 1 to 5 of scenario aboetpronia.

7.4.1. Cognitive presence.

7.4.2. Social presence.

7.4.3. Teaching presence.

Group Y1A3, Steps 6 & 7 of scenario aboutrtteegulation and
malaria.

7.5.1. Cognitive presence.

7.5.2. Social presence.

7.5.3., Teaching presence.

Group Y1A3, Steps 1 to 5 of scenario aboetupmnia.

7.6.1. Cognitive presence.

7.6.2. Social presence.

7.6.3. Teaching presence.

Group Y2B3, Steps 6 & 7 of scenario aboutudiin metabolism and
viral hepatitis.

7.7.1. Cognitive presence.

7.7.2. Social presence.

7.7.3. Teaching presence.

Group Y2B3, Steps 1 to 5 of scenario abaeigtdlbladder and liver

function.

144.
145.
145.
147.
147.
147.
148.
150.

150.
150.
151.
152.
152.
153.
153.
154.

154.

154.

156.
160.



7.9.

7.10.

7.8.1. Cognitive presence.

7.8.2. Social presence.

7.8.3. Teaching presence.

Group Y2C3, Steps 6 & 7 of scenario about Viepatitis.

7.9.1. Cognitive presence.

7.9.2. Social presence.

7.9.3. Teaching presence.

Group Y2C3, Steps 1 to 5 of scenario atfmugallbladder and liver
function.

7.10.1. Cognitive presence.

7.10.2. Social presence.

7.10.3. Teaching presence.

Chapter 8. Cross-cutting themes: critical inter pretation of findings.

8.1.

8.2.

8.3.

Evidence for critical thinking in the PBL dert.

8.1.1. Ciritical thinking as an individual or comnitty activity?

8.1.2. Contribution to critical thinking by inddaals in the Col.

8.1.3. Aspects of critical thinking in specific gseof the PBL
process.

Evidence for social presence in the PBL cdntex

8.2.1. Contribution to social presence by individgtadent members
of the Col.

8.2.2. Contribution to social presence by individaailitators.
Evidence for teaching presence in the PBLexdnt

8.3.1. Soft and hard scaffolding teaching presence.

xi

Page.
160.
160.
161.

163
163.
164.

164.
166.

167.
167.
167.

170.

170.

170.
171.
172.

173.
175.

176.
177.

177.



8.4.

8.5.

8.6.

8.3.2 Manifestations of teaching presence in specifipstd the
PBL process.
Factors that enable or impair aspects dtatlithinking.

8.4.1. Interaction between categories within alsietement.

8.4.2. Interaction between elements of the adaptdd-ramework.

8.4.3. The impact of social presence on aspeatstafal thinking.
8.4.4. The impact of teaching presence on aspéct#ioal

thinking: overview.
Types of soft scaffolding and their impactooitical thinking.
8.5.1. Facilitating understanding.

Questioning.

Probing.

Providing clarification.

Identifying conflicting information.
8.5.2. Facilitating development.

Giving feedback.

Providing support.

Role-modeling.

Encouraging meta-cognition and self-directed leagi
8.5.3. Facilitating process.
8.5.4. Directive input.
Types of hard scaffolding and their impact on caitithinking.
8.6.1. Structure.

8.6.2. Resources.

Xii

Page.
178.

181.
181.
182.

183.

185.

185.
186.
186.
188.
188.
188.
189.
189.
189.
190.
190.
190.
191.
192.
192.
192.



Chapter 9.  Discussion.

9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

Page.

Reflection on relevance of different concelsasions of critical thinking 194.

to the PBL context.
9.1.1. Critical thinking as a series of alignedrmitige activities.
9.1.2. Critical thinking as alternating phasesreftive thinking
and validation/verification.
9.1.3. Ciritical thinking as hierarchical stages.
9.1.4. Caring thinking as a component of crititahking.
9.1.5. Socio-constructivist conceptualisationsrdfoal thinking.
Utility of the (adapted) Community of Inquif@ol) Framework.
The role of social presence in the PBL Col.
Teaching presence in the PBL Col.
9.4.1. Soft scaffolding teaching presence: the obkbe facilitator.
9.4.2. The role of hard scaffolding.
Developing and assessing critical thinkin@BL-containing medical
curricula.
The study design.
9.6.1. Positive aspects.
9.6.2. Limitations.

Chapter 10. Conclusions and significance for the profession.

10.1.

Conclusions.

10.2. The significance for the profession.

References.

Appendices.

xiii

194.
195.

197.
199.
199.

200.

201.

202.
202.
203.
204.

204.

204.

205.

207.

207.
.209

212.
233.



List of Appendices.

w

X &« I O TmMmUO

Letter granting ethical approval.

Email regarding ethical approval requirementssfitution where
study was undertaken.

Consent form for student participants.

Letter of invitation to participants.

Information sheet for participants.

Coding scheme and descriptors.

Example of aligned utterances and coding jastiibns
Characteristics of PBL tutorials analysed irs tstudy.
Indicators identified in specific PBL steps, éach PBL group.
Excerpt from brainstorm on the anatomical basisymptoms of
stroke, by Group Y1B2.

Excerpt from brainstorm on differential diagnosfgpneumonia,
by Group Y1B3.

Examples of facilitator interventions in tutdsdeaturing Group Y2C3.

Xiv

Page.
233.
234.

.235
236.
237.
239.
245.
246.
247.

264.

267.

270.



List of Tables.

Table. Title.

3.1.  Garrison’s five stages of critical thinking.

3.2.  Conceptualisations of critical thinking as @mpassing
two phases.

3.3.  Alignment of five-stage and two-phase concaltations of critical/
reflective thinking.

3.4. Community of Inquiry Framework.

3.5.  Alignment of various conceptualisations ofical thinking.

3.6.  An adapted Col Framework for the analysisBi Biscourses,
to demonstrate critical thinking and the factofeetfng this.

6.1. Examples of utterances coded to the extexphbration
category of cognitive presence in PBL step 6 [grgags3,
transcript 1].

6.2. Two indicators of the integration categoryognitive presence
[group Y1C3, transcript 1].

6.3.  Cognitive presence during numbering of issu&tep 2 of the
PBL process [group Y1C3, transcript 2].

6.4. Indicators of the internal exploration catggoircognitive
presence during the brainstorm step [group Y1@®stript 2].

6.5. Indicators of the integration category of atige presence
during the brainstorm step [group Y1C3, transipt

6.6. Indicators of the resolution category of ctigeipresence
during the brainstorm step [group Y1C3, transipt

6.7. Examples of the resource category of teaghiegence during the

guestion-setting step of the PBL process [group ¥, 1fanscript 2].

XV

Page.

43.
47.

49.
59.
64.

67.

98.

101.

112.

114.

115.

118.

133.



List of Figures.

3.1.

Critical thinking as a cycling between two dnigphases of

identifying assumptions and imaging alternatives

XVi

45.



Glossary.

The following definitions are used in this thesislare listed here to aid the reader.

Unless otherwise specified, they represent my ogfmitions.

D

11°]

Term Definition

Abstract Concerned with things not directly experienced.

thinking

Affective To do with feelings or emotions; related to carihopking (Lipman,

thinking 1995), in the sense of caring about - thinking albungs or people
that are valuedHijid.)

Argument A combination of two forms of statement:canclusion and th
reasons allegedly supporting it (Browne & Keeled0?2)

Assumption A statement or reason that is not maghod.

Belief A view held by the thinker, which is acceptesithout the thinke
necessarily having examined the grounds, or reasamihat view.

Caring thinking| A feature of Lipman’s (1995) comntynof inquiry; combines
affective and conative, or active, thinking.

Clinical Reasoning in the clinical environment.

reasoning

CMC Computer-mediated communication.

Cognitive A proxy for critical thinking. The extent to which the participants in ..

presence [Col] are able to construct meaning through susthicommunication

(Garrisonet al, 2000)

Community of
Inquiry

A group of individuals who work together to undé&gaan inquiry —
or solve a problem — and who do so primarily thiotige vehicle of
discourse (Lipman, 1988; see 3.3.8).

Community of
Practice

Participants share a common purpose, but this tsnecessarily
learning or inquiry (Lave & Wenger, 1991; see 3)3.8

Conative/active
thinking

Concerned with impulses and actions; related tongathinking
(Lipman, 1995), in the sense of taking care of 4bing.

XVii



Term.

Definition.

Conclusion

A claim or judgment arrived at basedpecific reasons.

Creative
thinking

Inventing, associating, suggesting alternativeskimga analogies
[and] formulating hypotheses (Daniel & Auriac, 2009

Critical
appraisal

The critical consideration and evaluation of a &fgpeaker’'s reasons
for arriving at specific conclusions.

Critical
thinking

Various definitions and conceptualisations are wfised in Ch. 3.
Critical thinking may be viewed as a cycling betwaée interna
world of the thinker's mind (Garrison, 1991, 1992)d the external,
world (ibid.) of social interaction. The internal and extermadrld
respectively correlate with the creative thinkingdavalidation
components of critical thinking. Superimposing ac&ptualisation of
critical thinking as a five-stage problem-solvingogess (Dewey,
1933), where a problem may be an inadequate uadeisg
(Garrison, 1991) of a biological or clinical contethe problem is
identified in the external world and initially exyped via information
exchange; consideration of the problem then mowethé¢ interna
world, as the thinker seeks to create possibletisoki and integrat
these with his existing knowledge construction;nthi@e thinker
returns to the external world to validate his timgkand integrate hi
new knowledge construction, or understanding of ¢bacept, by
applying it in the external world.

D

[

Dialectical
thinking

Where reasoners pit two or more opposing pointsviefv in
competition with each other, developing each byigiog support,
raising objections, countering those objectionsisimg further
objections, and so on. (Paul, 1995).

Dialogue

Verbal interaction between 2 individuals.

Discussion

Verbal interaction between more thamd®/iduals.

Discourse

A verbal interaction whereby the partiois engage in purposeiul
sharing of ideas and conclusions in the expectadiononstructive
criticism (see 3.3.6). Also, student and facilitatatput during a PBL
tutorial; incorporating utterances, tone and norbakinteractions, as
determined respectively from the transcript, audand video-
recording of the session.

xviii
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Term. Definition.

Divergent The generation of multiple solutions or ideas; asted with

thinking creativity, and with the brainstorming step of P@laudsley &
Strivens, 2000b).

Expertise The possession and command of a bodyafledge that defines a
field or discipline (3.5.1).

Facilitation Making something possible or easientgans of one’s specific
instruction, manner, etc.

Inference A conclusion that is not made explicit.

Judgment Implies a deliberate choosing of one thireg another: evaluation o
options is necessary, but not sufficient to makelgment; one also
needs to have an impetus for making the judgment.

Logic Concerned with the quality of reasoning in amgument (Kurfiss

1988).

Meta-cognition

Knowledge and cognition about cageiphenomena (Flavell, 197
p.906). A critically reflective cognitive activitynvolving awarenes
and monitoring of one’s thought processes; compomrenstructs
include meta-cognitive knowledge, meta-cognitivepezience, anc
appraisal or judgment of one’s thinking.

©

Uy

)

Mono-logical | Thinking that is conducted within one point of view frame of
thinking reference (Paul, 1995, p.543).

Multi-logical Thinking that sympathetically enters, considersl masons within
thinking multiple points of view (Paul, 1995, p.544).

Self-directed

A comprehensive activity that encompasses settireg goals for

D

learning learning, managing external factors to maximisernieg, and
employing the necessary intellectual skills to easihat learning i$
actually achieved.

Reasons Statements made in support of a conclusiuivalent to grounds of
data.

Reasoning Making statements in support of a cormiudlaking clear the

mental steps by which one arrives at a conclustamil; 1995).

Xix



Term Definition

Reflective Active, persistent, and careful consideration of laelief or supposed

thought form of knowledge in the light of the grounds teapport it and the
further conclusions to which it tends (Dewey, 19339; 2009, p.6).

Scaffolding Ways of supporting learners in unfamiliar enviromtsg(Simons &

Ertmer, 2005, p.4). May be hard, viz. ‘static ... gatahned in
advance (Saye & Brush, 2002, p.81) or soft, vignamic and
situational’ {bid., p.82).

Social presence

D

A construct in the community otiingconcept: refers to the social
environment and the social interactions between lpeesnof the
community.

Teaching A construct in the community of inquiry conceptfers to the design

presence of the educational experience and to the facititabf learning
(Garrisonet al, 2000).

Utterance Individual contribution to the PBL discee; generally defined by a
change of topic, new speaker, or a natural pause.

Warrant A justification of the way in which the dajrounds lead to the clain
being made; it effectively elaborates why the reasdmes indeed offe
support for the claim.

ZPD Zone of proximal development (Vygotsky, 1978§)

Learning challenges that are beyond the currerdlubfees of the
learner working in isolation, but achievable if tearner is guided, of
if he collaborates with more capable peers (3.3.8).

[
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Abstract

In medical education, critical thinking is heldunderpin the key professional skills of
clinical reasoning, clinical judgment and decisiaaking. The promotion of critical
thinking is an intended learning outcome for thebtem-based learning (PBL)
component of medical curricula, but there is limitempirical evidence for critical
thinking during PBL tutorials. Existing studies dot explicitly address the role of
social interactions between group members, or tieeteof scaffolding, on enabling or
impeding critical thinking. Application of an adept socio-constructivist Community
of Inquiry (Col) framework allowed these issueb&oaddressed.

The adapted Col framework incorporated three coatstr cognitive presence, a proxy
for critical thinking; social presence, reflectitigg social environment and social
interactions between Col members; and teachingepoes reflecting hard and soft
scaffolding. Six PBL groups were recruited from &aely years of a Scottish medical
curriculum. For each group, a two-hour PBL tutofesturing two different scenarios
was recorded and transcribed. The twelve discowvees subjected to interpretivist

analysis, with contextual coding of utterances.

From a Col perspective, critical thinking was adtion of the community; individual
members generally contributed just one or two aspefccritical thinking per utterance.
Different aspects of critical thinking were asstetbwith different steps of the PBL
process. There was no evidence for sustained Esigrethrough stages of critical
thinking. The specific PBL context promoted theatree thinking component of critical
thinking, and information-gathering. Social presem@s evident throughout, and likely
facilitated discourse, which in turn enabled aspettritical thinking. Teaching
presence manifest differently in the various stptse PBL process and between
discourses, the latter reflecting facilitator spydeaffolding interventions by students,
and the specific scenario. The findings have inapions for facilitator training, student
induction, and scenario design.
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Chapter 1. Setting the scene: The professional context.

1.1. Introduction.

This thesis describes an interpretivist study desigto investigate whether there is
evidence for critical thinking by undergraduate dstots in a Scottish medical
curriculum that uses problem-based learning (PBLg anode of delivery in the first two
years of the five-year curriculum. When the studyswonceived, PBL also featured in
the third year of the curriculum, but this was aectéd in a hospital setting and was less
accessible. The focus of the study was therefore iRBrears 1 and 2 of the featured

curriculum.

This first chapter provides an overview of the thestructure, then goes on to set the

professional context for the study.

1.2.  Structureof thethesis.

Chapter 1 defines PBL and outlines the model engulogt the particular Scottish
medical school featured in this study; it descrities adoption of PBL-based curricula
by medical schools abroad and within the UK; areldbvelopment and components of

the featured PBL-based medical curriculum.

For clarity, the literature review is presentedtta®e chapters. Chapter 2 is relatively
brief and examines the literature on some interidaching outcomes (ILOs) for PBL-
based curricula; in particular, the acquisition amplication of knowledge, but also
ILOs relating to self-directed learning, communieatskills and team-working. The

chapter critically reviews evidence that these IlaDs met.



Chapter 3 provides a critical review of the literaton critical thinking, leading to the
development of a conceptual framework for this gtdhe chapter begins by describing
the concept of thinking, and distinguishes betweéiffierent types of thinking. Various
conceptualisations of critical thinking are critegli for their relevance to clinical
medicine, medical education and/or PBL. Socio-qoicsitvism, and the community of
inquiry (Col), with its component constructs of odge, social and teaching presence,
are identified as relevant theoretical frameworksthis study. The chapter concludes

with a description of the conceptual framework esgpH.

Chapter 4 goes on to discuss that critical thinkimggenerally considered to be a
desirable graduate attribute; and examines whyntkdical profession views critical
thinking as a necessary attribute for medical sttgleessentially because of its
relationship to clinical reasoning, clinical judgemt and decision-making. The chapter
concludes with a critical review of existing resdmainto critical thinking by medical
students in PBL-based and PBL-containing curriclilais leads to identification of a

significant professional issue which defines tleeagch aims and questions.

Chapter 5 describes the interpretivist paradignmiwitvhich this study was conducted.
Participants were students from the featured Stottiedical curriculum, in Years 1 or
2 during session 2007-8, when data collection fweake. The data comprise video- and
audio-recordings and verbatim transcripts of aetgrof PBL discourses; of which there
are approximately two hours for each of six PBLug® The chapter specifies the study
design, including data collection methods, the etmh of the coding scheme, and the

rationale for coding decisions. Ethical and datatgmtion issues are also addressed.

Chapters 6 and 7 present the analysis and intatfnetof individual PBL discourses.
The strategy is to detail in Chapter 6 the findifrgen two discourses involving a single
Year 1 PBL group; in Chapter 7, the findings frohre tremaining discourses are

discussed relative to these first two, with siniiies and differences highlighted.



In Chapter 8, cross-cutting themes arising fromddi@ analysis are critiqued in relation

to the research questions.

Chapter 9 is the Discussion, which picks up thefra® the critical literature review
and the methodology chapters, and considers them tihe retrospective vantage point
of having applied a socio-constructivist Col Framewto study critical thinking in the

context of PBL tutorials in the early years of thatured Scottish medical curriculum.

Finally, Chapter 10 summarises the main conclusimmd limitations of the study;
addresses its significance in the specific protesdi context, namely the featured
Scottish medical curriculum and the UK medical ediemn community; and suggests

areas for future research.

As stated earlier, the professional context ofshely is the delivery of undergraduate
medical education: specifically, in a Scottish ngatischool with a curriculum in which
PBL is one mode of curriculum delivery. In desantdpithe context, it is first necessary

to define and describe PBL.

1.3. Problem-based learning (PBL): a definition and outline of its basic features.

Maudsley (1999) referred to the ‘conceptual fog’l{§8) that is PBL, with the term
being applied to ‘heterogenous educational aatisit{ibid., p.179). Taylor and Miflin
(2008) discussed how the rapid spread of PBL inicaéckducation, coupled with a
misunderstanding of Barrows’ original conceptudigaof PBL (Barrows & Tamblyn,
1980) and of his references to non-expert tutorsfliiyl 2004), plus differing
epistemologies of teachers, demographics of studéaite, institutional structures for
staff recruitment and training, and so forth, mayéled to an enormous variety in what

individual schools and even individual teachersmeaPBL.



Barrows and Tamblyn (1980) defined PBL as: ‘thergway that results from the process
of working toward the understanding or resolutiéra @roblem’ (p.18). This definition

indicates two main features of PBL: the problem #&he process. In the medical
education context, the problem is an incompleteetstdnding of a given clinical case
and the underlying biology. The clinical case, @rsario, is usually presented in written
format, although other modalities include videosarfn, O’Sullivan, Deterding &

Younger, 2003) or interactive online virtual patee(Poulton, Conradi, Kavia, Round &
Hilton, 2009). PBL scenarios represent common @dihncases and are generally written
by clinical experts. They are intended to stimultelents’ learning of relevant normal
biology and/or relevant pathophysiology, whichhie thechanism leading to the specific

clinical problems featured in the scenario.

The PBL process is the particular set of steps\adld by students as they work together
to understand the clinical problem. Variationste# PBL process exist, but the featured
medical school uses an adaptation of the Univedditilaastricht’'s 7 Jumps process
(Schmidt, 1983; Spencer & Jordan, 1999). Workingsmall groups of about eight,
students:

(1) define any medical terminology or colloquialismdhie scenario and ensure they
have a basic understanding of what is going on €i@ample, it describes the
case of a young boy who has fallen off his bike laasl cut his hand);

(2) identify learning issues - topics - arising frohe tscenario (in this example,
skin, wound healing, terms used to describe inguigethe skin);

(3) brainstorm their existing knowledge relating toshéssues, identify gaps in their
understanding, and formulate hypotheses to exfita@rproblem, or how it may
be resolved,;

(4) generate shared learning objectives/questions thali help them
understand/resolve the problem;

(5) identify learning resources to address the objestiv



(6) after a period of independent research and stuadg, adtendance at learning
opportunities offered by the medical school, sithegr new understandings of
the clinical problem; and

(7) reflect on the group performance, including thegaey of their learning and

the dynamics of the group interaction.

In the medical school featured in this study, tB& Brocess takes about two hours; one
hour for steps 1 through 5; and a second hourtépssé and 7. Between steps 5 and 6,
students undertake independent research and Stety3, the brainstorm, is considered
key, since students recall what they already knbaut a topic, which gives them a
foundation for learning (Norman & Schmidt, 1992h8adt, 1983). This is consistent
with constructivist learning theories (Murphy, 19%avery & Duffy, 1996), which
propose that to learn successfully, the indivichesds to integrate new knowledge with
what was already understood (Van der Vleuten, Dosv& Scherpbier, 2000; see also
2.2). The content of the brainstorm is recordedabstudent scribe, a role which is
performed by each group member in rotation. Thébscalso records the group’s
learning objectives. In some models of PBL, indiMb students or sub-groups take
away one learning objective to research and thelyenaaformal presentation of their
findings to their peers (Rangachari, 1996). Howgewerthe model employed at the
featured medical school, each student must reseaely one of the learning objectives
and the presentation takes the form of a groupudgon, where individual members
volunteer information and a student chair ensum@sigipation by all. Students take
turns at being the chair. To encourage studentente to their next PBL tutorial having
learned a manageable amount of material, rather hlaaing produced copious notes
that they do not actually understand, during thedif@ck students are encouraged to
speak about a topic without recourse to their nofbgy are also encouraged to make
use of whiteboards to present diagrams, flow charts if they wish, to summarise the

discussion.



During PBL tutorials, the students’ learning isdpd by a facilitator, whose role is to
encourage adherence to the PBL process; to enghaugh analysis and discussion
of the problem; and to encourage students to tefletheir learning (Katz, 1996). Some
institutions have experimented with peer facilgati(Micari, Streitwiesser & Light,

2006; Steele, Medder & Turner, 2000), but the madichool in this study has clinical
and non-clinical staff members as facilitators. Bwg(2003) suggested facilitator
competencies should include active listening, pamaging, questioning and
summarising. The role is therefore substantialffedent to the didactic role of staff in

many teaching activities typical of more traditibmaedical curricula: for example,

lectures or expert-led tutorials. Neverthelessjlifators are aware of the learning
objectives the medical school intends should aiieen each PBL scenario and are

expected to use subtle prompting to guide studemtards these.

1.4. The professional context: PBL as a pedagogical approach in medical

education.

The adoption of PBL as a pedagogical approach idigak education is commonly
attributed to faculty at McMaster Medical Schoohese it was introduced in the 1960s.
Aspects of the McMaster model were reportedly avidle curricular reform by medical
faculty at Case Western Reserve University, inl#te 1950s (Boud & Feletti, 1997).
The McMaster model described by Barrows and TamBl8980) is very resource-
intensive, and a variation was Harvard Medical $tkohybrid model, the New
Pathway (Armstrong, 1997). In the 1970s, PBL-basedicula sprang up in other
medical schools, including that at the UniversifyMaastricht in the Netherlands and
the University of Newcastle, New South Wales. Ie thK, the move to PBL-based
medical curricula took place in the mid-1990s, whaedical schools underwent
wholesale curricular change in response to recordatems published in the first
edition of the General Medical Council’'s (GMC'’s) morrow’s Doctors (1993), a

curriculum for medical undergraduates. Medical sthowere charged with



implementing curricula that had reduced factuateot prepared students for life-long-
learning; were student-centred, meaning the fobosld be on what students wanted or
needed to learn, rather than what teachers waateghth; and provided for developing
the team-working and communication skills expeatdoctors in the modern National
Health Service (NHS). A PBL-based approach waswag to address this challenge
(Schmidt, 1983; Wood, 2003). Indeed, during theqgaein which the present study was
undertaken, McKendree (2010) noted that ‘about fiZhe [then] 32 UK medical
schools deliver[ed] PBL programmes’ (p.262).

15 The gspecific professional context: The PBL-based curriculum in the
featured Scottish medical school.

The particular Scottish medical school featurethia study implemented a PBL-based
curriculum in 1996. Prior to this, a developmerdntecomprising key clinical and
scientific staff and a specially-appointed curnioul development officer spent time in
the medical school at the University of Maastrichbhose model of PBL they were to
adapt. Back at the home institution, Year Co-ordirsawere appointed, responsible for
the horizontal integration of the new curriculunganing they had to organise teaching
within their particular year to ensure that topicsning later in the year built on topics
encountered earlier. Theme Leaders were appoimtezhsure vertical integration of
material from Year 1 to Year 5; that is, they weyeensure that specific themes were
encountered in each year of the curriculum, withemal in later years building on what

had been encountered earlier, and increasing impleoity and/or clinical relevance.

At the time this study was conceived and the deteaed, the first two years of the
curriculum included eleven PBL blocks over the tyear period, with most blocks
being of about five weeks’ duration. Since 201&r¢éhhas been a substantial revision to
the curriculum, with the proportion of PBL cut blyaaut fifty percent, but it nevertheless

remains a major mode of curriculum delivery. Thieas been a concomitant increase in



the number of lectures, post-2011, but otherwisdlt®s and learning opportunities are
similar to those pre-2011. Students undertake destuselected component (SSC) in
Year 2, when they choose to study one of a vaoétppics offered by faculty. During
Years 1 and 2, students also undertake a Vocat®halies component, with weekly
small-group sessions in which they learn aboutcsflgommunication skills, evidence-
based medicine and other topics of importance talicak practitioners. Students
encounter patients from their first year, with ttai#ded visits to a hospital ward, a
general practice surgery and a hospice. Studests laehrn clinical procedural skills
from early in the first year of their curriculuminglly, they participate in learning
opportunities that overlap with the PBL componengluding lectures, labs and

seminars.

Primarily for reasons of access, this study focuse<$PBL in Years 1 and 2 of the
curriculum. However, at the time the study was eorexd, students also experienced
PBL in Year 3, where they were based in hospiiese PBL sessions were facilitated
by hospital-based clinicians and followed a différeormat to PBL in the earlier years;
in Year 3, PBL sessions were more about makingewdfftial diagnoses when
confronted with clinical problems; that is, decigliwhich of several possible diagnoses
was most likely. In the post-2011 revised curricojiyear 3 PBL has been replaced by

case-based learning (CBL), led by clinical tutors.

From late in Year 3, through Year 4 and much ofr¥&astudents spend most of their
time in hospital-based clinical attachments. Theylanger have PBL or CBL. Final
exams take place in February, after which studénta 9-week Preparation for Practice
course, in which they shadow the Foundation Ye@YIl) doctor whose post they will
take over.

The curriculum is delivered by a large number ofii@rsity and NHS staff. In the

context of PBL in Years 1 and 2, facilitators areavah from both groups, but



predominantly the University. There are currentiypat 200 facilitators on the medical
school database. Many staff facilitate one or twBL Ryroups per annum, but a
substantial minority of staff regularly facilitasbout six to sixteen PBL groups in a
year. Many are highly experienced, having fac#ithsince 1996. There are also several
hourly-paid facilitators, mainly but not wholly camsed of retired faculty who wish to
continue their involvement with the curriculum; yhmay also be highly experienced in
PBL facilitation. Thus there are three main categgoof PBL facilitator in Years 1 and
2: university-based faculty who are usually scestiNHS-based clinical faculty, and

hourly-paid staff. Facilitators from each categfagture in the present study.

1.6. Positioning mysdlf within the study.

At this point, it is pertinent to explain my owneaon the curriculum and medical school
featured in this investigation. | am by backgroankbiomedical scientist who conducted
bench research in the field of breast cancer. | wamployed in institutions and

departments where biomedical scientists and céingworked in close collaboration. In
1993, | joined the medical faculty of the instituti where this study took place. |
gradually became involved in undergraduate medidakation and at the outset of the
study | was Deputy Co-ordinator for Year 1. In 2009%ecame Co-ordinator,

subsequently called Director, for Year 1. In 20ll8ecame Deputy Head of the School,

with a pre-clinical remit. | am a member of the &alf's Senior Management Group.

| have facilitated PBL since the post-1996 curmueoolcame into being, at one point
facilitating as many as 18 groups per annum, buemecently about 4 or 5 groups per
annum. Since 2006, | have run the training progranfion PBL Facilitators in Years 1
and 2. | have also at various times delivered testuabs, seminars and SSC teaching to
students in Years 1 and 2, as well as providingutes and lab projects for students
taking an intercalated BSc degree between thargl &' year of their medical degree.

However, | am most closely identified with the PBamponent of the curriculum and |



am very much drawn to the facilitative style ofdeiag. | first became involved with
the PBL-based curriculum as a consequence of thleugiasm shown by the then
curriculum development officer, who was very pestiabout the benefits of PBL
methodology relative to a traditional medical ccwlum. However, experience and
acquaintance with the literature have shown thatetvidence for these benefits is less

clear than once imagined.

1.7. Theprofessional issue.

This chapter has described the pedagogy of PBL,asa how the PBL process is
conducted at the featured medical school. It deesrmy personal commitment to PBL.
| had been carried along on a wave of enthusiasemwine PBL-based curriculum was
introduced in 1996 because (i) as an undergradu&iag had negative experiences of
didactic teaching, which is the basis of the tiadal medical curriculum as well the
biomedical science curriculum to which | was explh4@) in contrast, PBL seemed an
exciting way for students to learn; and (iii) asan-clinician, the move to a PBL-based
curriculum afforded me greater opportunities forolvement than would have been the
case with the traditional medical curriculum. leated training and staff development
sessions but, in hindsight, | didn’t engage criljcaith the literature, happy to assume
the curriculum developers knew what they were tajlabout, which is ironic, given the

subject of this thesis.

In the featured medical school, there was increatestosion of the principles

underpinning the PBL-based curriculum: for exam@emove to release faculty’s
intended objectives more frequently; a move to maktendance at supporting labs
compulsory; and the introduction of a week of foatnah lectures in one of the Year 2
PBL Blocks. The negative trends were paralleledtiver PBL-based curricula (Moust,
Van Berkel & Schmidt, 2005). Simultaneously, | wasreasingly aware of negative

opinion from some clinical colleagues within thedbNHS community and beyond. |
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began to look more carefully for primary literatutteat supported PBL. This was
disquieting, since | came to realise that althouglevant literature did exist, it was
equivocal in its support for PBL. Also, much of tligerature was difficult to access

because of my lack of familiarity with the qualivat research paradigm.

The specific professional issue that led to theassh contained in this thesis was my
realisation that one of the claimed ILOs for PBIlthe promotion of critical thinking by
students (Maudsley & Strivens, 2000a, 2000b), yé&tatime this study was conceived,
there was relatively little direct evidence forsthin the medical education literature. In
addition, the theoretical basis was lacking in ssi@f critical thinking in PBL, or was
not made explicit. There were and still are very fgudies that help us understand
which aspects of a PBL-based curriculum promoticatithinking, if any. Aside from
my personal - vested - interest in practising athdoaating a method of teaching and
learning that is evidence-based and meets its etilhOs, the lack of evidence that
PBL promotes critical thinking was important pretysbecause critical thinking is held
to underpin clinical reasoning, clinical judgemant decision-making; key professional
skills for clinicians (see Chapter 4). Thus, | coemoed this study with twin goals: to
form a personal conceptual framework of criticahking; and to design and conduct
empirical research that would demonstrate, or otiser, whether critical thinking was
evident in the PBL context. Furthermore, | wishedgain insight into which specific

features of the PBL tutorial could enable or impedtcal thinking.

Prior to describing the research study, there Wadl@ literature review that begins by
critiquing the extent to which PBL meets variou®©H{. Before addressing the ILO of
critical thinking, the literature on critical thiimg is itself reviewed and various
conceptualisations are critiqued for their releveate medicine, medical education, and
to PBL. Evidence that PBL promotes critical thirkiis then critiqued. Finally, aims

and research questions are formulated to guideremalpiesearch.
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Chapter 2. Critical review of empirical research on someintended

lear ning outcomes (ILOs) for PBL.

For the sake of clarity, the critical literatureviesv has been split into three chapters.
This chapter provides a critical review of empificssearch that addresses the extent to
which PBL does or does not meet various intendathieg outcomes (ILOs) claimed

for it.

21. Intended L earning Outcomes of PBL.

In recent years there has been controversy oveefthetiveness of PBL as a learning
and teaching methodology (Albanese, 2000; Colli2800, 2002; Dolmans, 2003;
Farrow & Norman, 2003; McKendree, 2012; Newman, 208ewman, Van den
Bossche, Gijbels, McKendree, Roberts, Rolfe, Smu&ide Virgilio, 2004). Although
there has recently been concern that newly-qudlifeundation Year (FY1) doctors
may not be adequately prepared for work on the sv@vththeson & Matheson, 2009),
there is little evidence to suggest that studerds) fPBL-based curricula are any less
prepared than those from traditional curricula.eled, in a multi-method, prospective,
cross-sectional study commissioned by the Genemdiddl Council (GMC), which
compared the perceptions and competencies of stufftem a PBL-based, a traditional
and a graduate-entry medical school, the authownhdfolittle difference between
graduates from the different schools, in termshefrtoverall preparedness for practice
(lling, Morrow, Kergon, Burford, Spencer, PeileaWes, Baldauf, Allen, Johnson,
Morrison, Donaldson, Whitelaw & Fiel@008).

Nevertheless, at a 2009 workshop featuring presengaby faculty from several UK

medical schools with PBL-based curricula (McKendr2@10), a common theme was
dealing with the perception that PBL is not evidebased. Taylor and Miflin (2008)
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argued that this perception has arisen in part usecaf the huge variation in what
educators understand by the term PBL, and in holv iBBractised in various medical
schools, which makes it difficult to generalisediimgs. Other explanations include the
fact that many studies have examined PBL curriagla whole, rather than considering
specific aspects of those curricula; the multifl®3$ proposed for PBL; and different
conceptions of what constitutes evidence. McKen{26&?2) recently advocated that the
medical education community should take a widerspestive on evidence when

evaluating the effect of PBL.

2.2. Theeffect of PBL on knowledge acquisition and application.

Until the mid-1980s, the literature on PBL was dgsive, rather than evaluative (Boud
& Feletti, 1997). Schmidt (1983) identified the ddler empirical research in this area.
Many researchers (Antepohl & Herzig, 1999; AntepoBlomeij, Forsberg &
Ludvissson, 2003; Beachey, 2007; Distlehorst & Rol®98; Dochy, Segers, Van den
Bossche & Gijbels, 2003; Herzig, Linke, Marxen, Bar & Antepohl, 2003; Hmelo,
1998; Kaufman & Mann, 1998) concerned themselvéls whether PBL meets the ILO
of knowledge acquisition, or its application. Thedd conclusion from such studies
was that students from PBL-based curricula maylidbtly less well than traditionally-
taught students in standard written exams that catrtee end of medical school; but
PBL graduates retain knowledge and seem bettgrpdication of knowledge in tests of
clinical reasoning ability (Dochsgt al, 2003). Before looking in detail at these studies,

is worth considering a conceptual issue: the naatikmowledge.

2.2.1. Knowledge.

A major issue with research into the effect of P&t knowledge acquisition is the
epistemological stance of the researchers. Epistgyois the theory and logical

analysis of knowledge (Scheffler, 1999). Ratiornglisuch as mathematicians, believe

knowledge is wholly objective and view the mindaa'sleep well of necessary truths ...
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[that] ... may be established by deductive chainkirig them with self-evident basic
truths’ (bid., pp.2-4). On the other hand, the empiricist tradiis aligned to the natural
sciences and its proponents are generally posgjwgho believe knowledge is external
to the individual and may be discovered and vetifaly by empirical means. Realists
also believe in the existence of an independengreal world, but acknowledge it may
not be possible to verify every aspect of that @aofMuijs, 2004; Smith, 2006).
However, interpretivists view knowledge as subjesxtireflecting personal experiences
and values: they recognise the possibility of rplétiperspectives or versions of the
truth. Finally, a constructivist epistemology (Mbgp 1997) is one in which the
individual believes that knowledge is constructsdthe knower (Kitchner & King,
1981). It is unlikely that any two constructionslivbe the same, given our varied
learning and experiences (Van der Vleugeal, 2000). The constructivist epistemology

recognises knowledge as liable to continuous muatitn:

. acquiring knowledge is more than consuming infaion. To
understand the information, students need to streicibrganise, and
restructure information.

(Van der Vleuteret al, 2000, p.247)

These authors note that ‘in traditional [medicaifrcula the emphasis is on knowledge
transfer from teacher to student and is based oconaeption where ‘knowledge is ...
the sum of information to which the student hasnberposed’ ipid.). In traditional
medical curricula, an empiricist or realist epistéogy is assumed; whereas PBL-based
curricula are consistent with a constructivist ggiwlogy (Murphy, 1997; Savery &
Duffy, 1996). Generally, researchers in medicalcation do not make explicit their
epistemological stance, but it is likely, givenithainical or biomedical background, or
implicit in their writing, that many are empiricssor realists.
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2.2.2. Outcome measuresin quantitative studies.

The outcome measure in many studies on the efeewss of PBL on knowledge
acquisition is students’ performance in high-stakestten exams, which risk
emphasising factual recall. These may not be anfagins of testing the effectiveness of
PBL (Van der Vleutenet al, 2000), but regardless of whether such exams are
constructively aligned (Biggs, 1996) with PBL meadbtogy, they are precisely the type
of exams that must be passed for entry into théegstmn in most countries. This is
especially true in the U.S.A., where all studentssihrpass the United States Medical
Licensing Examination (USMLE); moreover, there ibady of opinion that the UK
should have a similar national exam, or at leastraon questions in the final exams sat
in different medical schools. Currently, all prosipiee medical graduates in the UK
participate in a national situational judgment jt@gtich comprises single-best-answer
(SBA) questions, and which contributes to selectioto postgraduate Foundation
Programmes. This does not take into account tHe sfycurriculum that students have
experienced; the same is true for specialist padtgate exams, which are administered
at a national level. Therefore, the outcome measdrperformance in high-stakes
written exams is arguably a reasonable measurehef effectiveness of PBL in
promoting the acquisition and application of knadge, since all curricula, PBL-based

or traditional, need to prepare their studentsassuch exams.

In comparing the performance of students from diffé curricula, often authors are
interested in determining the effect size of PBksus traditional curricula. Put simply,

effect size is a measure of the difference betw®en groups in response to some
intervention. An effect size of 1 would mean thhe tintervention was exactly as
effective as the control. According to Distlehaxstl Robbs (1998), ‘a strong effect size
is equal to 0.80, a moderate effect size is 0.60,aaweak effect size is at 0.25’ (p.134).
With this in mind, they were only able to demon®tran effect size of 0.18, a weak
advantage for PBL, with regard to students’ subsetjperformance in the USMLE.
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In his review of studies on the effectiveness ot P&nd citing Bloom, who found an
effect size of 2 for one-to-one tutoring, Colliy@000) proposed it would be reasonable
to expect an effect size of 1 for PBL, since heeexgd it would be less effective than
one-to-one tutoring. He did not offer any rationée this, but it may reflect an
expectation that the staff-to-student ratio in tme@ne tutoring is advantageous, since
the tutor’'s whole attention is on the single stud&wolliver (2000) argued that for a
‘major curricular intervention’ (p.261) such as PRine would expect an effect size in
the range of 0.8-1.0, and concluded there was ‘mviacing evidence that PBL
improves knowledge baseab{d., p.259). Albanese (2000) pointed out that appboca
of such stringent criteria would have led to thendssal of ‘over half the psychological,
educational and behavioural treatment literaturd annumber of drug therapies in
common use’ (p.729). However, Colliver (2000) dikdi his conclusion about the
effectiveness of PBL, saying there was insufficiemtdence of advantage, given the
resources required. It seems reasonable to arguehtd resource-intensive nature of
PBL means it ought to offer substantial benefiterahestatus quo. There is another
reason to set relatively rigorous standards forsueiag the effectiveness of PBL on
knowledge acquisition: the possible dual advantaigeput from the facilitator and
from peers. On this basis, one could argue that Bi&uld have a greater effect size

than tutoring, that is, >2.

Nevertheless, Colliver's stance may be criticisegtduse he applied his chosen
barometer inconsistently. Reviewing Hmelo’'s (1988)dy of the effect of PBL on
students’ reasoning about clinical cases, the numabelinical findings accounted for,
and the use of scientific concepts in their expiana, Colliver (2000) computed effect
sizes of 2.36, 1.45 and 1.99, respectively. Yetwas dismissive of these findings,
saying PBL students were practised in such taskereas traditional students were not.
Yet it is at least as reasonable to measure toadilliy-taught medical students’ ability in
tests of clinical reasoning as it is to measure ®dlght students’ ability in high-stakes
written exams. Moreover, Hmelo (1998) used outcomeasures that were particularly

relevant to her participants’ future role as cliais, requiring application of knowledge
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and focussing on activities that might generallydgarded as requiring a greater degree
of understanding, as opposed to straightforwartuéhaecall. This is consistent with
claims that PBL promotes deep understanding ohézhmaterial (Hmelo-Silver, 2004;
Woods, 2003). Furthermore, by comparing students pdrticipated in PBL full-time
versus those who did it for just part of the timg an elective, Hmelo (1998) was able to
demonstrate that intensity of exposure to PBL walated to performance in the
outcome measures employed, strengthening her coclthat PBL was effective in

promoting application of knowledge.

One possible confounding factor in comparisons raflitional versus PBL-based
curricula is the potentially self-selecting natupé students opting for the latter.
Antepohl and Herzig (1999) addressed this usingnalomised, controlled trial (RCT)
study design. Students were randomly-assigned mncutcent pharmacology courses,
one lecture-based and one PBL-based. Both grovps égually well in multiple-choice

guestions (MCQs) and short note questions. Thethastmay be concluded from this
study is that the PBL students were not disadvadtaglative to traditionally-taught

students, in terms of knowledge acquisition.

In a pilot systematic review on behalf of the CaripBollaboration Systematic Review
Group, Newman (2003) and his fellow reviewers codetl there was a lack of evidence
for the effectiveness of PBL. With inclusion lindtéo (quasi-)experimental studies with
‘objective measurement of student performance/behdv(ibid., p.16), of ninety-one
citations from five previous literature reviews thre efficacy of PBL, all but fifteen
were excluded from further study; and of thesey dwklve contained data considered
extractable for meta-analysis (Farrow & Norman, 300 hese twelve studies showed
effect sizes for accumulatiosi¢] of knowledge that ranged from -4.9, meaning very
strongly in favour of the traditionally-taught cawitgroup, to +2.0, meaning strongly in
favour of the PBL group. The mean effect size fritta meta-analysis of all twelve
studies was -0.3, interpreted as a weak effeavodr of the traditionally-taught control

group, although Newman (2003) noted that the 9586idence intervals, a measure of
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the certainty of the result, were such that anaatieak overall effect in favour of PBL
could not be ruled out. He later commented thatmlean effect size should be treated
with caution as the outcomes included were not peddent (Newman, 2005).
Limitations of Newman’s (2003) report include thihé researchers did not go to the
primary literature to identify articles for reviewo they potentially missed key papers
that met their inclusion criteria. The justificationay have been that the review was
intended to be a pilot, but it seems no full systeoreview using the same criteria has
since been undertaken, yet the Newman pilot has beesidered by some as definitive
evidence that PBL does not work, although Newm&0%2 himself acknowledged the

study was not comprehensive.

Newman’s (2003) original research questions wedewanging and related to several
proposed ILOs for PBL, yet the studies includechis meta-analysis focused almost
exclusively ‘on reporting outcomes from tests asigsments that [were] arguably ...
measuring the accumulation of knowledge and iniqdar the use of multiple choice
formats’ {bid., p.28), which he attributed to the inclusion afyo'high quality studies’
(ibid.). In fact, it seems that Newman found exactly wvingght have been predicted.
The restrictive inclusion criteria he employed wbalmost certainly exclude studies on

several highly-desirable ILOs of PBL; for exammahanced communication skills.

2.2.3. Qualitative studiesin PBL research.

In reacting to Newman'’s report, Dolmans (2003) otgjd to the inference that (quasi-)
experimental studies were the only legitimate mezfnsesearching PBL. She argued
that by taking a narrow view of what constitutegitienate educational research,
Newman had excluded a large body of relevant tiseea Newman (2003) did not
discuss the legitimacy of his approach, simplyisgathat studies which ‘utilize[d]

solely qualitative approaches ...[would]... not be ugd in the review’ (p.16). The
implication is that he did not think this an issuerthy of further comment, since he did

discuss other limitations in his report.

18



The exclusion of qualitative studies and the failtor address this as a limitation is seen
in other systematic reviews, such as one by KolgaKiWong and Koh (2008), on the
impact of PBL on physician competencies. The exafu®f qualitative studies may
stem from a perception that it is difficult to apjse the quality of such research.
However, just as there are indicators of qualitgumantitative research, so too are there
criteria for good qualitative research. For examjptetheir systematic review of the
utilisation of PBL for teaching in the clinical s§ag, Williams and Beattie (2008)
employed The Joanna Briggs Institute Qualitativeessment and Review Instrument
(QARI; Pearson, 2004), which asks for judgmentsugbfor example, the congruity
between the research methodology and the reseaestions. Williams and Beattie
(2008) identified five qualitative studies that ntleeir inclusion criteria, and of these,
four met nine out of ten QARI criteria (Adejumo &a@ga-Limando, 2000; Dornan,
Hadfield, Brown, Boshuizen & Scherpbier, 2005a; m2or, Scherpbier, King &
Boshuizan, 2005b; and O’Neill, Willis & Jones, 200@verall, Williams and Beattie
(2008) concluded that PBL methodology did not tfansvell to clinical settings, for
reasons that included clinical teachers’ inadequaigerstanding of the principles of

PBL; and the absence of peer learners, such dsward in a PBL group.

Alternatively, the exclusion of qualitative studigem a systematic review may reflect
that the paradigm is not held in such high estegnthle researchers. Farrow and
Norman (2003) suggested that using RCTs and quaskenental approaches to
answer research questions in medical education nesgnate with a community that
‘has seen the success of RCTs in biomedical sciefpcél132), but educational

interventions are complex and their evaluationrofiequires a different approach. The
crux of the matter is whether the chosen studygdess best-placed to answer the

research questions.

In fact, Newmanet al (2004) argued that systematic review of (quaspgexnental
research was consistent with the practice of thech@me Collaboration

(http://www.cochrane.org/), which conducts systematviews to inform clinical

19



decision-making in healthcare, and was the mostoppiate methodology given the
group’s purpose: namely, to compare the effectisenef PBL-based and traditional
curricula. They were looking for cause-and-effeslationships and argued that ‘the
experiment is a particularly efficacious design éawusal inference’ (Newman, 2003,
p.15). This is true. However, experimental desigieally require that only a single
variable differs between the test and control gspmhich did not apply in comparisons
of PBL-based and traditional medical curricula.

Thus, to summarise, studies investigating the ef&dBL curricula on the ability to
recall and apply knowledge are equivocal and mgatethe specific outcome measure
employed and the use of study designs that arebaest-suited to the purpose. If

anything, PBL may enhance application of knowleiigeinical contexts.

There are ILOs for PBL over and above knowledgeusdipn or application. These
include a capacity for self-directed learning; teaorking ability; and communication
skills. Yet again, the existing research has littotes. The remaining sections of this

chapter say a little about such evidence as exists.

23. Theeffect of PBL on self-directed learning.

Self-directed learning (SDL) has been defined he 4bility to learn on one’s own’
(Knowles, 1975, p.17). In the PBL context, Schm{@®00) suggested SDL is ‘the
preparedness of a student to engage in learningt@st defined by himself rather than
a teacher’ (p.243). Whilst this incorporates thelitgbto identify gaps in one’s
understanding of a situation, plus motivationalea$p of SDL, and learner autonomy, it
omits the regulatory aspect of SDL evident in otthefinitions. According to Garrison
(1992), ‘what appears to be common to most conedipations ofSDL is the notion of
some personal control over either or both the plaprn(goals) and management
(support) of the learning experience’ (p.240). Kbsequently proposed a model for

SDL that included motivation, self-monitoring andlfsnanagement. Whereas self-
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management is associated with external factorseckli® the learning process, such as
management of learning resources and otherwiseeimding the context for learning,
self-monitoring instead has to do with the mentdlvaies whereby the learner takes
responsibility for constructing meaning: cognitiand meta-cognition, the latter which
has been referred to as thinking about thinkinge (8368.1). Garrison (1992, 1997)
recognised links between the self-monitoring aspé@DL, and critical thinking; this

will be revisited in Chapter 3.

In addition to the literature on SDL, there existe on self-regulated learning (SRL),
defined as ‘the process by which students engagédferent strategies to regulate their
cognition, motivation/affect, behaviour, and thetext’ (Rhee & Pintrich, 2004, p.31).
Examples of activities relevant to these four atpe€ SRL include some that might

reasonably be expected to be developed through PBL:

» organisational strategies to regulate cognitionuthe making outlines, concept
maps and diagrams, which may be employed by PBHests during their
individual research, or during the brainstorm dorikf steps of the PBL process;

* enhancing interest to regulate motivation may beiesed via the clinically-
relevant nature of the scenarios, or through rtdg;m@ms students take the part of
different characters when reading a PBL scenario;

» time management to regulate behaviour could beldged through working
through the PBL process in the allotted time, ordlection on time spent on
individual research; whilst

* help-seeking behaviour to control the context &arhing could include asking

peers for explanations or validation of informatlmought to PBL.

Although there seems to be substantial overlap detwSDL and SRL, the major
contributors to the two fields differ; and SDL aBRL are not synonyms. Archer (2004)
distinguished between partial and full SRL, wherdyathe latter requires that the
student identifies or sets the learning task. Towly full SRL as defined by Archer
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equates to SDL. Consistent with this, Loyens, Maaé Rikers (2008) suggested that
SDL encompasses SRL, but not vice versa. Garris¢h397) concept of self-

management seems consistent with (partial) selftagign, which he himself

acknowledged. To summarise, self-directed learimgng comprehensive activity that
encompasses setting the goals for learning, magagkternal factors to maximise
learning, and employing the necessary intellectlalls to ensure that learning is
actually achieved. Managing external factors ignest self-management, or self-

regulated learning, which is just one componersgetifdirected learning.

Schmidt (2000) critiqued some assumptions made taBbl in a PBL context. He
pointed out that students do not really have teedom to learn whatever they deem
appropriate; there are varying degrees of guidamue influence from peers, the
facilitator, curriculum designers and the programassessment. Students also have
limited study time to pursue topics of interest.tiWi the context of scenarios and
learning opportunities provided by faculty, studentayidentify and pursue personal
learning issues, but if the facilitator encouragasdents to set objectives that are of
interest to them, but not intended by faculty, they lead to student dissatisfaction, and
the perception that they are learning inappropnadéerial. A degree of maturity may be
required for the learner to identify and pursuevitlial learning needs in parallel with
the learning expected by faculty. Miflin, Campbathd Price (2000) suggested the
medical education community had misunderstood &tationship between PBL and
SDL. They clarified that fostering SDL is not abde&ving students to cope on their
own, but requires ‘progressive development of studesponsibility for learning and
gradual reduction of the direction provided by facup.306). To summarise, whilst
PBL theoretically facilitates the development of LSOn reality, true self-direction is
subject to the constraints outlined above, but RBh potentially allow students to

develop at least the self-regulatory aspects of .SDL

Empirical studies tend to confirm that student®BL-based curricula show behaviours

considered as proxy for self-regulatory aspecSif, such as library use (Blumberg &
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Michael, 1992); and that PBL students who spendentione on study fare better in
assessments (Van den Hurk, 2006). Hill, Rolfe, steaand Heathcote (1998) surveyed
recent graduates from three medical schools in Neuth Wales, including one with a
PBL-based curriculum. One of the findings was tRBL graduates were significantly
more likely than graduates of traditional school$eel prepared for SDL. However, the
findings were limited by a response bias in favoluthe PBL graduates and by the self-
reporting nature of the study. Moreover, Hét al (1998) used descriptive and
inferential statistics inappropriate for the anay®f Likert-derived ordinal data
(Jamieson, 2004), thereby weakening the creditlityeir findings.

Blumberg and Michael (1992) also used inappropisééstical analysis of Likert-type
data, but triangulated their findings by comparstgdents’ self-reporting on frequency
of library visits against library circulation dat&hey found that students on a PBL-
based medical curriculum were more likely to cohdildrary resources than were
students on a traditional curriculum, and they wacee likely to use primary literature
and reference books. In their particular PBL cuidtim, course content was defined by
a combination of student- and faculty-generatedniag objectives. Blumberg and
Michael (1992) noted that provision of some facgjgnerated objectives did not seem
to impact negatively on SDL by students, but it ni®y more accurate to say that

faculty-generated objectives did not impact negdyion the SRL aspects of SDL.

In a quasi-experimental study with nursing studeintsa hybrid PBL curriculum,
Williams (2004) administered the Self-Directed leag Readiness Scale (SDRLS)
guestionnaire at either end of the year. She faundifference in students’ self-reported
readiness for SDL, but this conflicted with theroatnalysis of focus group data, which
showed students were developing characteristicecdsd with SDL - or more
accurately, SRL - such as control over the rescuused, and a sense of responsibility
for their group’s success. Possibly, inapproprsaiéistical analysis of survey data could
account for the conflict in the quantitative andlipative data, or it may be, as Williams
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(2004) suggested, that students in the hybrid auium received mixed messages which

led to confused perspectives on SDL.

In summary, there is much theorising about the pton of SRL or SDL by PBL-
based medical curricula, but there is relativettfeliin the way of empirical evidence,
and this focuses on what Garrison (1997) termetins®hagement of resources for

learning, including time.

24. Theeffect of PBL on team-working and communication skills.

In their systematic review, whilst only fifteen iakes were included from 102 initially
identified, Koh et al (2008) concluded there was moderate or strongeeecsl that
graduates of PBL-based curricula were better ablecdpe with uncertainty, to
appreciate legal and ethical aspects of healthearé,to communicate effectively. A
common limitation of studies looking at such sdfills is that they rely on self-
reporting by participants. The GMC-commissioneddgtyllling et al, 2008) with
graduates of one PBL-based, one traditional, arel gmaduate-entry medical school
minimised the effect of self-reporting by usingaletllected at 0, 4 and 12 months post-
graduation; and by triangulating with data from emgfaduate tutors, educational
supervisors, key managers, and members of the-professional teams who worked
with the new graduates. There was little differebeveen graduates from the different
schools. There was a suggestion that PBL graduatght be ‘better information
gatherers’ ipid., p.204), although respondents may have beenemiled by the
reputation of the relevant medical school. Studeintsn all three schools were
underprepared for some aspects of their new wovk@ment: they were unused to
performing clinical skills in an environment whehey had multiple demands on their
time, needed to prioritise, and had to deal witlhit@ccases; they initially lacked
knowledge on ethical and legal issues; and studemtsall curricula were significantly
underprepared for prescribing. Whilst they all lgadd communication skills, they had

difficulty in ‘complex communication tasksikid., p.219), such as dealing with angry
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relatives, although there was a perception thatuntathelped. Overall, this study
showed that a PBL-based curriculum was as effe@s/@ traditional, or a graduate-

entry curriculum, at least with the outcome measused.

To conclude, this Chapter has looked in some dataihe literature on certain ILOs
claimed for PBL. One particular ILO attributed t®IPis that it promotes critical
thinking by students (Maudsley & Strivens, 200020@b). Before going on to consider
the evidence, it is appropriate to have a clearceptualisation of critical thinking,

which is addressed in the following Chapter.
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Chapter 3. Critical review of literature on critical thinking and

development of a conceptual framework.

Before examining various definitions and concepsadibns of critical thinking, it is

worth defining some terms.

3.1. Defining thinking and criticality.

One of the most influential writers on thinking washn Dewey, who wrote his seminal
work, How We Think, in 1910, reprinted in 2009; gla substantial ‘restatement’
(Dewey, 1933, p.iii) of this text. He said it idfaiult to define thinking and thought, the
product of thinking, because ‘everything that conesamind, that goes through our
heads, is called a thought’ (Dewey, 2009, plipman (1989) defined thinking as: ‘the
conscious processing of experience’ (p.5). Expedarould mean anything to which the
individual is subjected, be that a sensation, #tereal environment, or the thoughts of
others; conscious implies awareness of this expegieas it is happening, or
retrospectively; whilst processing implies thinkirtgat is active and deliberate.
Lipman’s definition seems appropriate for our pwgosince we are interested in the

thinking that occurs in an educational setting.

Many types of thinking may be identified, includingtical thinking. De Bono (2005)
noted the word critical derives ‘from the Greek ddritikos which means judge’
(p-15). Garrison (1992) expanded on this: ‘[to ti#jcal means to judge and not to take
things for granted’ (p.138). Thus we can make dirpneary definition of critical
thinking as a cognitive activity whereby analysigl aassessment of the matter at hand
allows us to make judgments. As shall become cthar definition might resonate with

some proponents of critical thinking, but it omitgortant aspects.
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3.2.  Types of thought.

Many writers on thinking and critical thinking habeen influenced by John Dewey,
including Garrison, whose conceptualisations dfaai thinking have been particularly
influential in this study (see 3.3). Dewey (19330%2) identified specific types of
thought, which he presented in an apparently sareal fashion: abstract thought,

belief, and reflective thought.

Abstract thought generally relates to things notatly experienced and may require the
thinker to make ‘analogical extensions’ (Boroditsk Ramscar, 2002) from
experienced events. This would seem to be quitdisiipated, yet Dewey (1933)
regarded abstract thought as lower-order thinksagijng it lacked ‘controlling purpose
and end’ (p.8). Dewey was concerned primarily vathiposeful thinking that enabled
the thinker to draw conclusions and thereby ardieipand exercise some control over
his future circumstances. He may have presentedragbsthought as relatively
unsophisticated because the resulting knowledgegdta produced, was not necessarily
verifiable by empirical methods, and Dewey was imgitat a time when the dominant
discourse was positivism and the scientific methedpse proponents held empirical

verification as the test of true knowledge (se@.2.2

Belief, as Dewey (2009) defined it, is synonymouthwonclusion, a type of thought
based on supporting statements, termed groundgasons. However, the thinker has
played no active part in reaching or framing theutiht (Dewey, 1933). Beliefs are
effectively ‘prejudices ... not conclusions reached the result of personal mental
activity, such as observing, collecting, and exangrevidence.’ ipid., p.7). Again, we
see Dewey influenced by the dominant discoursestientific method. An individual
may adhere to specific beliefs because they areussg by those in authority, or they
are to his advantage, or they are consistent wathething about which he feels
passionately. Beliefs may be a consequence of Réalt (1995) defined as weak-sense

critical thinking (see section 3.3.3).
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Conversely, in reflective thought the reasons fonatusions are examined by the
thinker (Dewey, 1933). This comes close to Missim€t995) definition of critical

thinking as ‘the consideration of alternative argmts in light of their evidence’
(p.108), arguments being conclusions plus theipstmg reasons (Browne & Keeley,
2007). Dewey (1933) added that reflective thinkedso consider the logical
consequences of a conclusion. The example he gase Ghristopher Columbus’
conclusion that the world was round, which - ifetruhad implications for navigation.
Dewey (1933) suggested that reflective thinkingolmgs a state of uncertainty,
followed by cognitive activity directed towards odsng the conflict. He described this

conflict-resolving activity as having five stages:

initial suggestions for possible solutions;
intellectualisation of the uncertainty/dissonante ia problem to be solved,;

review of possible solutions and gathering evidencipport of these;

e

‘reasoning’ (Dewey, 1933, p.111), or as GarrisoA9(, 1992) expresses it,
mental elaboration of the conclusion; and

5. testing of the favoured hypothesis by ‘experimentadrroboration, or
verification’ (Dewey, 1933, p.113).

Garrison (1991, 1992) initially used Dewey’'s notioof reflective thinking

synonymously with critical thinking but, as we dhsd¢e, he and others (Brookfield,
1987; Lipman, 1989, 1991, 1995) had broader petisyescon how the critical thinker’'s
conclusions might be tested. In the next sectiomarious definitions and

conceptualisations of critical thinking are expbbre more detail.
3.3.  Definitions and conceptualisations of criticathinking.
We earlier defined critical thinking as a cognitiaetivity whereby analysis and

assessment of the matter at hand allows one to judgements (see 3.1). If one had to

define critical thinking as briefly as possibleethjudgmental thinking might come
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close, because making judgments is either contaaniin, or the logical consequence
of, other definitions. For example, Browne and kege(2007) suggested that critical
thinking involves asking critical questions, by wihithey meant questions that, when
answered, allow one to make judgements. Howeverwvasshall see, to focus on

judgment is to ignore other facets of critical thimg (Brookfield, 1987; Garrison, 1991,

1992; Lipman, 1995).

Unfortunately, the words critical and judgment haegative connotations, expressed
by Mingers (2000), who noted that ‘in everyday laage, being critical means finding
fault and being negative about something’ (p.2&kich negative connotations led De
Bono (1985) to reject critical thinking as a worthilg intellectual activity. Writing from

a business perspective, he regarded critical thinkas confrontational and not
conducive to solving business problems construlgtivdowever, his multi-perspective
alternative of ‘parallel thinking’ (De Bono, 198p,1) was not so far removed from
Paul's (1995) conceptualisation of strong-sensécatlithinking (see 3.3.3). Siegel
(1990) cited McPeck as saying critical thinking welsaracterised by a ‘certain
scepticism’ (p.77), which could also be equatechwiegativity. However, Garrison
(1991) pointed out that ‘scepticism implies notitgkthings for granted but ... allowing
for alternative possibilities’ (p.289). Viewed ihid¢ way, scepticism is not a negative
attribute, but indicates openness to the posgibdlft alternative explanations for our
experiences. Consistent with thBrookfield (1987) incorporated into his definitiar
critical thinking the ideas of ‘identifying and dlenging assumptions’ (p.15), but also
‘exploring and imagining alternatives’ib{d.). Thus critical thinking may be
conceptualised as not taking things for granted,afso being receptive to, or actively
seeking, alternative explanations for what we epee. There follows a more detailed
consideration of various conceptualisations oficaitthinking, and the extent to which
they may or may not be relevant to medicine asoéepsion, to medical education, and

in particular, to learning within PBL tutorials.
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3.3.1. Application of a set of aligned cognitivecdivities.

Critical thinking may be conceptualised as perfoignaligned cognitive activities such
as questioning, reasoning, evaluating argumentkinggudgements, and reflecting on

one’s thinking.

Questioning.

Garrison (1991) defined critical thinkers as sagitin the sense of ‘not taking things
for granted’ (p.289). Inherent scepticism will leadtical thinkers to ask questions about
such things as the credibility of a source of infation, or the evidence for a claim.
Accordingly, many definitions of critical thinkin@Browne & Keeley, 2007; Fisher,
2006) include some element of questioning. Thesstipns may be indicated by the
use of simple adverbs, such laew or why. Da Silva and Dennick (2010) used such
adverbs as indicators of critical thinking in thearpus linguistics analysis of discourse
during PBL tutorials in an English medical currieoi (see 4.3.4). Questioners who use
these words may be seeking information (what sagnssymptoms would you expect to
see?), seeking explanations (how does the bodyarthsreplenish red blood cells?), or
seeking justification (why do you think that treambh should be offered in this
instance?). These could equally be questions askedmedical student by a clinical
teacher, or of a junior doctor by his senior calea whilst one might expect that self-
guestioning along similar lines would be part-aldepl of critical thinking about

diagnosis and management.

To stimulate critical thinking, Paul and Elder (Ba) advocated Socratic questioning,
which Paul (1995) defined as ‘a mode of questioriireg deeply probes the meaning,
justification, or logical strength of a claim, ptien or line of reasoning’ (p.550). It is
not obvious there would be a role for Socratic goamg in the clinical environment,
but it might be useful in the education of medisidents. There is scope for this kind
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of questioning in a PBL tutorial (De Grave, DolmafsVan der Vleuten, 1999),

especially with scenarios featuring end-of-lifeid@mns or other ethical dilemmas.

Browne and Keeley (2007) advocated the use otalitjuestions such as ‘what is the
evidence?’ (p.2), whilduleltzhoff (2004) devised an alternative set oficait questions
that have been used at practitioner level to devéhe critical thinking and critical
appraisal skills of Masters’ students on a biomadmrogramme (Jamieson, 2008).
However, Meltzhoff's (2004) critical questions wduikely have limited use in PBL
tutorials, since they were concerned with analysimg evaluating empirical data, which

is seldom a focus of PBL tutorials in the featucadiculum.

Reasoning.

Another cognitive activity associated with criticdhinking is reasoning (Fisher, 2006),
defined by Paul (1995) as making clear the mertggssby which one arrives at a
conclusion. Reasoning may be deductive or inductarel both are relevant to the
practice of medicine. Deductive reasoning movemftbe general to the specific. The
soundness of deductive reasoning is based on whibihestructure of the argument is
valid, and whether the reasons, or premises, givsapport of the conclusion are true.
If so, provided any assumptions are valid, thendieclusion will be true (Bowell &
Kemp, 2005). An assumption is defined as a redsaind not made explicit; it may lead
to inferences, which are implicit conclusions. Abiliy to identify underlying
assumptions is a feature of deductive reasoningsiiwa2007). A clinically-relevant
example of deductive reasoning would be that ielerly person developed shingles,
the doctor might conclude that the patient had iptsly been infected with the
chickenpox virus,Varicella zoster Shingles is a manifestation of latent chickenpox
virus, which is stimulated to replicate after yeafshiding in the patient’'s nervous
system. The validity of the doctor’s conclusion Webdepend on there being no other

mechanism to contract shingles.
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In inductive reasoning, one cannot be certain efttbth of the premises - for example,
that the sample is representative - but one magrtteless judge the probability that
the conclusion is true. A clinically-relevant exdempvould be where a new drug is
tested on 1,000 patients and elicits a therapeesigonse in 67% of patients. Scientists
might conclude that the drug will likely be efficaas in 67% of cases in the population.
The confidence they may have in this conclusioneddp on the size of the sample
relative to the population; and whether the sanyds a good representation of that
population with regard to sex, age distribution aftthicity. For inductive reasoning in
clinical medicine, statistical constructs such asficlence intervals and other measures

of certainty are relied upon, to guide judgment.

There is a substantial literature on clinical redsg, which is reasoning in a clinical

environment. In the interests of space, and beca#s®ning is only one aspect of one
conceptualisation of critical thinking, in this #ig only limited attention is given to this
literature. Clinical reasoning is traditionally digp in the context of making a diagnosis
(Charlin, Tardif & Boshuizen, 2000). Expert doctersgaged in clinical reasoning were
formerly thought to employ the hypothetico-deduetimodel (Eva, 2004), which
involves generating multiple, competing hypothetbes collecting data - a history and
clinical tests - to confirm or refute each hypothedf necessary, a new set of
hypotheses is created, in an iterative cycle oblygsis generation and testing (Charlin
et al 2000), until a diagnosis is reached. Howevas itow recognised that experts use
different mechanisms for clinical reasoning (EV@04), depending on their experience,
recent encounters with similar problems, and so Often, expert doctors will
immediately recognise specific ‘illness scripts’ hélin, Boshuizen, Custers &
Feltovich, 2007, p.1178), that is, specific combmas of signs and symptoms, and will
come to a rapid clinical diagnosis, quite unconssiy (Eva, 2004). This type of clinical
reasoning has been referred to as ‘non-analyffitatl, p.100) or ‘intuitive’ (Pinnock &
Welch, 2014, p.254). Eva (2004) proposed that éxgigicians may use non-analytical
and analytical/hypothetico-deductive reasoning irsirggle clinical encounter; upon

recognising a pattern of signs and symptoms they maially use non-analytical
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reasoning, generating hypotheses that may therediedt using hypothetic-deductive
processes. Eva further suggested that in certaiatgins the opposite directionality may
be seen, and that ‘rather than lying along a caotm ... [non-analytical and analytical
reasoning may be] ... complementary contributoriéoaverall accuracy of the clinical
reasoning processibid., p.102). In fact, Pinnock and Welch (2014) naieat a ‘dual
theory of clinical reasoning’ (p. 254) was firstspalated in the early 30century. They
concurred that whether the expert doctor usestivémon-analytical or hypothetico-
deductive/analytical reasoning will respectivelfleet more or less familiarity with the
particular signs and symptoms; and that both tgbedinical reasoning may be used in

a single encounter, saying this is recogniseda&tygnitive continuum theoryilfid.).

As demonstrated empirically using the think-aloudtmd (Patel & Groen, 1986),
novices generally employ hypothetico-deductive icéih reasoning, reflecting their
relative ignorance of illness scripts. The variatmf PBL employed until recently in
Year 3 of the featured curriculum was intended timdate hypothetico-deductive
reasoning, by providing students with data from chhito build hypotheses and
ultimately arrive at a differential diagnosis. Iredfs 1 and 2, PBL is instead directed
towards students constructing an integrated knayddzhse (see 2.2), so one would not
expect to see sustained hypothetico-deductive mgagaduring the PBL discourse.
However, students might, for example, offer reastmssupport claims about the
credibility of an information source, or to justifgvouring one particular hypothesis

over another. Thus reasonipgr seis relevant in the context of this study.

Evaluating arguments.

A third cognitive activity commonly associated wihtical thinking is the evaluation of
arguments (Missimer, 1995). To do this, the critittainker needs to identify the
writer’'s/speaker’s conclusion(s), to identify andakiate the supporting reasons, and to
identify and consider any underlying assumptiomsm&imes, such assumptions are

necessary for an argument to work (Butterworth &dhes, 2005) and they should be
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made clear. For example, in evaluating optionsp@iient management, the clinician
may assume that a patient’s priority is to getdsetlyet patients often prioritise other
aspects of their life, even if this conflicts withe health management plan. So the
clinician might make a qualified argument, that mation A is more effective than
medication B, providing the patient adheres to igececommendations for taking

medication A.

Missimer’'s (1995) definition omitted the need farteria against which to evaluate
arguments or their underlying reasons. Lipman (1988ined criteria as particularly
reliable reasons for favouring one argument ovestlar and suggested they might
include conventions, ideals, or experimental figdinHe further defined more generally
applicable ‘meta-criteria’ ilgid., p.40), which would include reliability, strength
relevance, coherence and consistency. Paul and @d@6b) proposed similar generic
criteria, which they termed ‘intellectual standar(fs10). Like Lipman (1988), they
suggested relevance; others included clarity, aoguand precision. The criteria used
for evaluation would likely depend on the contdxbr example, in a clinical context,
criteria to evaluate possible diagnoses could deltelevance of signs, symptoms and
test results. Whereas criteria for evaluation dfgod management options might relate
to local availability of suitably-skilled personreshd appropriate facilities, the ability of

a treatment to prolong life, or to improve quabfiylife, and so on.

In the PBL context, evidence for students evalgatirguments could take the form of
evaluating alternative hypothesised mechanismstidrafor a pharmaceutical drug. In
step 5 of the PBL process (see 1.3), students migiltate potential resources for their
inquiry; or in step 7, retrospectively evaluate tisefulness of resources.

Making judgments against criteria.

A further cognitive activity associated with crdiahinking is the making of judgments

against specific criteria (Lipman, 1988; Paul, 19956ne could argue that evaluation
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based on criteria, and making judgments based iteriarare one and the same thing.
However, judgment implies a deliberate choosingrad thing over another: evaluation
of options is necessary, but not sufficient to malgedgment; one also needs to have an
impetus for making the judgment. For example, onghimevaluate several potential
medical texts as being suitable for supporting el learning, as judged against
criteria such as clarity, accuracy, relevance, sman; however, only when provided
with the impetus of needing to make a specific mo@ndation for the students’
booklist would one make a judgment about which Isinigxt to select, and additional

criteria may be brought to bear, such as costexdtipted longevity.

Moore (2011) found that academics in the disciglioephilosophy, history and literary
studies all conceived of critical thinking as sonneg that ‘always ... involved the
making of judgments’ (p.265). However, the discipB differed in the entity that was
judged, and the criteria against which judgmentsewmade. In philosophy, the
arguments of respective philosophers were judgedtheir validity, strength and
persuasiveness. Historians judged the relevanceusafiiness of different sources in
the construction of a new understanding of som&iesl topic. In literary studies,
judgment related to the applicability of differemnceptual categories, such as genre, to

the interpretation of the text.

The criteria against which judgments are made nifégr chot only between disciplines,
but within disciplines. In medicine, Bleakley, Fa&, Gould and Marshall (2003)
distinguished different forms of clinical judgemem¢chnical-rational and aesthetic,
respectively representing the science and art alicime. At least for specialities with a
visual element - pathology, dermatology, radiologyaesthetic judgement was
considered cruciallfid.). Bleakleyet al (2003) suggested aesthetic judgement might not
require critical thinking, since they saw it as elated to deductive or inductive
reasoning. However, aesthetic judgement may rétateon-analytical reasoning (Eva,
2004). In any case, if critical thinking is definasl the ability to make judgments against

specific criteria, there is no reason to supposesditcriteria could not include the shape,
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texture or colour of an object, such as a skirolesAn expert dermatologist may judge
almost instantaneously that a skin lesion is simps¢c by unconsciously assessing it
against relevant criteria and comparing it with rap&ars encountered previously.
Indeed, Bleakleyet al (2003) illustrated the degree of discriminatiomttimight be
achieved in making aesthetic judgements, sayirthisaidentified over thirty shades of
white in diagnosing leprosy’ (p.547), each of whighs related to a specific exemplar,
such as lime, or the membrane underlying an eggshel

In a PBL context, as well as learning about sitreirequiring clinical judgment, and
criteria that might be used to make such judgmestislents might also make judgments
during the discourse; for example, on alternatieotheses offered by peers.

Meta-cognition.

Fisher (2006) said ‘the only realistic way to deypebne’s critical thinking is through
thinking about thinking (often called meta-cognifip and consciously aiming to
improve it...” (p.5). Thinking about thinking is simplistic expression of Flavell's
(1979) definition of meta-cognition as ‘knowledgadacognition about cognitive
phenomena’ (p.906). Flavell defined the constrdaneta-cognitive knowledge, which
is to do with what the individual thinkabout the nature of cognitive activities and
experiences, such as perceiving one is good att@ylar cognitive task; it reflects an
‘awareness of the skills, strategies, and resouneesled to perform a [cognitive] task
effectively’ (Reynolds & Wade, 1985, p.308). Corsaly, meta-cognitive experiences
reflect what the individual feekbout the nature of cognitive activities and exg@ses;
for example, the ‘sudden feeling that you do naierstand something another person
has just said’ (Flavell, 1979, p.906). Other deiims of meta-cognition include that the
thinker monitors and regulates his thinking (BaBh€loe, 1983; Baker & Cerro, 2000),
consistent with Paul's (1995) conceptualisationcafical thinking as a deliberate,
purposeful activity, whereby the thinker seeks @aostantly improve the quality of his
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thinking. Reynolds and Wade (1986) pointed out plaeallel with Dewey's (1933)

concept of the reflective thinker. Georghiades @GQated:

Meta-cognitive reflection involves the critical reNing of the learning
process in the sense of noting important pointsthef procedures
followed, acknowledging mistakes made on the waleniifying

relationships and tracing connections betweerainitnderstanding and

learning outcome (p.371).

This is particularly relevant to step 7 of the P@ilocess, when students reflect on the
adequacy of their learning. Georghiades (2004)icoat: ‘meta-cognitive monitoring

. requires an element of judgment that is essemiatomparing, assessing and
evaluating the content of the processes of onesnieg ..." (p.371). The overlap

between meta-cognition and critical thinking isacle

To summarise, for the purposes of this study, roetmition is defined as a critically
reflective cognitive activity incorporating awarsse monitoring and improvement of
one’s thought processes; component constructs daclmeta-cognitive knowledge,
meta-cognitive experience, and appraisal of orteiking. It overlaps with the concept

of self-monitoring, a component of self-directedri@ng (Garrison, 1997; section 2.3).

One can well imagine meta-cognitive knowledge bewigent in a clinical environment
when a student or doctor explains how he reasaneartls a particular diagnosis. Meta-
cognitive experience might manifest in a student docctor realising he hasn’t
understood a colleague’s reasoning. The regulaaspect of meta-cognition may be
achieved by the student or doctor reflecting on reigsoning or, potentially, from
discussion with peers or seniors. This latter pilityi invokes a social dimension to
meta-cognitive reflection and critical thinking, wh is a theme we will return to.

Improved meta-cognition is an expected consequehB8L (Downing, Kwong, Chan,
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Lam & Downing, 2009), since discourse potentialacilitates students to identify,

articulate and question their own and each ottiegaght processes.

To conclude section 3.3.1, the conceptualisatioeritital thinking as the application of

a set of aligned cognitive - including meta-cogmtt activities would be relevant to this
study. Indeed, this was the conceptualisationaihjtiadopted. However, on reflection
and initial analysis of empirical data, it becanpgparent that this conceptualisation
failed to take account of social interactions dgrihe PBL tutorial, and it did not

facilitate identification of enablers of, or impeud#nts to, critical thinking.

3.3.2. Critical thinking as a critique of dominantdiscourses.

A related conceptualisation of critical thinkingpdixitly requires the application of such
(meta-)cognitive activities as described above,dtominant discourses; that is, to
perspectives regarded as self-evident (Talbot, &pb8okhour & Bamberg, 1996). In
clinical medicine, one dominant discourse is thpremacy of quantitative research
methodology. Critique of this is important becauiseflects a biomedical, reductionist
perspective towards clinical problems, and igndhesrelevance of qualitative methods

to understanding psycho-social problems in medicine

Writing from the perspective of teaching managemarergraduates to have a critical
approach, Mingers (2000) proposed a framework foatwhe termed critical learning,
which required one to critique rhetoric, traditiauthority and objectivity: these may
respectively be equated to judging the validityaocjuments; questioning conventional
wisdom, common sense and long-standing practicgisgbsceptical of the dominant
discourse(s); and ‘questioning the validity of tkowledge and information that is
available’ (bid., p.226). Mingers (2000) equated critical thinkimgth critiquing

rhetoric, but Gold, Holman and Thorpe (2002) présetrihe whole framework as one
for critical thinking. This is justified, since daeclement in the framework requires

application of those cognitive activities assodatéth critical thinking. Note, Golet
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al (2002) renamed the fourth element of the framewaskcritique of knowledge,

reflecting their epistemological stance, that kremigle is subjective and contextual.

This conceptualisation of critical thinking is uskfor critiquing dominant discourses in
medicine and medical education; the latter mighluite the supposition that education
in basic sciences is essential for a medical gracér. The conceptualisation might be
particularly relevant in PBL tutorials featurindnigal or social issues in medicine.

3.3.3. Strong-sense and weak-sense critical thimkj.

A third conceptualisation distinguishes betweerticai thinking that promotes and
perpetuates a single, favoured perspective, whialg or may not be the dominant
discourse, and critical thinking that recognised acknowledges multiple perspectives.
Paul (1995) employed the terms weak-sense and gssemse critical thinking to
distinguish respectively between individuals whdyoeriticise others’ thinking, and
those who reflect critically on their own. Paul 9569 said weak-sense critical thinkers
‘tend to think mono-logically’(p.552), or one-dinganally, ‘within one point of view
or frame of referenceilgid., p.543), even where the problem is multi-logicaéaning it
should properly be considered from different pecipes. For example, thinking about
appropriate ways to distribute a nation’s healtlddai is a multi-logical problem.
Relevant perspectives include those of differertiepa groups, different groups of
health practitioners, taxpayers and so on. To jakeone of these perspectives into

account would be to indulge in mono-logical or waakse critical thinking.

In contrast, strong-sense critical thinkers havedhility to question deeply ... [their] ...
own framework of thought ... and to reason dialedgdanulti-logically)’ (Paul, 1995,
p.550). Dialectical thinking is where ‘reasonersstpio or more opposing points of view
in competition with each other, developing each ppviding support, raising
objections, countering those objections, raisinghir objections, and so on’ (Paul,

1995, p.527). Therefore a dialectical thinker wouldt only recognise multiple
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perspectives, but would uskese to examine and refine his own thinking. Riddal
thinking may be facilitated by dialogue, so one mmigxpect strong-sense critical

thinking to be facilitated by the social contextioé PBL group.

Garrison (1991) recognised the concepts of wealt-stnong-sense critical thinking and
described the latter as a ‘global and Socratic lehging ... of previously held
assumptions and an identification of contradictiomgpersonal and social lifeiljd.,
p.290). However, it does not always come natutallydividuals to reflect critically on
their own beliefs, especially if these are simudtaumsly held by their peers or
profession. Examining the development of critidahking ability in senior managers
participating in a continuous personal developm({@RD) module, Golct al (2002)
found that participants initially made claims abgobd management practice that on
subsequent analysis were found to have little ewide basis. Recall that the
professional issue that stimulated the researdhisthesis was a dawning scepticism
about the basis for claims made, and initially ateg without question, about the ILOs

expected from PBL-based medical curricula.

3.3.4. Critical thinking as argument analysis.

Thus far, a common thread in conceptualisationsribical thinking is evaluation of
arguments, including one’s own. Some hold arguraealysis as the sole or principle
aspect of critical thinking (Missimer, 1995). Gealfyr, argument analysis conjures the
application of formal logic (Bowell & Kemp, 2005Kurfiss (1988) defined logic as
being ‘concerned with the quality of reasoning maagument’ (p.14) and formal logic
as analysis of deductive arguments, requiring itleation of conclusions, reasons,
assumptions and inferences. Formal logic may haw&ibuted to negative perceptions
of critical thinking, since some may regard it @ tintellectually-demanding, too
abstract, only to be applied within the ivory tow@f academia. In contrast, informal
logic represents ‘the study of argument as it &cfised in everyday life’ilfid.), where

problems or conflicts are often complex and mayibe/ed from multiple perspectives.
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Informal logic focuses on inductive arguments, gal®ations and fallacies. The
forcefulness, or cogency, of an inductive argumessis on the justification of its

premises, or reasons.

In his 1958 text, The Uses of Argument, updated2@®3, Toulmin championed
informal argument analysis. He devised a modeldaching this, in which the learner
identifies arguments of personal interest or pite®l relevance, and deconstructs
these as a prelude to evaluating them. Toulmin§12803) proposed that arguments
may be considered as having three elements: tima;dlae data supporting the claim;
and the warrant, which is a justification of theywa which the data support the claim.
Note that claim is equivalent to conclusion; dataequivalent to grounds, reasons or
evidence; whilst warrant is equivalent to justifioa in other writings on this topic, and
effectively elaborates why the data does indeeer affipport for the claim. To illustrate
the distinction between the data and warrant fotaam, suppose a student claims he
was unable to study effectively and gives as hasoa (data) the fact that he was
working on a specific level of the library; the wamt might be that there are more
distractions on that level. Analysing the warrdotsarguments may reveal the types of
argument being used and the social discourses achwhe claim draws - that is,
whether it is based on particular ways of thinkadgput the social world. Moreover,

analysing warrants will ideally require the thinkerconsider multiple perspectives.

This approach to argument analysis is of obviouktyuin professional practice. In

particular, for medical undergraduates and pracigis it offers real possibilities for
promoting reflection and for identification of CRigeds. It seems unlikely that much in
the way of structured argument analysis, whetheiohyal or informal logic, would be

demonstrated during PBL tutorials, since the diss®uis relatively unstructured.
Nevertheless, in response to claims made by stsdeuiestioning by peers or the
facilitator could potentially lead to identificatioof reasons for the claim and even
identification of warrants.
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3.3.5. Ciritical thinking as a mechanism for problemssolving or conflict resolution.

Several authors (Brookfield, 1987; Dewey, 2009;r{San, 1991, 1992; Paul, 1995)
conceptualise critical thinking as a mechanism g$otving problems or resolving
conflict or uncertainty, and this likely has ugilifor medical professionals, who will
need to solve clinical problems, such as how toagara specific case; who will need to
know how to proceed in the face of conflict, sushogposition from a patient or their
family to a suggested health management plan; ahd will need to deal with
uncertainty over the best way to proceed in mamgpdifiicult cases. Some authors have
broadened the definition of a problem in the conhtxcritical thinking, and this is
helpful in considering the utility of the problerabging conceptualisation. Thus
Garrison (1992) suggested the critical thinker seék 'explore ways to reduce
dissonance, consider alternative possibilitiegtt@in a more satisfactory understanding
of a situation or experience’ (pp.137-8). This bail Dewey’s (2009) conceptualisation
of critical thinking as a means of dealing with artainty, and on Brookfield’s (1987)
conceptualisation of critical thinking as identifgi and challenging assumptions, and
imagining alternatives (see also 3.3.6). Frame@arrison’s terms, a problem could be
an unsatisfactory initial understanding of a biatagjor clinical concept, whilst newly-
constructed knowledge arising from reflection, imguand/or discourse would be the

solution. This is clearly relevant in the contekthe PBL tutorial.
Garrison’s 5-stage model for thinking critically aut a problem.
Building on Dewey’s (1933) five stages of refleetithinking (see 3.2.3), Garrison
(1991) also conceptualised critical thinking as uwdog in five stages: problem

identification, problem description, problem exjloon, applicability and integration.
Table 3.1 provides a descriptor for each stage.
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Table 3.1.: Garrison’s Five Stages of Critical Thiking.

Stage Descriptor

Problem identification | A disorientation or triggdeads to recognition of g
problem or personal dissonance, at odds with |the
individual's previous knowledge or perspective (e.g
appreciation of a gap in one’s knowledge or a chffie

perspective).

Problem description By gathering information, qieshg assumptions and
collaborating or interacting with others, the irdial

comes to a better understanding of the problem.

Problem exploration A creative phase in which tidividual may elaborate the
issue, search for an explanation to resolve thelg@no, and
explore alternative ideas to resolve the problehe most

favoured explanation may be considered an hypathesi

Applicability Through abstract thought, the indivad determines
whether one of the alternative explanations isigefit to
resolve the problem and searches for personal mganid

a new perspective on, or understanding of, thelpnob

Integration Integration of a new perspective or fecoration and
integration of new knowledge; requires collabonmatand
interaction. This phase may end in satisfactorplw®n

of the problem, or may be a trigger to further heag.

Garrison (1991, p.295) conceptualised critical timg as a process comprising five

stages, described in this table, and reminiscemeey’s (1933) reflective thinking.

Garrison’s five stages effectively serve as a mdéaletritical thinking, where model is
used in the sense of process; those stages orastepsay progress through to achieve
critical thinking. Educators may seek suitable miede facilitate critical thinking by

students, and models of critical thinking potetyialffer coding schemes for empirical
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research into critical thinking within specific feang environments, which is clearly
relevant in this context. However, Garrison (198h¥erved that critical thinking may
not necessarily proceed in the linear fashion iegpbby his model, and it may not be

easy to recognize the various stages.

The nature of problems that merit critical thinking

Paul (1995) said ‘we think critically when we hatdeast one problem to solve’ (p.93).
This suggests critical thinking may only be appliadsituations where a problem is
clearly defined, or where it is recognised therey meell be different ways of doing
things. However, certain situations or issues naybe perceived as problematic. Deep-
seated and widely-held assumptions may lull theviddal, a profession, or society into
believing there is no problem with, or alternatiiee the status quo Application of
critical thinking to an apparently unproblematicdasheeply-held personal belief, or a
professional or societal norm, could raise awarenaisout assumptions that are
commonly held and implicit, and could reveal thedtatus quas not in fact ideal. For
example, in medicine, therapies that were of progkmcal benefit in randomised
controlled trials (RCT) were generally regardedgatd standard treatments, until it
became appreciated that RCT participants were ddduit males, and differences
between male and female physiologies, or betweatish@nd children’s physiologies,
potentially called into question the usefulnesssoime gold standard treatments for

certain groups of patients.

Brookfield (1987) also saw problem-solving as theppse of critical thinking. In his
seminal text, Developing Critical Thinkers, he aduhat critical thinking should not be
confined to academia, but that it had direct andartant application in everyday life,
and it had likely been applied by anyone who haer eveighed up the pros and cons
before making a decision about their personal liferking environment or political

views. This aspect of his conceptualisation ofi@ltthinking would be relevant to the
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practising clinician as he/she critiques workingqtices, work-life balance, and other

such everyday matters.

Although Brookfield (1987) believed that criticdlinking was often directed towards
solving problems, he moved away from the negatorenotations of problem-solving -
conflict, difficulty, uncertainty - and proposedaticritical thinking could be stimulated
by positive as well as negative experiences; tmather purpose of critical thinking
could be the desire to reproduce successful expase Brookfield’'s notion of positive
stimuli for critical thinking would be particularlyseful to medical students or graduates
in helping them to identify personal and profesaloralues, and CPD needs. However,
in the context of the PBL tutorial, it seems likéyat any critical thinking ensuing from
the process of understanding a clinical problem Wé associated with the more

negative connotations of problem-solving.
3.3.6. Creative thinking as a component of critical thinking.

Brookfield (1987) moved away from the notion thatical thinking is mainly about
making judgments and introduced an element of ieigat Specifically, he proposed
that critical thinking involved two broad activisie identifying and challenging
assumptions; and imaging alternatives, this ldtteing the creative component. He
argued that critical thinking is not achieved uslbesth aspects are present. Brookfield's

(1987) conceptualisation is depicted in Figure 3.1.

Figure 3.1.: Critical thinking as a cycling betwe®m broad phases of

identifying assumptions and imaging alternativeo&field, 1987).

identifying 1
assumptions

imagining
alternatives
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Stein (1953) defined creativity as the productidnsomething novel and useful. By
novel, Stein ipid.) meant the creative product ‘arises from a rgrggon of already
existing ... knowledge, but when it is completed antains elements that are new’
(p.311). Daniel and Auriac (2009) suggested ‘cwiatipre-supposes skills such as
inventing, associating, suggesting alternativeskinga analogies, [and] formulating
hypotheses’ (p.418). Introducing the notion of tkély into the concept of critical
thinking is certainly valuable with regard to rdié- problems, because there seems
little point in using critical thinking to recogm@®ne’s current situation as unsatisfactory

or untenable, without imagining how things mighteriwise be.

Garrison (1991) argued that critical thinking abgubblems encompasses creative
thinking. This is consistent with Newell, Shaw &idon (1958), who equated creative
thinking with problem-solving, where the problemeres new or especially difficult. In
fact, Garrison @p. cit.) suggested that some of the difficulties in definicritical
thinking have been due to scholars taking too maaoiew of what constitutes critical
thinking. Drawing on others, Garrison (1991) pragbshat ‘critical thinking is a larger
process which includes not only discovery (theitivie and creative processes) but
justification (the evaluative and logical-reasonprgcesses)’ (p.291). He proposed that
critical thinking involves a cycle of directed, logl, evaluative thinking - akin to
Dewey'’s reflective thinking or the conceptualisasoof critical thinking discussed in
3.3.1 to 3.3.5 - interspersed with the creativekimg necessary to generate possible
solutions to problems, which could then be judgedugh further directed thinking.
The parallel between this conceptualisation andoBfeld’s is illustrated in the first

two columns of Table 3.2. Critical thinkers woulgtle from one phase to the other.

Paul and Elder (2005) also discussed the intetedtess of critical and creative
thought, saying ‘these supposed poles of thinkingare inseparable aspects of
excellence of thought’ (p.4). They made the intimgssuggestion that stereotypical
portrayal of critical and creative types in massiimenay have contributed to the notion

that criticality and creativity cannot co-existan individual.
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Table 3.2.: Conceptualisations of critical thinkingas encompassing two phases.

Brookfield Garrison’s Garrison’s interna| Garrison’s cycle
incorporation off and external worlds | of reflection and
creative thinking discourse
1° Identifying Justification/ External/shared Discourse
phase| assumptions | validation/

verification
2" Imagining Discovery/ Internal/private Reflection
phase| alternatives | creativity/

Brookfield (1987) and Garrison (1991, 1992) concefised critical thinking as ¢
cycling between two broad phases. The table shoovg Brookfield's (1987
descriptors for these two phases, identifying agsioms and imaging alternative
align with descriptors given in Garrison’s variousitings (1991, 1992).

pS=4

)

Maudsley and Strivens (2000b) expected that braimshg by medical students would
encourage divergent thinking, which is associatétl ereativity and is the generation
of multiple solutions or ideas. In a non-PBL conitekaylor, Berry and Block (1958)
found that group participation in brainstorminguadly inhibited creative thinking by
psychology students; but in a systematic reviewgrOf2013) identified studies showing
that PBL-based nurse education courses promoteativerethinking, although she
acknowledged the limitation that they were peragpstudies with multiple outcome
measures. Of the activities that Daniel and Auf2@09) associated with creativity,
formulating hypotheses would clearly apply in a PBantext, as students aimed to

account for clinical symptoms or pathological fing$ in the scenario.

3.3.7. Critical thinking as a cycle of reflection and disourse.

Garrison (1991) pointed out that critical thinking often conceived as an activity
conducted in the internal, private world of thenkar's mind; this observation could
apply to the conceptualisations discussed thusHawever, critical thinkers assimilate
and apply knowledge constructed and articulatedhioge who have gone before, so
their critical thinking necessarily relies on thegaitive activity of others. Furthermore,

47



for critical thinkers to test the product of thewn thinking, they must present it to the
external world (Table 3.2, third column). Garrigd®92) argued that ‘it is not sufficient
to simply self-reflect critically on an experienoe idea’ (p.146); the critical thinker

needs to engage in discourse to validate the o@cand hence the quality of his
thinking. Discourse implies purposeful sharing ofeas and conclusions in the
expectation of constructive criticism. Note thamiay refer to written communication,

such as a position paper or a description of arétieal framework; but it may also refer

to verbal communication, which is relevant to tiisd Rontext of this research.

Thus Garrison (1991) conceptualised critical thmgknot only as alternating phases of
creative thinking and justification, but also asyale of reflection and discourse (Table
3.2, fourth column), and acknowledged his debt &wBy’'s (3.2) theory of reflective
thinking (Dewey, 1933). However, Garrison’s phasedilection correlated with the
creative thinking phase of critical thinking, whasehis discourse phase was closer to
Dewey’s definition of reflective thinking (see 3&so Table 3.2). Garrison (1991) also
suggested that the critical thinker oscillates leefavthe internal/private world of ideas,
which coincides with the creative, reflective phased the external/shared world of

knowledge, which coincides with justification andaburse.

Incorporating Garrison’s (1991) five stages ofical'reflective thinking, a problematic

situation occurs in the shared world: identificatend description of the problem take
place and the thinker seeks information, still ive tshared world. Gradually, the
thinker’'s cognitive activity moves into the privateorld as he forms concepts and
hypotheses - creative thinking - and applies tthesbe problem. The thinker must then
integrate his new understanding of the problemnbisly-constructed knowledge, with
the knowledge base of the shared world, in theificstion component of critical

thinking. Table 3.3 shows how we may align concaligations of critical thinking as

having five stages or two phases; successive etmsuwith the external world are
represented by the white rows, whereas the intewald is represented by the

turquoise row.
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Table 3.3.: Alignment of five-stage and two-phase oaceptualisations of

critical/reflective thinking.

Dewey's Brookfield | Garrison’s 5| Garrison’s Garrison’s | Garrison’s

‘reflective | (1987) stages (1991) incorporation| cycle of | ‘internal

thinking’ of creative| ‘reflection” | and

(1933) thinking and external
‘discourse’ | worlds’

Problem Identifying | Problem Justification | Discourse External

assumptions identification (with

Intellectual- Description others)

isation  of

problem

Reviewing | Imagining | Exploration | Discovery/ Reflection | Internal

possible alternatives creativity/ (one’s

solutions private

Mental Applicability thoughts)

elaboration

Verification | Identifying | Integration Justification | Discourse Externa

(testing assumptions

favoured

hypothesis)

The table illustrates how we may align five-stagamoeptualisations of reflectiv
(Dewey, 1933) or critical (Garrison 1991) thinkimgth biphasic conceptualisations
critical thinking (Brookfield, 1987; Garrison, 1991992). The white rows represe
cognitive activity in the social world; the turgsei represents cognitive activity in t
mind of the individual.

nt
he

During the PBL tutorial, specifically during stepo6the PBL process followed at the

featured medical school (see 1.3), students sHaee& personal constructions of

knowledge (Van der Vleutegt al, 2000), arrived at in the intervening period betwe

tutorials. A creative phase of critical thinkinggetr individual knowledge construction,

has taken place outwith the tutorial; whilst withime tutorial, by articulating these

individual knowledge constructions, students engagene justification component of

critical thinking. Potentially, the creative com@u of critical thinking could also occur

during the PBL tutorial, especially during step f3tlie PBL process, where students

brainstorm issues and attempt to generate plausielhanisms, explanations and/or

hypotheses. When a student articulates an hypsthesxplain some phenomenon, he
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is demonstrating the justification aspect of catithinking by testing his hypothesis on
the group, but the inference is that this was imatety preceded by creative thinking
to generate the hypothesis, so articulation ofygothesis is proxy for creative thinking

in the tutorial setting.

Discourse is essential for solving problems ataesal level. Paul (1984) observed that
society increasingly needs to address multi-petseproblems. A clinically-relevant
example would be how to care for our growing elggsbpulation. To an extent,
personal or community values come into play in tise of collective critical thinking:
in this example, the relative importance particulatividuals/communities attach to
self-determination, duty of care, and family. Cafethe elderly is one of the PBL
scenarios tackled by first year students in théufed medical curriculum, and some of
the data described in Chapters 6 and 7 related#timatthinking on this topic.

To summarise: critical thinking may be seen attlgastly as a social activity, which
requires interaction between the thinker and theéereal/shared world. External
influences stimulate the thinker to undertake tteattve component of critical thinking;
then the thinker articulates the product of hisatiwe thinking to the external world in
order to validate that thinking. Thus critical tkimg may best be described not simply

as a constructivist concept, but in terms of s@cipstructivism.

3.3.8. Socio-constructivism applied to critical thking.

Socio-constructivism, or social constructivism, astheory attributed to Vygotsky
(1978): this text, Developing Minds, is a posthusidtanslation of Vygotsky’'s essays
by a group of scholars. According to Lipman’'s (1p%iterpretation of Vygotsky,
learning occurs via social interactions followed bydividual internalisation of
information, leading to deep understanding; thatuisderstanding of the associated
concepts, rather than surface learning, or fagteedll of a topic. Whilst individuals’

cognitive activity is stimulated within the socehvironment, this does not necessarily
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lead to shared cognitionib{d.). Hmelo-Silver and Barrows (2008) proposed that
learning in the social context of a PBL group letml€ollective knowledge building.
However, whilst group members may be engaged itectole activity to construct
knowledge, and whilst they may individually gradpe tsame details of a specific
concept, constructivist principles (Van der Vleugtral, 2000) dictate that they cannot

have identical knowledge constructions to othethiésame social group.

Vygotsky developed his theories in the context ofking with children, so one might
guestion whether they apply in higher education )(Hihd to medical education in
particular. A May 2012 search of the ERIC dataldasarticles mentioningy/ygotskyin

an HE context gave 163 hits. Most of these werethe field of online-
learning/computer-mediated-communication. There wnas explicit application of
Vygotsky in undergraduate medical education, butdgdand Tan (2004) discussed how
Vygotskyan concepts might apply to the trainingcoaching of medical practitioners.
Searching instead faocio/social constructivisndentified Hmelo-Silver and Barrows’
(2006, 2008) studies on the role of the facilitatorhelping students to construct
knowledge in a social context; whilst Gleeson (20&pplied socio-constructivist
principles in participatory action research on tthevelopment of an educational
programme for trainees in palliative medicine. Redday 2014) searches have not

revealed additional, relevant articles.

It is clear that certain Vygotskyan concepts capgly in a PBL context; for example,
the ‘zone of proximal development’ (ZPD: Vygotsky®78, p. 86). The ZPD refers to
learning challenges that are beyond the currenalmbies of the learner working in

isolation, but achievable if the learner is guidedif he collaborates with more capable
peers. In a classroom context, the teacher candaquidance by means of activities
that are collectively referred to as scaffoldingo@dtl, Bruner & Ross, 1976); that is,
ways of ‘supporting learners in complex or unfaamiknvironments’ (Simons & Ertmer,

2005, p.4). Saye and Brush (2002) distinguished baaffolding, ‘static supports that

can be anticipated and planned in advance’ (p.Ba&m soft scaffolding, which is
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‘dynamic and situational’ifid., p.82). Writing in the context of history educatiin
multimedia environments, they suggested that lorkesources embedded in a database
(Brush & Saye, 2002) or the structure of the dagtabeself (Saye & Brush, 2002) were
forms of hard scaffolding, whereas ‘soft scaffolglirequires teachers to continuously
diagnose the understandings of learners and prdintey support based on student
responses’ ifid., p.82). Scaffolds have been investigated in enlproblem-based
secondary school education in social studies/his(Brush & Saye, 2008; Saye &
Brush, 2004, 2006, 2007) and in science, mathstacithology (Simons & Ertmer,
2005; Simons & Klein, 2007); and in PBL-based ugdstduate medical education (De
Graveet al, 1999; Greening, 1998; Hmelo-Silver & Barrows, 802008; Lu, Lajoie &
Wiseman, 2010; Papinczak, Tunny & Young, 2009PBL, scaffolds may help initiate
the inquiry, assist students in integrating coneeptd addressing misconceptions, and

promote reflective thinking (Simons & Ertmer, 2005)

In the PBL context of the featured curriculum, #ieéD of medical students might be
related to their inadequate understanding of aobiohl or clinical concept. Hard

scaffolding might constitute details in the PBL rsag0, since these would initiate the
inquiry; or the PBL process might provide hard fading, since step 7 promotes
reflective thinking. Soft scaffolding might includéhe use of probing questions
(Gilkison, 2003; Hmelo-Silvers & Barrows, 2006, 30 ilkie, 2000) to help students
justify their thinking; or to prompt them to parpate in the creative component of
critical thinking, forming hypotheses and integngtknowledge. Moreover, in a social
setting, silent scaffolding may be provided by suige or illustrative gestures (Carter,
Weibe, Reid-Griffin & Butler, 2006).

Collaboration with more able peers could be diyeatthieved through PBL discourse.

The peer group may provide for second teaching @Nwsky, 2003), defined as:

teaching [that] occurs when the collective wisdofmaccollaborative

group acts as a mentor to its individual membeos. feéer groups in
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general, this collective wisdom is most likely tallfin the zone of
proximal development for most of its individual mieens. This

collective wisdom is created then recreated thrayrglip collaboration
(p.6).

Second teaching follows on from first teaching, thiéal presentation of information

and concepts in a lecture or other teacher-leddtbrirhis resonates with experience of
PBL tutorials at the featured medical school. Wharetabling constraints dictate that
relevant lectures precede the presentation anddtoaming of a new PBL scenario, it is
clear that students grasp the concepts in therkettuvarying degrees, if at all; often,
only one or two students in the group will havelyeanderstood the gist of the lecture;
and they will try to convey their understandingtheir peers, thereby helping some of

their fellow students to gain a better understagainthe topic.

In summary, we might reasonably expect aspectsygbi$kyan socio-constructivism to
apply to PBL. Specifically, social discourse durlPBL tutorials could facilitate critical
thinking in the sense of helping students to achiestter understanding of topics, as a
consequence of students using second teachingpaidularly as a consequence of

hard and soft scaffolding.

3.3.9. The Community of Inquiry.

The use of social discourse to facilitate critit@ihking has been embraced by those
who developed and applied the concept of the contgnahinquiry (Col), which refers
to a group of individuals who work together to urtdiee an inquiry - or solve a problem
- and who do so primarily through the vehicle cfadiurse. A variation, community of
enquiry, has been used by Christie, Cassidy, Ski®autts, Sinclair, Rimpilainen and
Wilson (2007) in the context of collaborative enguio foster educational research
across different professional contexts. This grob@s also investigated how

communities of practice (Lave & Wenger, 1991) amtnhmunities of philosophical
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inquiry (COPI: McCall, 2007) may be nurtured to ikéate educational research
(Cassidy, Christie, Coutts, Dunn, Sunclair, Skin&ewilson, 2008). However, these
researchers did not explicitly focus on the usthese social contexts to promote critical

thinking.

Baumfield (2004) attributed the first use of ColGbarles Sanders Peirce (1839-1914),
who applied it to the creation of new knowledgethg scientific community. John
Dewey developed the theme, but in recent yearadtbdeen especially associated with

Mathew Lipman.

Philosophy for Children.

Lipman is a former philosophy professor who becaomcerned at the lack of higher-
order thinking amongst his students; higher-ortgrking encompasses critical thinking
(see below). With a colleague, Ann Margaret Shhepdeveloped a programme called
Philosophy for Children (P4C: Lipman, 1984, 1991998), which has been
implemented in some American elementary schootpiivalent to UK primary schools

- since the 1980s, but also in countries worldwideluding the UK. A typical P4C
class begins with the children reading from a novi#h a metaphysical or ethical topic.
They think of questions arising from the story, teacher records these, then the class
decides the order in which they will answer therhe Tpupil who came up with a
specific question relates his thoughts; other stted@re then expected to agree or
disagree, but they also need to provide reasoris.efisy to see how this format would
promote critical thinking consistent with one or mm@f the conceptualisations already
discussed. The questions exemplify problems orodesce that could trigger critical
thinking (Brookfield, 1987; Dewey, 1933; Garrisd®91; Paul, 1995); the prioritisation
of tackling the problems potentially requires ewion according to criteria (Paul,
1995) - for example, most important, most interegtithinking of an answer to one’s
own question requires reflection, reasoning andothgsis formation, hence both

creative thinking and justification (Garrison, 1991992); and choosing to agree or
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disagree whilst giving one’s rationale is equivalenthe justification phase of critical
thinking (bid.).

In their systematic review of ten studies on P4RQitations such as inclusion of only
pre/post-test study designs aside, Trickey and ihgp§2004) found a mean effect size
of 0.43, a moderate effect in favour of PAC promptihinking, listening, reasoning,
language skills, curiosity, motivation, self-corditte and/or willingness to speak in
front of others. Baumfield (2004) observed thatdrien who experienced P4C showed
increased willingness to consider multiple posgibg, fewer demands for set answers
from the teacher, and a shift to learner-centregingkich was also seen by Topping and
Trickey (2013) when they investigated the use wfose structured and scaffolded P4C-
style intervention.

The parallels between the benefits seen for schibdten exposed to the P4C
programme, and the ILOs for PBL in a medical edooasetting are such that the Col
concept has clear relevance for PBL. However, Fesdand Girod (2006) pointed out
that in professional, discipline-based Cols, mésessary to limit the possible topics for
inquiry, to ensure that where progression and @aspare based on ‘high-stakes tests’
(ibid. p.308), students are not disadvantaged by styatgin far from the mandated
curriculum. This captures the conflict faced by mateducators in the UK, who in
designing their curricula must be mindful of thgueements of the General Medical
Council and postgraduate deaneries. Thus the defrfeeedom that seems to exist in
the P4C classroom, at least prior to the recenpihgpand Trickey (2013) study, cannot

be wholly replicated in the medical education cahte

For all it seems to apply to the PBL context, th@ &G not a concept with obvious
currency in medical education. Searching the ERI€ RubMed databases in May 2012
for the termcommunity of inquiryor for community of inquirylus medical/medicing
produced no hits. In contrast, the tecommunity of practicéCoP; Lave & Wenger,

1991) generated 604 hits in ERIC, though only mhéese were related to medicine,
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and to the practice setting rather than undergtadeaucation. CoPs are social
constructs and participants share a common purposehis is not necessarily learning
or inquiry. There has been no suggestion that Gmi@snote critical thinking by
participants, so the construct does not seem edlyex@levant to the research described
in this thesis. Another construct that relateshe formation of social groups for a
specific purpose is the community of learners. &eag the ERIC database for this
term in May 2012 produced 540 hits, of which onlyw@re related to medicine.
Moreover, there was no explicit association betw#en concept of community of
learners and critical thinking. In studying onlidiscussions about palliative care, Kim,
Farber, Kolko, Kim, Ellsbury and Greer (2006) ws#d constructs from a Col
framework (see 3.3.10), but did not acknowledgs, tbr use the term, Col. Overall,
socio-constructivist approaches have been littedus medical education research and,
in particular, the Col construct has not been eipli utilised. Neverthelessof the
various social constructs described in the litemtlipman’s Col seems the most

appropriate for this study.

Critical thinking in Lipman’s Community of Inquiry.

Members of Lipman’s Col (2003) practise criticainking. His own definition of
critical thinking (Lipman 1984, 1988, 1989) was tthiashould employ criteria, be
assessed by appeal to criteria, be self-correctamg, be sensitive to context. The
concepts of criteria and meta-criteria have besoudised (see. 3.3.1). Regarding self-
correction, Lipman (1988) equated this with metgrmiton, one of the cognitive
activities associated with critical thinking (ses.3). It also relates to Paul's strong-
sense critical thinking (see 3.3.3), since selfexing behaviour requires one to
consider and recognise flaws in one’s own thougbtgsses. Lipman (1988) argued
that the social group facilitates participants’tigie of their own thinking, since:

members of the community begin looking for and ecting each

other's methods and procedures. Consequently, ansas each

56



participant is able to internalise the methodologthe community as a
whole, each participant is able to become selfemimg in his or her

own thinking (p.41).

That is, they follow the example of the group. Witle potential for students to question
one another’s reasons, conclusions or resourceselsas the fact that step 7 of the
PBL process should encourage reflection and megaiton, the PBL tutorial at the
featured medical school is well-placed to fosterghlf-correcting component of critical
thinking.

Sensitivity to context requires recognition ‘thainge meanings do not translate from
one context or domain to another’ (Lipman, 19882)p. Brookfield (1987) noted that
culture and place in history are two important eatial parameters. Critical thinking in
the clinical domain requires sensitivity to contdxbr example, critical thinking applied
to public health problems would need to take irdcoant social, political and economic
factors, as well as health aspects. Critical timglapplied to health management options
needs to take into account the preferences arstyliéechoices of patients. Therefore,
PBL tutorials based on such clinical scenarios roffee potential for sensitivity to
context. Lipman (1989) argued that ‘crude, raw,bfgmatic materials’ (p.6) were
necessary to stimulate critical thinking in Colbkstructured clinical cases such as those

featuring in PBL tutorials potentially provide atsible stimulus.

Caring thinking in Lipman’s Community of Inquiry .

Baumfield (2004) noted that Lipman ‘stresse[d] #ffective and conative aspects of
thinking’ (p. 80). Affective thinking is concernealith feelings or emotions; conative
thinking is concerned with impulses or actions.rgm (1995) viewed both of these as
subsets of caring thinking. He suggestdaid() that affective thinking reflects caring
about or valuing someone or something. Lipman (19§&ve the example that

indignation is an emotional response when we ardraoted with a situation we can
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rationalise as being inappropriate or unwarrantethe PBL context, affective thinking
might apply when discussing a scenario featuring efimical principle, such as
autonomy; or it might manifest as thinking aboutsocaspect of group dynamics, such

as the degree to which students are equally préparend engaged in the discourse.

Regarding conative thinking or, as he called itfivac thinking, Lipman (1995)
suggested this reflects caring in the sense ohd¢gkare of something. In a clinical
context, conative thinking might be demonstratecgioposing a health management
plan based on differential diagnosis of the paewbndition. In a PBL context,
conative thinking might be demonstrated in disceuabout accessing resources, or
about scenarios that include diagnosis, manageongrgatment of patients.

Lipman saw critical, caring and creative thinking tree aspects of higher-order
thinking. What he termed critical thinking seems eéquate more with identifying
assumptions (Brookfield, 1987) or the justificatipimase of critical thinking (Garrison,
1991, 1992; Tables 3.2, 3.3). If we take this tdh®ecase, then caring thinking is what
Lipman adds to Brookfield’'s and Garrison’s concaepgations of critical thinking. As
discussed, caring thinking is relevant to mediend to the PBL context, which adds to

the relevance of Lipman’s Col as a theoretical grauork for this study.

3.3.10. The Community of Inquiry Framework.

Drawing on Lipman’s (1991, 2003) ideas on the Gold working in the context of
computer-mediated-communication (CMC) in a HE sgitiGarrison, Anderson and
Archer (2000) developed the Community of Inquiraiaework (Col Framework, Table
3.4) as a theoretical basis for conducting emginesearch into online learning. Based
on generic theories of teaching and learning (Gani Anderson & Archer, 2010), this
framework potentially has applications in face-4od Cols and has indeed been utilised
in face-to-face tutorials (Garrison, 2007; Vaugh2a®10; Vaughan & Garrison, 2005).
Thus there is every expectation that it may beia@ph the PBL context. The Col
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Framework includes students and teacher(s) as &dicipants; whilst the educational

experience, learning, arises from the interactidnthwee constructs, or elements:

cognitive presence, social presence and teachesgpce (Table 3.4).

Table 3.4.: Community of Inquiry Framework.

Elements

Categories

Indicators (examples)

Cognitive presence

Triggering event

Sense of porae

Exploration Information exchange
Integration Connecting ideas
Resolution Application of new ideas

Social presence

Emotional expression

Emotions

Open communication

Risk-free expression

Group cohesion

Encouraging collaboratio

=]

Teaching presence

Instructional manageme

nt Definimgpd  initiating

discussion topics

Building understanding

Sharing personal meanir

g

Direct instruction

Focussing discussion

The table illustrates the Community of Inquiry Feamork developed by Garrison et

(2000, p.89) to analyse discourse in asynchronaus® learning environments. Th

Framework comprises three elements (constructsgnitive, social and teachin

presence. Also shown are categories within eacimehe, and examples of indicatd

for each category.

al

e

Cognitive presence.

Cognitive presence, regarded as the ‘most basisuttcess in higher education’

(Garrisonet al, 2000, p.89), was defined as ‘the extent to wilehparticipants in ... a

[Col] are able to construct meaning through susthicommunication’ ibid.).

Construction of meaning is consistent with Garrisqii991) perspective on problem
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resolution (see 3.3.5). Moreover, the categoriesdgnitive presence - triggering event,
exploration, integration and resolution - encompabthose aspects of critical thinking
proposed in Garrison’s (1991, 1992) earlier writitsgee 3.3.5 and 3.7). Although
Garrison at that point described five stages aicalithinking, building on Dewey’s five
stages of reflective thinking (section 3.2; Dew#933; Table 3.3), in writing about the
Col Framework he apparently combined problem desen and problem exploration
into the exploration stage, or category (Table .3l14) some studies, Garrison and
colleagues focused exclusively on the cognitivesgmee construct (Garrison, Anderson
& Archer, 2001; Garrison & Cleveland-Innes, 2005ankika & Garrison, 2004;
Vaughan & Garrison, 2005). In so doing, they gelhenatilised a refined model for
demonstrating cognitive presence: the PracticalitgdModel (Garrisoret al, 2001).

Social presence.

Social presence was defined by Garrisbml (2000) as ‘the ability of participants ...to
project their personal characteristics into thel[Q.89) and appear as ‘real people’
(ibid.), bearing in mind the authors were writing abtet virtual environment of CMC.
Social presence in CMC has been much-studied @arr2007; Garrison & Arbaugh,
2007; Gunawardena, 1995; Gunawardena & Zittle, 1$9¢hardson & Swan, 2003;
Rourke, Anderson, Garrison & Archer, 1999; SwarQ2®003, 2004; Swan & Shih,
2005; Wegerif, 1998), although the names and chaatics of component constructs
vary. In their Col Framework, Garrisoat al (2000) defined social presence as
comprising emotional expression, open communicatmol cohesion (Table 3.4).
Emotional expression is elsewhere described asteie(Garrison, 2007) or affective
(Swan, 2002; Swan & Shih, 2005) expression; in-beded CMC this reflects the use of
emoticons (Garrisoet al, 2000) or specific text to project humour, feeirg personal
values (Swan & Shih, 2005).

By supporting discourse, social presence is thoughtndirectly facilitate critical

thinking (Rourkeet al, 1999). However, interactioper sedoes not necessarily lead to
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meaningful learning (Garrison & Cleveland-InnesP20 Garrison (2007) reviewed
studies showing that in face-to-face Cols, indicataf emotional expression and open
communication decreased as cohesive indicatorseaned. Establishing social
relationships may be necessary but not sufficientcbgnitive presence to manifest;
Garrison (2007) stressed the need for evolutionsofial presence from open

communication to purposeful communication, if itafacilitate cognitive presence.

Teaching presence.

Teaching presence relates to the design of thea@idonal experience, and to the

facilitation of learning (Garrisoet al, 2000). The original Col Framework had three
catagories of teaching presence: instructional gemant, direct instruction and

building understanding (Table 3.4). The first ahuold of these have subsequently been
termed instructional design and organisation, aaudlifating discourse, respectively

(Anderson, Rourke, Garrison & Archer, 2001; Gamisd007). These categories were
validated in an empirical study by Arbaugh and Hgai2008), although Shea,

Frederickson, Pickett and Pelz (2003) found only tategories, possibly because the
undergraduates who completed their survey were :notsophisticated enough to

distinguish between facilitation and direct instroie’ (Garrison, 2007, p.68).

Faculty will generally be responsible for the dessggement, and in the PBL context this
would be reflected in the PBL process itself, tlensrios, and in the occasional
teaching aids that are introduced during the psac&kese are all examples of hard
scaffolding (see 3.3.8) and equate to the teachiegence category of instructional
design and organisation (Andersenh al, 2001). Soft scaffolding equates to direct
instruction or facilitating discourse, and is gedigrprovided by the facilitator, although

in the PBL context the chair shares this functemmg other students may contribute. In

any case, teaching presence is clearly relevahet®BL context.
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In recent years, a desire to produce generalisaigisgs has led Col researchers to use
guantitative methods to verify the framework engailly, and to develop quantitative
instruments to conduct large-scale studies (Arba@gB7; Arbaugh, Cleveland-Innes,
Diaz, Garrison, Ice, Richardson & Swan, 2008; Gamnj Cleveland-Innes & Fung,
2004; Shea, Li & Pickett, 2006). Methodological (iRae, Anderson, Garrison &
Archer, 2001) and conceptual (Rourke & Kanuka, 208%ues notwithstanding,
Garrison and colleagues anticipate a continued folethe Col Framework in
understanding CMC (Akyol, Arbaugh, Cleveland-Inn@syrrison, Ice, Richardson and
Swan, 2009; Garrisoet al, 2010). The Framework also offers a theoreticadppective
and research tool with which to investigate crititanking in face-to-face social
contexts, such as the PBL tutorial.

3.3.11. Conclusions from critique of definitions ad conceptualisations of critical
thinking.

To summarise section 3.3, various conceptualisat@icritical thinking have been
presented and their relevance to the practice aficime, to medical education and to
the PBL context has been discussed. Some concisptiais fail to take account of the
need for, and impact of social interaction on caitithinking, and are therefore less
helpful for the purposes of this study. Garriso(l991, 1992) conceptualisation of
critical thinkers oscillating between the extersladired and internal/private world brings
in the need for social interaction for critical rtking, whilst Brookfield’s (1987) and
Garrison’s ¢p.cit) writings are helpful in identifying the thinkinthat may occur in
these external and internal worlds: thus, the eateworld is where the thinker engages
in identifying assumptions/justification/discoursehilst in the internal world, the

thinker engages in imagining alternatives/credtnneking/reflection.
Lipman’s (1989, 1991, 1995) interpretation of Vygjotan socio-constructivist theory is

relevant to this study. More particularly, Lipmat(1991, 2003) socio-constructivist Col

is applicable to the PBL context. Although they evdeveloped primarily in the context
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of CMC, the Col Framework (Garrisa@t al, 2000) and the derivative Practical Inquiry
Model (Garrisonet al 2001) are anticipated to be useful in identifyioggnitive

presence, a proxy for critical thinking, in facefé@e contexts, including the PBL
tutorial. Because this study is concerned with &ralof and impediments to critical
thinking, the comprehensive Col Framework, withaitlglitional constructs of social and

teaching presence, is more relevant than the Pahttiquiry Model.

3.4. My conceptual framework.

This section spells out my conceptual frameworkcfitical thinking in a PBL context,
the influences on which this draws, and my adagatif Garrisoret al’s (2000) Col

Framework for the purposes of this study.

Students in a PBL group may be regarded as a Cipim@n, 1991, 2003) that
undertakes inquiry into biological or clinical caputs, through the vehicle of discourse.
Consistent with Lipman’s (1991, 2003) interpretatiof Vygotskyan (1978) socio-
constructivism, PBL group members may help one harotto reach improved
knowledge constructions, via scaffolding (Woetl al 1976) and second teaching
(Novemsky, 2003). The driver for inquiry is an iegdate understanding of a
biological/clinical concept, consistent with Gaomss (1991) definition of a problem
that may be addressed by critical thinking. Theran expectation that Cols will engage
in critical thinking (Lipman, 1991, 2003) as viewdtbm a socio-constructivist
perspective. Relevant conceptualisations of ctiticeking are those that require the
thinker to validate his thinking through discour&arrison, 1992) and those that
recognise the need for the critical thinker to mdaiween the external world of
discourse, and the internal world of the thinkenisid (Garrison, 1991). Further useful
conceptualisations distinguish the characterisifdhese two phases of critical thinking
(Brookfield, 1987; Garrison, 1991, 1992), illus&atn Table 3.5: successive encounters
with the external world are represented by the evhidws; the internal world is

represented by the turquoise row.

63



9

Table 3.5.: Alignment of various conceptualisationsf critical thinking.

Dewey's Brookfield | Garrison’s 5| Garrison’s Garrison’s | Garrison’s | Lipman’s | ‘Cognitive | ‘Cognitive

‘reflective | (1987) stages (1991) incorporation| cycle of | ‘internal ‘higher- Presence’ | presence’

thinking’ of creative| ‘reflection’ | and order’ component | component

(2933) thinking and external | thinking’ | of Garrison| of adapted

‘discourse’ | worlds’ et al's Col | Col

Framework | Framework
(2000) (see 3.4.1).

Problem Identifying | Problem Justification | Discourse External | Critical & | Trigger Trigger

assumptions identification (with caring

Intellectual- Description others) thinking Exploration | External

isation  of exploration

problem

Reviewing | Imagining | Exploration | Discovery/ Reflection | Internal Creative Internal

possible alternatives Creativity (one’s thinking exploration

solutions private

Mental Applicability thoughts) Integration | Integration

elaboration

Verification | Identifying | Integration Justification | Discourse Externa Cati & | Resolution | Resolution

(testing assumptions caring

favoured thinking

hypothesis)

Building on Table 3.3, this table illustrates how may align five-stage conceptualisations of réflec(Dewey, 1933) or critica
(Garrison 1991) thinking with biphasic conceptuatisns of critical thinking (Brookfield, 1987; Gason, 1991, 1992); and wit
the cognitive presence element of Garrison et @800, p.89) Col Framework, and my adaptation a$.tifhe white rows
represent cognitive activity in the social worltgetturquoise represents cognitive activity in thedwf the individual.
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3.4.1 My adaptation of the Col Framework

To further understand the nature of the thinkinghm two phases, we can align the five
stages of reflective (Dewey, 1933) or critical (Bomn, 1991) thinking (Table 3.5, first
and third columns). This is also useful in undeddiag how the Col Framework
(Garrisonet al, 2000) relates to previous ideas about criticalking. Garrisonet al
(2000) amalgamated Garrison’s (1991) problem deson and problem exploration
into a single stage, or category: namely explonatichey said this was exemplified by
information exchange, which implies that they saxpleration as a feature of the
external world. Yet exploration would surely algiply to the creative aspect of critical
thinking, where the thinker comes up with possibtdutions or hypotheses. In any
framework that builds on socio-constructivist theawhere one is especially interested
in the contribution of discourse, it seems impdrtam distinguish those aspects of
critical thinking occurring in the internal worldom those occurring in the external
world. Thus my conceptualisation of critical thingiin a PBL context (Tables 3.5, last
column; Table 3.6) requires adaptation of the Cantework, with the exploration
category of cognitive presence (Garriseinal, 2000) split into external and internal
exploration, respectively referring to problem exption in the external and internal

worlds.

Note that in the Col Framework, and my adaptatiotegration takes place in the
internal world and refers to the thinker effectivélying out possible solutions or ideas
to enhance his existing understanding of the prohate concept, to arrive at a favoured
solution; this is distinct from the integrationgtaof Garrison’s (1991) five-stage model,
which is akin to resolution in the Col Frameworkdas more about integrating the
favoured solution into the external world, by apation of the new understanding, or
reflection on its consequences. Resolution encafesilthe articulation and testing of
the new understanding, via discourse or - outwlid PBL context - via the written

word. The adapted Col Framework is anticipated limnaidentification of cognitive

presence, or critical thinking, in a PBL context.
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| am also interested in factors within the PBL tigbthat may impact on critical
thinking, such as social interactions amongst tinelents, input from the facilitator
(Katz, 1996; Wilkie, 2000, 2004), the PBL procemsd/or the specific clinical problem
presented to the students. These factors relatihnetosocial presence and teaching
presence elements of the Col Framework (Garretaal, 2000). The original categories
for social presence seemed relevant to the PBLegband were retained. However, the
categories for teaching presence were establish#étkicontext of research into online
learning environments, where the teacher may hawvera directive role than would be
expected of PBL facilitators. Moreover, the catégmomused by Garrisoat al (2000),
and by Andersoret al (2001) amalgamate the process and materials asméct
instruction design and organisation, whereas | gmcifically interested in the
respective contributions of the structure affordgdthe PBL process; and resources,

such as the PBL scenario.

Thus in my adaptation of the Col Framework, teaghmnesence is divided into six
categories (Table 3.6): four of these relate to scdffolding (Saye & Brush, 2002) and
include facilitation of the PBL process, facilitati of understanding, and facilitation of
development, as well as directive input; the other categories, resource and structure,
relate to hard scaffoldingbid.). Importantly, my conceptual framework allows toe
possibility that soft scaffolding teaching presenoeald be provided by students, as well
as the facilitator. Conversely, social presencédcba attributed to the facilitator as well
as the student members of the community, a poggibdicognised by Swan and Shih
(2005).

In summary, Table 3.6 presents an adapted Col Rvarke consistent with a socio-

constructivist perspective and tailored to investig critical thinking in the social

context of a PBL tutorial.
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Table 3.6.: An adapted Col Framework for the analys of PBL discourses, to

demonstrate critical thinking and the factors affeting this.

Cognitive presence

Trigger

Exploration - external

Exploration - internal

Integration — of possible solutions with problem

Resolution — incorporating and testing favouredisoh

Social presence

Emotional expression

Open communication (risk-free)

Group cohesion

Teaching presence

Facilitating process

Facilitating understanding

Facilitating development

Directive

Structure

Resource

The table illustrates how the original Col Framewarf Garrison et al (2000, p89) h:

been adapted to apply to the context of the PBbritltin the featured medica

curriculum. The main text (3.4.1) provides theoatle for the additional categories

the cognitive and teaching presence elements.

AS

ol
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Chapter 4. Evidencefor critical thinking in PBL -based/containing

medical curricula, and why thismatters.

This brief Chapter returns to the intended learrongcomes (ILOs) of problem-based
learning (PBL) and considers whether PBL meetdlteof promoting critical thinking
by medical students (Maudsley & Strivens, 20008080, and why this matters.

4.1. Critical thinking asan intended lear ning outcome of tertiary education.

The preceding chapter described various concepati@ins of critical thinking, across
and within disciplines. Whilst there is disparitywhat educators mean when they talk
about critical thinking, they do seem to agree tpaduates should be able to think
critically (Banning, 2005; Lampert, 2007). Traditadly, at least in western cultures
(Barnett, 1997), critical thinking has been mostbsociated with university education.
The Scottish Credit and Qualifications FrameworlC@#] (2012) specifies generic
ILOs expected at different levels of educationti€al thinking underpins many of the
cognitive abilities expected of Scottish studentsSE&QF levels 8 (Higher National
Diploma) to 12 (doctoral study).

4.2. Critical thinking as an explicit intended learning outcome of medical

education.

Medical curricula are expected to foster critichinking ability (Barrows, 1988;
Maudsley & Strivens, 2000a; 2000b). Subject-spetiénchmarks for medicine include
critical thinking, or related cognitive activitie€ritical thinking is a level 3 outcome in
The Scottish Doctor (The Scottish Deans’ Medicatriculum Group [SDMCG], 2011),
a general curriculum for Scottish medical schooelhich is closely aligned with
Tomorrow’s Doctors 3 (General Medical Council [GM@P09), a curriculum for all
UK medical schools. This latter does not make exptention of critical thinking, but

benchmarks include related cognitive abilities,hsas critical appraisal. In a report
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produced in response to the Quality Assurance AgenEnhancement Theme on
Research-Teaching-Linkages, Struthers, LaidlawpitHumphris and Guild (2008)
provided evidence from interviews and symposiuncusision groups that medical

educators and practitioners view critical appraésahn essential skill for their students.

Critical thinking is regarded as fundamental in maldeducation because it is held to
underpin key professional skills: clinical reasapirlinical judgement and decision-
making (SDMCG, 2011). Clinical reasoning has besgcu$sed earlier (see 3.3.1) and
will not be considered further. Judgement has lekdimed (see 3.3.1) as the deliberate
choosing of one favourably-evaluated option oventlaer; clinical judgement would be
exercised in relation to patient care. Clinical iden-making may be regarded as the
process of coming to a clinical judgment, of dewidbetween alternative courses of
action in relation to patient care. The traditiomaddel of clinical decision-making was
paternalistic (Frosch & Kaplan, 1999; Weston, 208id failed to take account of the
patient’s perspective. This is no longer viableegi new standards of informed consent
and an increasingly educated, sceptical public§¢h@& Kaplan, 1999). A newer model
is shared decision-making [SDM] (Chisholm, Cairssr& Askham, 2006), in which
the doctor helps the patient to see the extenthixhwdifferent health management
options and their consequences match with the rpgatipreferences and goals. This
requires the doctor to consider and present aligeaptions and to consider the
patient’'s perspective, consistent with Paul’'s ()98ong-sense critical thinking (see
3.3.3) and Lipman’s (1995) notion of caring thirkifsee 3.3.9).

Despite its importance in underpinning medical pcac critical thinking is seldom
defined by medical educators; nor are they expdibut how medical students develop
this ability. Educators may assume that criticahkimg is a by-product of a science-
based education, but even if that were so, todagdical students spend relatively less
time applying the scientific method and arguablyrentme absorbing information.
Maudsley and Strivens (2000b) said that ‘brainsbogm... encourages divergent
thinking ... [which is] ... best learned and applied groups’ (p.540). Drawing on
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Abercrombie and Brookfield, they argueibid.) the potential for group learning to
foster critical thinking. They noted that Barrowsdalamblyn (1980) based their model
of PBL on hypothetico-deductive reasoning whichdsgussed in 3.3.1, is a cognitive
activity associated with critical thinking. Thissagiation of PBL with clinical reasoning
likely perpetuated the belief that PBL promotesicl thinking.

4.3. Evidencefor critical thinking in PBL -based/containing medical curricula.

However, at the outset of this study, in 2006, éneas little empirical evidence that
PBL promoted critical thinking by medical studenfthe number of relevant articles has
increased, although relatively few relate to thedize education context. In May 2014,
a search of the Pubmed databasecfdrcal thinking plus problem-based plus medical

gave 96 hits. However, these included reviews (siama Tsai & Hemmati, 2008) and
studies in other health professions. In the intered space and applicability, this

critique focuses mainly on empirical studies in Psed/containing medical curricula.

4.3.1. Perception studies.

In surveys, Swedish medical undergraduates (Bimgeda Lindquist, 1998) and
graduates (Antepoldt al, 2003) believed that PBL encouraged and develapédal
thinking. Second year Chinese medical studentsorais®d to a hybrid-PBL course
reportedly found this had a positive effect on ttleettical thinking (Lian & He, 2013).
Shafi, Quadri, Ahmed, Mahmud and Igbal (2010) itigesed the perceptions of
students and staff regarding a second-year rendul®on a systems-based, integrated
Pakistani curriculum. Forty-four percent of studesspondents ‘believed that critical
analysis of the data wancouraged during ... small-group sessioisd(, p.17), whilst
65% of staff agreed that ‘small-group discussiamsrted more critical thinking by the
students’ ipid., p.18), but the module included PBL and smallgracase-based
discussion, and it is not clear whether only onghafse or both were perceived as

promoting critical thinking. Finally, first-yearwsents at Harvard Medical School in the
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U.S.A. were randomly assigned to tutorial groumsne of which used concept maps;
just under 60% of students in groups using conoggis agreed these helped them to
think critically about cases (Veronese, RichardstnBr, Sullivan & Schwartzstein,
2103). This was supported by open text responseshwndicated that concept maps
helped students integrate knowledge and developthgpes, consistent with earlier

conceptualisations of critical thinking (Chapter 3)

These studies each have their own strengths anghtiioms, but common to all is the
issue that they clearly mean different things bg term, PBL (Maudsley, 1999).
Moreover, we do not know what the respondents ith estudy defined as critical
thinking. Finally, as with all perception studiese do not know whether perception

corresponded with actual student performance.

4.3.2. Quantitative instrumentsto measure critical thinking disposition or ability.

Some researchers have measured students’ crhio#tirtg disposition or ability using,
respectively, the California Critical Thinking Disgtion Inventory (CCTDI; Facione,
Facione & Sanchez, 1994) or the 80-item Watson€sl&sitical Thinking Assessment
(WGCTA) test (Watson & Glaser, 1980). At the outskthe research described in this
thesis, two studies were identified in which theéhaus had used the WGCTA test to
investigate the critical thinking ability of studsnin an American medical school,
before and after the intervention of the traditiopee-clinical curriculum (Scott &
Markert, 1994; ScottMarkert & Dunn, 1998). A May 2014 search of the el
database focritical thinking plus medical plus WGCTA, revealed one additional study
with pre-clinical Iranian medical (and dental) stats (Mahmoodabad, Nadrian &
Nahangi , 2012), although in this case the autlmy assessed students’ critical
thinking ability at the beginning of their courssnd discussed the implications of the
low average scores. However, none of these studmsired PBL-based/containing
curricula, so they are of limited interest in tthigsis.
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4.3.3. Content analysisto assess critical thinkingin PBL discour ses.

Various groups have used content analysis to ilgastwhether critical thinking takes
place during the PBL tutorial. This is a quasi-dquative method, in which the

researcher codes text to specific categories olnmgathen calculates the frequency
with which each category is utilised. Content asmlyhas been used to look for
indicators of critical thinking in face-to-face PButorials (Kamin, O’Sullivan, Younger

& Deterding, 2001; Kamin, O’Sullivan, Deterding &oMnger, 2003; Basu Roy &

McMahon, 2012) and webinars (Takata, Stein, Endaj,Aohsaka, Kitano, Honda,

Kitazano, Tokunaga, Tokuda, Obika, Miyosho, Kata&KBerasawa, 2013).

Kamin et al (2001) refined a coding scheme developed by aaBeljroup (Newman,
Webb & Cochrane, 1995) studying computer-mediatedraunication. This coding
scheme was based on Garrison’s (1991) five stafgestical thinking, with indicators
corresponding to in-depth or surface learning,fttmer being associated with critical
thinking. The researchers calculated the ratioespdto-surface indicators (Newmein

al, 1995) to measure the degree of critical thinkivithin and across Garrison’s five
stages. Using this method, Kanghal (2001) examined the effect of text versus video
case modality on critical thinking by third-yeandénts in a North American PBL-based
medical curriculum. For the problem identificatiand problem description stages of
critical thinking (Garrisonop.cit), equivalent to the trigger and external explormati
categories in my adapted Col framework (see 3¥)group presented with a text case
had a higher critical thinking ratio (CTR) than teup presented with a video case;
but across the five stages, the group presentddtigt video case had a slightly higher
CTR. The authors acknowledged that the findingdcceflect differences in the critical
thinking ability of each group, rather than casedality. However, they offered logical
explanations as to why differences in the CTR muggnuinely reflect case modality:
for example, students presented with a video casett gather information about the
paediatric problem from the physical cues of thbyband the body language of the

mother, which could make it more difficult to idémtand describe the problem.
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Possibly, the more challenging nature of the vigessentation could have encouraged
the creative component of critical thinking (Newetlial, 1958), thereby contributing to
the higher CTR.

Kamin et al (2003) later compared the effect of text, vidaoyidual case modalities on
critical thinking. They conducted this study onaager scale, with four or five PBL
groups per case modality, which allowed them tdgper statistical analysis on the data.
However, they set the level of significance at R<@hich means they accepted a 1-in-
10 chance of wrongly concluding that a significdifference existed (Clegg, 1990),
which potentially exaggerated the significance ladit data. They claimed that video
presentation of cases enhanced critical thinkiogsistent with their earlier study; and
that students in a virtual PBL group (webinar) sadwmore critical thinking than
students in the face-to-face groups, which theyamxed on the basis that members of
virtual PBL groups might feel a greater sense obantability, might have more time to
reflect and formulate their postings; and/or virlBBL might allow the individual more

control over his learning, viewing or reviewing ttese as often as desired.

Using the same coding scheme in a cross-over stadign, Basu Roy and McMahon
(2012) investigated the impact of text versus vidase modality on critical thinking by
second-year students at Harvard Medical School.aRiégss of modality, problem
description accounted for 28% of utterances, witbbjfgm exploration accounting for
50% (bid.); these respectively equate to the external atedrial exploration stages of
my adapted Col Framework (see 3.4). However, stsderesented with cases in the
video format showed less critical thinking thangt@resented with text-based cases,
and this was especially notable during problem @gpion (Basu Roy and McMahon,
2012). This conflicted with Kamiet al (2001, 2003), but was explained on the basis
that the patients in Basu Roy and McMahon’s (204@¢0 cases had no physical signs,
making the problem especially challenging. One mighve expected this would
enhance the creative exploration stage (Newell,e1958), but possibly their lack of

clinical knowledge meant the challenge was tootgmrasecond-year medical students.
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Finally, Takataet al (2013) analysed discourses from four webinar sassiwhich they
described as ‘PBL structured tutoring sessiomisid( p.156). Perhaps significantly,
tutors were described as instructors; and studergstributions were described as
responses. Takat al (2013) claimed to use a modification of the Prattinquiry
Model (Garrisonet al, 2001; see 3.3.10); however, they modified it amout of
recognition. They generated seven ‘critical thigkresponse types’ (Takaghal, 2013,
p.157), three of which were subsequently conflatedsimple response typesbid.,
p158) which together accounted for 85% of studesponses. However, two of these
conflated response types were broadly equivaleekternal and internal exploration in
my Col framework (see 3.4), whilst the third rethte social commentary, which in fact
signified social presence. So the authors did moipgrly engage with the Col

Framework or appreciate the significance of itfedént elements.

4.3.4. Corpuslinguistic analysistoidentify critical thinking during PBL discour se.

Da Silva and Dennick (2010) utilised corpus lingjaisinalysis to identify and quantify
the use of technical terminology, semantic categofanatomy/physiology, disease, or
medicines/treatment; change/causality or probghilgubordinating conjunctions such
as because and although, and questioning wordsb{d., p.284) such awhat or why,
during a three-session cycle of a PBL case in ali€ngraduate-entry medical school.
In session 1 students brainstormed and set obgsctin session 2 they shared answers;
and in session 3 they integrated their new knowdextnstructions with further clinical
data. The relative frequency and type of technieaminology, semantic categories,
subordinating conjunctions and questioning wordsedughn any one session were
consistent with the purpose of that session. Atéitian of the study was that the
facilitator’s contributions were not distinguishi#dm students’, although it was argued
they were likely to constitute just a small propartof the total. Assuming this to be the
case, the findings were consistent with studentsodstrating actual critical thinking

during PBL discourse.
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4.4. Rationalefor the study; aimsand research questions.

From section 4.3, there is limited evidence to swppghe contention that PBL-
based/containing curricula promote critical thirkirability in medical students.
Perception studies do not tell us whether critibadking actually takes place; tools such
as the WGCTA test do not inform us about which espé the curriculum fosters
critical thinking; so the evidence is limited teetfour content analysis studies and the
single corpus linguistics study critiqued abovehétthan Basu Roy and McMahon
(2012), who utilised cognitive load theory, thee@shers were not explicit about their
theoretical framework; and none of the studiesifipalty addressed the contribution of
social interactions by PBL group members, or oirtfailitator.

So it seemed there was scope for taking a socistaantivist perspective; applying
Lipman’s Community of Inquiry [Col] construct (Lipen, 1988, 2003) in the social
context of a PBL tutorial; and using an adaptat@nGarrison’s Col Framework
(Garrisonet al 2000), to address whether critical thinking iseiwidence during PBL
tutorials in the early years of a Scottish medmalriculum, and to draw conclusions
about the extent to which specific aspects of tB& ol might enable or impede

critical thinking.

441 Aims.

My aims in carrying out this study were three-fold:

1. To develop a relevant conceptual framework foriaaitthinking in the context
of a PBL tutorial,

2. By applying this framework, to seek evidence fatiaal thinking during PBL
discourses in the early years of a Scottish medisalculum; and

3. By applying this framework, to identify factors thenabled or impeded critical

thinking in this context.
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The development of my conceptual framework wasrds=st in Chapter 3, with specific
details of the adapted Community of Inquiry Framekyaresented in section 3.4.1 and
in Table 3.6. In relation to my second and thinthsgi| conducted an empirical study to

address the research questions outlined below.

4.4.2. Research Questions.

The specific research questions were:

1. To what extent is cognitive presence (a proxy fdarcal thinking) demonstrated
by students participating in PBL tutorials in treelg years of a Scottish medical
curriculum?

2. To what extent are social presence and teachingepce in evidence during
PBL tutorials, in this context?

3. What interactions exist between the different el@siedentified using an
adapted Community of Inquiry Framework, and whaésdthis tell us about

enablers of, and impediments to critical thinking?

The following chapters describe the design of timpiacal study, my findings and my

conclusions.
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Chapter 5. Methodological approach and study design.

5.1. Introduction to Chapter.

This Chapter will describe the methodological appltoadopted; briefly critique the
appropriateness of various research methods toessldihe research questions
specified in 4.4.2; and conclude with a descrippbthe study design employed.

The methodological approach reflects the researschepistemological and

ontological perspectives; respectively, these ai® \news on the nature of

knowledge (see 2.2.1) and social reality. A magsearch paradigm is positivism,
whose protagonists believe in one reality, whicly tma verified only by observation

and experiment. Positivism is associated with #ienal sciences; closely aligned to
the scientific method; and associated with quantgamethodologies and methods,
which involve ‘the collection of data in numeridarm’ (Garwood, 2006, p.250).

My early leanings towards positivism were a consege of an early career in
biomedical science, which entailed training in, aplication of, the scientific

method. This was tempered by a growing appreciatfdhe possibilities offered by

other paradigms to answer social science reseastigns.

One such research paradigm is interpretivism (Cokkamion and Morrison, 2011),
whose proponents believe that social reality isstroicted by individuals. The
interpretivist researcher is also a participant wiedps to construct reality in the
context of the specific piece of research, and sdeks explanations for that reality.
Interpretivism is generally associated with quéira methodologies and methods,
which investigate ‘the meanings and interpretabbrsocial phenomena and social
processes in the particular contexts in which tegur’ (Sumner, 2006, pp.248-9).

An interpretivist approach was appropriate for gtisdy, which aimed to investigate
the social phenomenon of the PBL Col and the immdcsocial processes, or

discourse, on critical thinking.
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Interpretivists focus on specific individuals, cas# instances, leading to the charge
that their research is not generalisable. Howeanégrpretivists may make qualified
generalisations, or fuzzy generalisations (Bas$899, 2001), which Bassey (2001)
defined as statements ‘that may be true’ (p.10)chSwualified or fuzzy
generalisations could suggest how practitionershinigconsider their practice, to
bring about change in their own context (Pratt,30hterpretivists tend to refer to
the transferability of their research, which isaggplicability to other contexts. This

is similar to Pratt’s interpretation of fuzzy gealeation.

5.2. Appropriate methodsto address the specific resear ch questions.

Although the interpretivist approach is generalgsaciated with the qualitative
paradigm, the researcher should choose methodslogéhods best-suited to
answering his specific research questions. Notentliethodology reflects the general
approach, whereas methods are specific techniquassistent with that

methodology. In designing research, it is necessappnsider appropriate methods

for collecting data, but also for its analysis.

5.2.1. Data collection.

To address the first research question requiredn@hod(s) that could evidence
critical thinking that was actually taking placerithg PBL tutorials in the featured
curriculum. Questionnaires to measure perceptidneribcal thinking (see 4.3.1)
were not relevant, since they say nothing aboutiaghcperformance; nor were
aptitude tests such as the WGCTA test of critibalking ability (see 4.3.2), since
they are used for pre/post-testing and would sdlyimg about what was happening
during the PBL discourse. We may infer what a pgudint is thinking, or has just
been thinking, by what he says, and possibly bynbis-verbal reactions (Cartet
al, 2006). To address the first research question pmssibility was therefore to
capture the PBL discourse, by audio-recording aadstribing it, for analysis.
Another option was to observe the tutorial, to gs@lnon-verbal communication.

Direct observation, an ethnographical method, vadsvarranted for this study since
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my presence might have perturbed the PBL Col, éslhegiven my insider status
(Bennett, Foreman-Peck & Higgins, 1996; see 5.4ntlrect observation of video-
recordings, or for that matter listening to auddcardings, still carried the risk of a
Hawthorne effect, which is where participants’ bebar is impacted by their
awareness of being investigated. Since social aadhting presence would be
indicated by certain forms of communication (Gamigt al 2000) during the PBL
tutorial, capturing the discourse would allow trecand research question to be
addressed. To answer the third question requiremtpiretation of discourses. The
most appropriate method for collecting data to amsall three research questions
was therefore audio-recording and transcriptiothefdiscourses. Ultimately, video-
recordings were also made, to allow identificatadnspeakers and thereby ensure

that contributions could be attributed correctly.

5.2.2. Dataanalysis.

Content analysis.

One possibility for analysing transcribed PBL disses was content analysis. This
method was originally used to analyse the contémesspapers and it became
especially well developed in the 1940s (Scott, 20G6aims to allocate, or code,
data to distinct, non-overlapping categories of m&a The researcher traditionally
calculates the frequency with which he codes tdiqudar categories, so content
analysis has been described as quasi-quantitdtliak,(2006). Content analysis of
PBL discourses has previously been used to denabastritical thinking during
PBL (Basu & Roy, 2012; Kamiet al, 2001, 2003; Takatat al, 2013; see 4.4.3).
However, as practised by these authors, it woutdalh@wv questions to be addressed
regarding enablers of, or impediments to criticainking. Moreover, as my
conceptual framework developed, it became appahnabit would not be possible to
develop non-overlapping categories of meaning,esindividual utterances could
reasonably be said to demonstrate different elesnaiiny adapted Col Framework
(see 5.4.6).

79



Discourse analysis.

Discourse analysis is a generic term for severptagehes that involve ‘studying
and analysing the use of language’ (Hodges, KupeRe&eves, 2008, p.570).
Whereas content analysis focuses on quantificabospecific words, discourse
analysis looks at underlying meanings and/or thetiomships between participants.
Categories of discourse analysis include: formajdistic discourse analysis, which
focuses on semantics and structure; empirical drseoanalysis, which includes
conversation analysis and genre analysis, and whichncerned with ‘sociological
uses of language’idid., p.570); and critical discourse analysis (CDA)ish is
concerned ‘not only [with] the examination of teattd the social uses of language
but ... the ways in which the very existence of dpeanstitutions and of roles for

individuals to play are made possible by ways ofkimg and speaking’ilfid.).

The corpus linguistics study by Da Silva and Dekr{2010), described in 4.3.4.,
exemplified the formal linguistic approach to discze analysis. However, the
quantification of technical terms, semantic indicaf subordinating conjunctions or
guestioning words, without any contextual inforraafi was an acknowledged
weakness of their approaclbifl.). Moreover, by analysing the PBL discourse as
‘one global conversationilfid., p. 285), it was not possible to attribute words
particular speaker; without this, one cannot malerences about the impact of one
contribution on another, so this approach would b@tuseful in addressing my

research questions.

In contrast, conversation analysis, one form of ieog) discourse analysis, is
concerned with the sequential organisation of taikh how one utterance is shaped
by the preceding one and in turn helps to shapéotlmeving utterance, which would
make it a suitable method for our purposes. Howeasrwell as coding of text,
conversation analysis requires due attention tosgmutones and non-verbal
communications. In this study, pauses and tone® wagntifiable using audio-
recordings. Although video-recordings were alsoilakibe, the practical set-up was
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not helpful for identifying non-verbal communicaisy with only one camera trained

on a group of eight students plus their facilitator

Barrett (2010) used CDA to investigate postgradua#ucation students’
understanding of the PBL process, but the methces dwt seem to have been
applied to look for critical thinking during PBL tarials. It could be useful in
investigating issues such as power during the PiBtodrse, but was not deemed

especially relevant to address my research quastion

In the event, the method used for data analysimsemonsistent with empirical
discourse analysis, but it evolved from initialeatpts to use content analysis. The
method was termed interpretivist contextual analysihich captures what was

involved.

5.3. Evolution of the study design.

At the outset of this study, content analysis usingre-existing, published coding
scheme appealed, since this would potentially netide research findings more
acceptable in my professional context. Biomedicardists and most clinicians are
trained within, and subscribe to, the positivistrgoligm, so my professional
colleagues would likely regard the use of a presteng, published coding scheme,
and the consequent findings, as more valid: thahtze likely to be measuring the

phenomenon under investigation.

Thus the coding scheme used by Kamiral (2001) was piloted with a transcript
from an old staff training video. The transcriptsnenported into NVIVO (8.0) and
coded to Kamin’s indicators of critical thinkingjttv some utterances coded to free
nodes, representing new categories that emergedodsg proceeded. For a
transcript representing thirty-five minutes of a LPBiutorial edited for training
purposes, 544 utterances were mapped to 52 noahsling Kamin’s 35 indicators
(ibid.). The number of additional nodes reflected tHécdity in allocating text to

codes within Kamin’s scheme. Moreover, as my cotuagramework developed, it
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became apparent that Kamin’s scheme was not apgi®pior answering my
research questions about the existence of socilteaching presence in PBL
discourses; or about enablers of and impedimentsitical thinking. Ultimately,
data were analysed with a coding scheme based oradaptation of the Col
Framework (see 3.4 and 5.4.5).

It also became apparent that content anapeisewas not appropriate. My concern
in this study was to interpret any instances difiaai thinking in context, to make
inferences about factors that enabled or impairgccal thinking. Ultimately the

method employed was termed interpretivist contdxnalysis (see 5.2.2 and 5.4.6.).

54. Thestudy design.

The remainder of this chapter describes the stuebygd employed to answer the

research questions in 4.4.2.

5.4.1. Access, ethical considerationsand ethical approval.

At the outset, the proposed research was discuwasiedhe then Head and Deputy of
the featured medical school. There was broad agrmegrsubject to ethical approval.
All research must be carried out in an ethical neanrGuidelines have been
published by the British Educational Research Assionn (BERA, 2011) and the
Scottish Education Research Association (SERA, R0DBe SERA guidelines are
especially pertinent, since the research was cdedua Scotland. According to
SERA (2005), researchers have an ethical resptitsito their participants; their
sponsors and other stakeholders; to the field afc&ibn research; and to the
community of education researchers. Ethical comatos are relevant at all stages

of the research process, from study design to whiseeion of the findings.
Since this study was conducted in my own place mpleyment, it constituted

insider research (Bennett al 1996), in which the objectivity of the researcher

cannot be taken for granted; although this condéeparguably less relevant in
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interpretivist research. However, in my variousfessional roles (see 1.6) | had, and
have, considerable contact with students in Yeansdl2 of the featured curriculum;
those very students from whom participants wereursdl. As a PBL facilitator and
a trainer of new PBL facilitators, | could also $#d to have a vested interest in an
outcome that was favourable for PBL. It was imputrtédo be aware of and
acknowledge these potential biases and to evidetiteal conduct of the research

by careful documentation of the research process reflexive manner.

An application was submitted for ethical approwatite Research Ethics Committee
(REC) at the University of Strathclyde; approvalsvgmanted on 3February 2007
(Appendix A). My own institution, where the resdakgas to be conducted, required
only that a copy of Strathclyde’s letter of approba lodged with the host REC
(Appendix B) and that they receive a report ondhteomes in due course. Note that
the ethics application included aspects that weteuarsued, due to difficulties with
recruitment and in light of my developing concepftamework.

Written informed consent was obtained from partos (Appendix C).
Anonymity/confidentiality was ensured by using cede identify PBL groups and
individual participants in the transcripts of PBisaburses and in the subsequent
reporting of the findings (including this thesi§)ata protection was achieved by
storing video-recordings and DVD copies of thesa incked filing cabinet and by

storing audio-recordings and transcripts on passwwootected PCs.

The data collection method, recording of PBL digses, was minimally intrusive:

students were filmed/recorded whilst taking partoime of their scheduled PBL
tutorials, so they were not required to give adddil time, other than an extra fifteen
minutes for briefing prior to the tutorial.

SERA (2005) discourage the use of incentives antke neere offered prior to the
commencement of data collection. However, as aktlyan to participants, | gave
each student/facilitator a small bar of chocoldttha break between the two halves

of the PBL tutorial. These thank you gestures weoé regarded as unethical,
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because participation was sought, consent givet, pamticipation was underway

before the gestures were made.

Obligations to the sponsors of this study (thevah School of Medicine and its
undergraduate medical school), to the medical psid@ and to the education
research community were met by conducting the reBea an ethical manner.
Obligations to the education research communityeva#so met by carrying out the
research in an intellectually robust manner; figdinhave been presented at
(inter)national conferences on general, professiand medical education, putting
into practice the principle of validating one’srtking in the external world (Chapter
3). On completion of the study, remaining obligatiovith regard to dissemination
will be met with reports to relevant committeesd doy submission of the work for

publication.

5.4.2. Participants.

Participants included four Year 1 PBL groups at thatured medical school in
academic session 2007-8; and two Year 2 groupsitiaddlly, there were six

facilitators, comprising two faculty scientists,eofaculty clinician and three hourly-
paid staff who were all retired scientists. Thraeilitators were male, three female;

they had varying degrees of experience in fadititat

5.4.3. Recruitment.

| had expected that it might be difficult to red¢rparticipants. Even if students were
willing, it could not be assumed their PBL facildawould be amenable to the idea,
since some colleagues are anxious about anythaigtimstitutes peer observation: a
specific difficulty for insider research. PBL fataltors were therefore recruited by
purposive sampling of staff known to be comfortabi¢h peer observation, and

fully conversant with the PBL process: these staffl previously allowed trainee

facilitators to observe their facilitation of a PBjtoup. The study was explained to

these facilitators, to obtain their provisionalrbhead consent. Each facilitator was
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asked to explain the study to his/her PBL grougistribute to each student a letter
of invitation (Appendix D), an information sheetg@endix E) and a consent form
(Appendix C); and to ask them to give their respsnat the next PBL session by
placing their consent form, signed or blank, in agé envelope. Equivalent
documentation was given to the facilitators to ctatgp If written consent was

obtained from all students in a group and theiilifator, a video-recording was

made of one of their subsequent PBL sessions.dtngaessary to gain the informed
consent of all eight students in each PBL groupy, @me student had the right of
veto. However, this situation did not arise and %00f those approached were

recruited.

It could be argued that recruitment of studentsthigr facilitator constituted soft
coercion, but since students placed their consanid in an envelope, and had the
option to leave the forms blank, only | would hawe®wn which if any had vetoed
the research. Moreover, the original intention te@n to recruit just four PBL
groups, two each from Years 1 and 2, but once ithenfy had begun, students’
interest was aroused and other groups expressécteanst in participating. This
presented an opportunity to collect additional d&favertheless, the described
procedure was followed, resulting in recruitmentvad more Year 1 PBL groups.

5.4.4. Data collection.

Audio-recording and video-recording equipment was i in a PBL room with
assistance of support staff from the institutidréarning and Teaching Centre. | met
with each participating PBL group and their faatidr fifteen minutes prior to a
standard, timetabled PBL tutorial. |1 explained thila¢ PBL session should be
conducted as usual and that both halves of the teRirial would be recorded, to
facilitate the search for evidence of critical thimg during all stages of the PBL
process. | was not present during the filming, toimise any inhibition on the part
of the participants, but an audiovisual technicieas contactable by phone, in the
event of problems arising during the recording: enaid. | showed the facilitators
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how to operate the tape recorder and arranged twhswideo-recordings at a

specific time between the two halves of the tutoria

Data collection took place in April/May 2008. Redioig of PBL discourses was not
piloted because of the anticipated difficultiegecruiting PBL groups. However, an
existing video used for staff training was usegtactise transcribing (see 5.3) and
data analysis. Video-recordings of PBL tutorialgeveansferred to DVD by IT staff
for ease of use, and the recordings and DVDs weredssecurely (see 5.4.1). Audio
(WMA) files were stored on password-protected P&l on a USB stick as back-
up. Funding became available for transcriptionalsaudio-recordings, or the video-
recording for one half of a tutorial where the tapeorder was not switched on, were
sent for transcription to*1Secretarial Services in Midlothian, Scotland. 8isome
of the terminology was unfamiliar to their stafsént a list of specialist terminology
likely to come up in each discourse, based on tibenotes given to PBL facilitators.
All transcripts were reviewed to correct for obwgotypos, such asterlocking
instead ofinterleukin Transcripts were also reviewed in conjunctiorhviiite videos,
to identify individual speakers where possible haligh in some instances
participants spoke so quickly, or talked over onetler to such an extent, that
individuals could not be identified.

5.4.5. Coding scheme: An adapted Community of Inquiry (Col) Framework.

As described in Chapter 3, a socio-constructivesspective on critical thinking was
especially relevant in the context of this researspecifically the socio-
constructivist concept of a community of inquiryof Garrisonet als (2000) Col
Framework (see 3.3.10) was adapted to generatelingcecheme (3.4; Table 3.6)
with three elements - cognitive, social and teaglpresence - which respectively
had five, three and six categories. The codingreehevolved in an iterative process
as data analysis progressed, with new indicatorsybedded to each category (see
Chapters 6 and 7). The final coding scheme is ptedein Appendix F, including
descriptors for indicators.
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Cognitive presence/critical thinking.

As described in section 3.4, my adaptation of tled Eramework included five
categories of cognitive presence, a proxy for altithinking (Table 3.6): trigger,
external exploration, internal exploration, integrma and resolution. A large number
of indicators were generated to distinguish betwsametimes subtle variations in
utterances. For example, within the critical thntki category of integration,

indicators included:

e Linking ideas

* Relating to previous PBL scenario or part of therse
* Relating to question raised by peer

* Relating to previous comment by peer

» Linking to previous experience outwith the course

* Relating to empirical evidence

In each case, the utterances indicated that thieipant was recalling previous input
from another individual or from an earlier expegerand was integrating this with
his thinking on the matter at hand. It was not tiiduo be problematic to have so
many indicators. Indeed, Garrisehal (2000) likely used more indicators than they
reported, since they stated that the indicatotheir published coding scheme were
examples. In this study, the use of multiple inthcet made it easier to have
confidence in coding utterances to a specific aate@f cognitive presence, but it
was anticipated that for the purposes of reportiregfindings, the emphasis would
be on categories, since this would allow a suffitie detailed analysis and

comparison with previous work in which the Col Feamork was applied.

Social presence.

The three categories of social presence in Garrgaals (2000) Col Framework
were useful in the present study. These were emadtiexpression, open

communication and group cohesion. The original qattirs were retained, but

additional ones created. For example, in codingthte category of emotional
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expression, new indicators includadmour to code jokestaughter, andpersonal
perspective to code utterances in which the participant @llebdout liking or
disliking something.

Teaching presence.

Teaching presence was the element where most chagymade to the original Col
Framework. This reflected the different style andpose of the learning opportunity
that was being investigated as the forum for @ittbinking to take place. Here, the
focus was on the PBL tutorial, whereas Garrisbral (2000) developed their Col
Framework in the context of asynchronous onlinertals. Although those authors
applied the original framework in face-to-face isgs (Vaughan, 2010; Vaughan &
Garrison, 2005) these were tutor-led small growgchiang sessions, which would
likely be less learner-centred and more structtinad PBL. Garrisort als (2000)

categories of instructional management, buildingdemstanding and direct

instruction were replaced with the following categs:

» Directive (similar to direct instruction)

» Facilitating process

* Facilitating understanding

» Facilitating development (of students)

e Structure (references to PBL process)

* Resource (within PBL - for example the scenario;oatwith PBL - for

example, supporting lectures)

Utterances by student participants as well as thysthe facilitator could be coded
to teaching presence, since potentially the chaiotber group members could
facilitate the PBL process or facilitate their gearmnderstanding. Indeed, taking a
socio-constructivist perspective, we should exmtatlent participants to facilitate

one another’s understanding.
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Negative aspects of social or teaching presence.

One further adaptation of Garriseth afs (2000) Col Framework was to recognise
that indicators of social presence or teaching gmes would not necessarily
correlate positively with critical thinking by stedts in a PBL tutorial. It was
conceivable that some social interactions couldaroé the social environment
without necessarily facilitating critical thinkinigy students (Swan & Shih, 2005),
and some social interactions could potentially bitheritical thinking. Similarly, it
was possible that teaching presence could intenggfatively with cognitive
presence. This study was conducted towards a giofed doctorate and therefore
should inform professional practice on how besfatilitate critical thinking by
students in PBL tutorials. It was therefore impottaot only to identify facilitative
interventions that could be emulated by others,tbutentify missed opportunities

to facilitate critical thinking or, worse, utterascthat might inhibit critical thinking.

5.4.6. Coding Strategy.

Unit of coding.

Coding was done on the basis of utterances (=Uichwivere defined as individual

contributions to the discourse, generally delingdty a change of topic, a new
speaker, or a natural pause. Individual contrimsticanged from short phrases to
substantial chunks of text. Analysing data at #aeel of utterances was consistent
with a socio-constructivist perspective: if intdrans between group members
facilitate critical thinking, it makes sense to koat what one participant says in
response to, or following on from, the previous ai@e. Although consecutive

utterances were usually made by different partrdgaon occasion one participant
paused then went on to elaborate or to add a nespgsive. Since this could

potentially offer evidence of the individual movirtgrough phases of cognitive

presence, it was thought useful to consider comsecwtterances by a single

participant as separate contributions.
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Contextual coding.

Again consistent with a socio-constructivist pecspe, utterances were coded in
context. They were considered in relation to preggedomments, which could allow
identification of, for example, integration by riétey an utterance to an earlier
comment by a peer; and utterances were considareelation to comments that
followed, since their impact could allow one toeinf though never be certain of -
the intention behind the utterance. In particultagilitators’ utterances were
interpreted according to their impact on the disseuFor example, in a scenario

about care of the elderly, the Facilitator addedm@ecdote:

| was in what was a mining community and becauséhef shift

working of the miners everybody had their main naadbout 4.30,

4.45 because they came off, had their baths, wamehgot changed
and that was when their wives would have it readlytHem and they
find it really difficult when their meals on wheelan appears at
12.00 with their main meal because they’re not useeating at that
time of day ...

Fac, Y1C3T1, Ul13.

Note that Y1C3T1 is Year 1 Group C3, Transcripit vas difficult to know how to
code Ul3. Was it an example of the Facilitator mhong directive information,
albeit in anecdotal form? Or if one consideredRheilitator also to be a community
member, then it could be an example of integratimce it related to a previous
comment from student F1 in group Y1C3. However,Rheilitator is likely to have
some degree of expertise on the topic and cannatohsidered equivalent to a
regular Col member. An alternative approach wasottsider the impact of U13 on
what followed. In fact, the Chair may have intetpceU13 as a signal that the line
of discussion should be brought to a close, fotrieel to move the group on to the

next objective, but the Facilitator seemingly taaktrol again by saying:
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Can | ask a question?
Fac, Y1C3T1, U15.

This was coded as facilitating process, since #dudittor was effectively pulling
the students back to the previous discussion tdptbe Chair inappropriately saw
U13 as a signal to close an unfinished line ofuBs®n, this might mean U13 was a
negative indicator for teaching presence. Ultimatgdough, it was decided to code
utterance 13 to a new indicator, facilitating depehent by giving support, since the

Facilitator’s story supported an earlier idea puivard by F1.

A further example of contextual coding was whers ame Facilitator went on to

facilitate understanding, by asking a probing goest

Why do the government get it all so wrong ..., bezausyou said ...
[care in the community] ... cost more than it shcuédde done.
Fac, Y1C3T1, U16.

This was followed by a lengthy discourse amongstdtudents, with examples of
internal exploration and the integration categdrgrdical thinking, which together

constitute the creative component of critical gk

In some instances where a participant gave avelgtiengthy, articulate account of
a topic, without hesitating and creating a natpealse, this was recorded as a single
utterance. Where a qualitative difference was peedein different parts of an
utterance, these parts were coded separately. ¥aonpde, in defining community

care in the context of the scenario about caraegtderly, one participant said:

... community care means providing the right levehtgrvention and
support to enable people to achieve maximum indkpwe and

control over their own lives. So it's like formare which is by paid

professionals and informal which is by relativesidathe main

principle behind community care is allowing ... disgbpeople to
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remain within the community as long as possiblee K&y principles

are enabling people to live in as normal [an] emviment as possible,

and there is support given for carers and promotjnglity assurance

in shifting balance from a hospital setting to amsounity base.

M1, Y1C3T1, U6.

Most of this utterance seemed to be straightforwasdthange of recalled
information, placing it in the external explorati@mategory of critical thinking.
However, the solid underlined sentence was quiaktgt different. It seemed as if
M1 was expressing his own understanding, his owmstcoction of knowledge,
rather than re-iterating some author’s constructiborwas more creative than the
preceding information and could have been takeneadence of M1 having
integrated knowledge into a new personal constyactbne possibility was therefore
to generate a relevant code and place this utteranthe integration category of
critical thinking. However, the intention in thisudy was to code critical thinking
that took place during the PBL tutorial, not to reakferences about critical thinking
that may have taken place outwith the tutorialerpteting the underlined statement
in the context of the tutorial itself, it was catesied exemplification of the definition
of community care. In addition, the phrases withshdal underlining were
respectively considered exemplification of a nornealvironment, and of how
community care might ‘provide [people] with the lgpito lead their own lives’
(M1, Y1C3T1, U6). Exemplification seems to fit besith the critical thinking
category of internal exploration, which incorposatarious indicators that illustrate
creative thinking on the part of the participantridg the tutorial: hypothesis
formation, providing explanations, offering suggass$/alternatives, and - here -

offering examples.
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Sometimes it was appropriate to code a whole uiterdo more than one category.
For example, in the same tutorial, a student ppdit¢ was describing the

management of dementia:

| got that the treatment can be divided into nomaspmacological and
pharmacological and in terms of the non-pharmacmalgthere’s ...

conflicting management, there’s things like realitly in patient

therapy and it's continually reminding someone wehdrey are; ...
every time you have direct contact tell them, ¢ent to know the
dates and where they are and ... the surroundingre@mvient. But
there’s also something called validation therapyickhis more to do
with focusing on the patient’'s self esteem and supm their

feelings in whatever time and place is real to tlexn if it's not real
to you.

F1, Y1C3T1, U84.

This utterance could potentially be coded in foays:

* Relaying information about forms of management;

» Relating to a previous comment by peer - namelynagament is really just
being supportive because there isn’t really muely ttan do’ (U83);

« Connectingdeas - two different perspectives on non-pharroagical
therapy for dementia - namely, reality or validattberapy; and

» Facilitating understanding by identifying confliog information - in this

case, conflicting ideas about the best way to maxagentia .

Note that the identification of conflicting informan was interpreted to be teaching
presence via facilitating understanding of the mgenzent of dementia, since it
showed this to be a complex area, with competiegribs.

Garrisonet al (2000, 2001) interpreted the different categoofsritical thinking in

a hierarchical fashion, with trigger being the Istyehrough to resolution being the
highest. They coded each utterance to the higlegginrhate category. They would
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therefore have coded U84 as an example of integratiowever, these authors used
the Col Framework for content analysis and theyewsancerned with quantifying
instances of the different categories of crititahking, which did not apply in this
study. Moreover, the abowxample illustrates that single utterances coujdianly

be coded to different elements within the Col Fraon; in this case, to cognitive
presence/critical thinking and also to teachingenee. From a Col perspective, one
cannot say that either construct takes precedeveetioe other. Thus in the context
of this study, it seemed necessary to allow foividdal utterances to be coded to
multiple categories. Conversely, it was not deemecdessary to ensure that every
piece of text was coded. There was no intentiomridertake thematic analysis,
therefore no need for saturation of the data tatifleall possible themes.

5.4.7. Practicalities.

Coding was initially performed using NVIVO (8.0)fseare. However, this offered

little advantage over manually entering codes itdbulations of utterances.
Indicators of cognitive, social and teaching presewere highlighted on printed
tabulations; the use of colour helped identify graits where one element of the Col
Framework predominated, or where different elemamie interspersed, suggestive
of an interaction and worthy of close attentiont tfwee transcripts, a duplicate table
(Appendix G) of coded utterances was prepared, avieach utterance was itself
replaced with the justification for the coding dgen. Comparison of duplicates
allowed for review and amendment of coding decwsics necessary, and
justification of these to supervisors. Having eksaled confidence in the utility of

the adapted Col Framework and the integrity andsistency with which it was

being employed, subsequent transcripts were cod@dwt recourse to a duplicate.
55.  Trustworthiness.
By the time the conceptual framework had been fdiyeloped, and the coding

scheme had been developed via an iterative pracgssallel with data analysis, the

student participants had moved into senior yeadsvegre not readily available to
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undertake member-checking, that is, to review aothment on the findings.

However, from an interpretivist perspective it isguable whether it is truly

necessary or appropriate to ask participants tdyvire researcher’s interpretation
(Sandelowski, 1993, 2002). Trustworthiness has kesablished by other means
(Carlson, 2010), including reflexivity, and thickidarich description of the data
collection, analysis, interpretation and conclusiofihe trustworthiness of the data
collection and analysis has been addressed by dteladl account of the study
design, above. The trustworthiness of the integpiet and conclusions in the

following chapters was ensured by:

» discussing various iterations of the coding scheiitie my supervisors;

« tabulating the justifications for each coding dewisfor three transcripts
(Appendix G);

» discussing these justifications with my supervisors

» acknowledging alternative interpretations and fustg why they were less

preferred, as appropriate.

Chapters 6 and 7 detail the analysis and interjipataf the data from individual

discourses.
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Chapter 6. Analysis and interpretation of PBL discourses featuring
Group Y1C3.

The data analysis and interpretation is preseméthapters 6 and 7. Chapter 6 focuses
on two discourses featuring Year 1 PBL Group C3C31Appendix H), analysed using
my adaptation of Garrisoat afs (2000) Col Framework (see 3.4). The findings and
preliminary discussion of these are interwovenryiical discussion of themes arising
across multiple scenarios will form Chapter 8. Mwerpretation of the discourses
featuring Y1C3 is supported by detailed reportirfgtlte elements, categories and
indicators identified; by evidence in the form gdesific utterances (=U); and by
explanations for coding decisions. In Chapter T thscourses featuring the five
remaining PBL groups will be discussed in termghef extent to which they compare
with the Y1C3 discourses: whether they show sinoladifferent aspects of the adapted
Col Framework; and similar or different interacBorbetween elements of the

Framework.

To aid the reader, for Chapters 6 and 7, categanesyiven in bold, whilst indicators
are in italics. Appendix F gives the final iteratiof the coding scheme, including
descriptors.Participants’ quotes are italicised to distingutelem from quotes taken
from the literature. Sometimes punctuation or taxparenthesis is added to quotes, to
make them easier to read. To allow the narrativdlde, specific utterances are
sometimes discussed in terms of one particulargoayeor indicator; however, the

utterance, or parts of it, may well have been cddeather categories or indicators
6.1. Overview.

The data analysis and interpretation begins with tiscourses featuring PBL Group

Y1C3, for the following reasons:

» these discourses were the first to be recordeditaseemed natural to analyse

them first;
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» the scenarios (Appendix H) featured topics thaewmtentially more familiar to
non-specialists, which facilitated discussion abtigt use of the adapted Col
Framework with my supervisors and other educatistsalwho may not have
had medical knowledge;

* likewise, it was anticipated that it would be easteexplain the findings and the
utility of the adapted Col Framework in the contekthe discourses with Group
Y1C3.

The Y1C3 discourses took place during a two-hour RBorial. Recall that the steps in
the PBL process (1.3) are, in abbreviated form: défine terminology, (2) identify

issues, (3) brainstorm, (4) formulate questions @yddentify resources; then following
independent research, (6) share answers and (&rtreSince each two-hour tutorial
begins with students completing steps 6 and 7 f@r scenario before moving on to
steps 1 to 5 of the next, the data has been awblged presented in this same
chronological order.

6.2. Group Y1C3, Steps6 & 7 of scenario about care of the elderly.

In this discourse, Group Y1C3 shared their indepatig-researched answers to
specific objectives on community care for the digeservices available to support
elderly people in the community; the impact of datiee on carers [of people with
dementia]; treatment and management of dementid; the role of the old-age
psychiatrist.

6.2.1. Cognitive presence/critical thinking.

Categories of cognitive presence, equivalent toeetspof critical thinking, were
demonstrated by students in this Col. In particutaere was evidence of students
engaging inexternal exploration, internal exploration and integration, and there

were examples afesolution. There was no instance of ttregger category of critical
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thinking, which is unsurprising, since the studemése debriefing on their independent

research to answer PBL objectives set in a pre\gegsion.
PBL Step 6: External exploration.

In step 6, where students shared answers to #eminihg objectives, there were many
examples ofexternal exploration, the information gathering/exchanging aspect of
critical thinking. There were no instances sdeking information from a resource
consistent with the fact that students are not eegeto consult resources during this
step of the PBL process. Neither were there insgoéseeking clarificationHowever,
there were many examples of studesgsking information by asking questiansd of

information exchangeTlable 6.1 offers examples of utterances codékisnwvay.

Table 6.1.. Examples of utterances coded to the external exploration category of
cognitive presencein PBL step 6 [group Y1C3, transcript 1].

Indicator Utterance By | Text

Seeking 41 F3 Is it seventy or seventy five? [re. retiretraage].
information | 129 M2 | So what's the argument for waiting till [{e]

by asking moderate now? [re. timing of pharmacological
guestion intervention for patients with mild, moderate |or

severe dementia].

Information | 54 F4 Direct services include things like residainti
exchange services, day services, and so on.
168 M3 | An old-age psychiatrist is responsible for everypne

that’s over sixty five ...

PBL Step 6: Internal exploration.

Internal exploration, a creative aspect of critical thinking, was intechbyhypothesis

formation providing explanations offering alternatives/suggestionand offering
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examples In deciding whether to code a creative utteraasean hypothesis or an
explanation, consideration was given to whetheridea was presented as a possible
solution, which was coded dg/pothesis formatignor a likely solution, which was
coded as tentativexplanation Thus the apparent certainty with which the parént
spoke - the tone of the utterance - dictated homa# coded. For example, with regard
to attitudes to elderly parents going into homes:

. if it's their mother or father then they migheffeyuilty since their
parents looked after them when they were younghamdthey’ve ... been

abandoned in a home
M1, Y1C3T1, U159.

This was coded asypothesis formatiobased on the participant’s use of ‘might’ (M1,
U159), which indicates an absence of certainty. tia other hand, F4 was more
forthright about one reason for being reluctanpub elderly parents in a home, and her

contribution was coded as a tentatxplanation

Well, there’s quite a lot of bad publicity aboutns® of these
nursing homes ... so it’s not that surprising tpabtple are hesitant

to put their relatives in care.
F4, Y1C3T1, U166.

In this line of the discourse, M4 offered ailternative perspectiveegarding one’s
elderly relative going into a home:

The other side of that is that you're more in canhtaith other
people ... even in a residential care home or a ngriiome you've
got ... other people who you can mingle with, sosalvith, as

opposed to if you were just at home and once oretwi day or
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maybe three times a day you've got somebody cormimgan for

the rest of the day you are just alone.
M4, Y1C3T1, U153.

The final indicator ofnternal exploration in this discourse wagffering examplesBy

way of illustration, this statement exemplifies coomity care:

So it’'s ... formal care which is by paid professienahd informal

which is by relatives....
M1, Y1C3T1, U6.
PBL Step 6: Integration.

There were a great many examplesnbégration, the second creativaspect of critical
thinking. Very often, there was integration of neformation with a previousomment
by a peeyor integration of an idea with information or experience from another part
of the medicaktourse For example, in discussing why community care ¢@&t much
more than the Government originally anticipatedrasponse to student F1 explaining

this on the basis of the aging population, her paét:

Because | think we were shown the other day thatkeldeen ...

three baby booms ... in the past century, ... the gbnar ones

and then one ... more recently so, ..._the_proportibrelderly

F4, Y1C3T1, U20.

In the text above, the solid underline indicatest #f4 wasntegrating information by
relating back to a previous lecture, whilst thet texh the dashed underline indicates
integration by relating back to her peer's commémnthe same line of discourse, M4

integrated differenideas
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But it's only because we are an aging populatiod geople are

living longer, ... they are calling it increasing nbadity, so ... _the

well, they didn’t anticipate that, | guess.

M4, Y1C3T1, U37.

Thus he integrated the idea that people are lilamger with the idea of increasing

morbidity in aged populations, and he formed a kwion, indicated by the dashed

setting or ... nursing care ... is more’ (M4, U37hid conclusion led to the utterance

being simultaneously coded to ttesolution category, discussed below.

Less commonly, there were examplesriggration by relating to previousxperience

outwith the courseor toempirical evidenceExamples are shown in Table 6.2, below.

Table 6.2.: Two indicators of the integration category of cognitive presence

[group Y1C3, transcript 1].

Indicator Utterance | By | Text

Relating to| 74 F3 | They normally forget who you are ... as well. | was
experience watching The Notebook the other night. Have any
outwith the of you seen that film? [relating to TV documentary
course about demential].

Relating to| 100 F3 | ... there was a trial, | think it was in 2000, the
empirical AD2000 trial ... to do with Alzheimer’s disease and
evidence it showed they really had not much of a different

effect from giving the placebo but they do howe
allow the patient to remain at home for so

months ...

er,

me
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PBL Step 6: Resolution.

The fifth category of cognitive presence in themdd Col framework isesolution.
This is equivalent to the verification/justificatiaaspect of critical thinking, where the
thinker tests his new understandingdpplication of new idea&arrisonet al, 2000) or
by reflection on the consequences of new understandlrid)., in keeping with
Dewey’s (1933) reflective thinker (see 3.2.Bpplication of new ideasvas arguably

seen in the context of discussing the retiremeatralgtive to life span:

Yeah, but by the time we reach seventy, the Igecancy will be a

hundred or something.
M4, Y1C3T1, U50.

Initially, this seemed like a throw-away remark,t brom the audio recording, the
student’s tone suggested that he was genumghyying the idedhat retirement age is
likely to continue rising. Also, in discussing thationale for therapeutic drugs being
used to prolong the period of moderate dementiberathan the period of mild

dementia:

Why don’t they make it so that you have ... [the cagidin] when
you've got mild and moderate [dementia] and thestop it when

you've got severe?
M4, Y1C3T1, U133.

Although this was presented as a question, | wandlie that the student had clearly
applied the idedhat anti-dementia drugs can only be administéred finite time, and
had concluded that it would be better to prolong preriod when the patient is less

severely affected.
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With regard taeflecting on the consequences of new understandorgsider:

How could they have thought it would be cheapehelp people

separately in their homes rather than, | know itist very nice

M3, Y1C3T1, U22.

Based on the use of the word ‘surely’ (M3, U22)eaould argue this isternal
exploration manifest afiypothesis generatiotdowever, it also demonstrate=flection
on the consequencesd care in the community, so this utterance wasulkaneously
coded asesolution. By acknowledging different perspectives on comatware of the
elderly, denoted by solid and dashed underliningd M§emonstrated multi-logical
thinking (Paul, 1995; see 3.3.3).

Finally, in the context of talking about her grgagndmother’'s move into sheltered
accommodation, one studemflected on the consequenaasthis in terms of loss of

independence and a lack of familiar objects, venrstreased safety:

... | think [for] a lot of old people it's importarior them to have all
their personal things around them and she couldib’@all these

things in, and I think she felt a little bit enoboksand that was a big
deal for her, but she felt ... safer in the fact ttrety’ve got pull

cords on the wall if she falls or anything like thand like you're

saying, the warden checks through an intercom systehe house,
... Shouts through a couple of times a day how sta@igy, and she
felt safe that way, but | think their independersctst and | think

it is an important factor that she didn’t have hmwn ... furniture

and lots of things around about her.

F2, Y1C3T1, U150.
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PBL Step 7: External exploration and resolution.

In the brief reflection step of this PBL discoursepgnitive presence manifest
predominantly asexternal exploration, as studentsexchanged informatiorabout
resources. One utterance was coded tontbta-cognitionindicator of theresolution
category, since it appeared that M4 was demonstyatieta-cognitive experience (see
3.3.1):

| tried to use [the] Scambler [textbook] to findtabout the impact of
dementia on the carer and it was just so complatdteeally didn’t
understand it.

M4, Y1C3T2, U178.

This was simultaneously coded as a negative exaaiplaching presence (see 6.2.3),
as it representedraissed opportunity for the facilitator to encourage discussion about
dealing with complicated information.

6.2.2. Social presence.

The discourse contained some evidence for all thegegories of social presence as
defined by Garrisoet al (2000). This element of the Col Framework was s&dn in
PBL step 6 and manifest primarily asotional expression, indicated byhumouror
laughter One example was where the Facilitator tried fgpsut M2 by supplying the
name of a service that was being described bystident: ‘a befriending service’ (Fac,
U64). The student misunderstood and thought thditeéar was asking if that was the
name of the service. When the student commentedhéh@ouldn’t remember the exact
name’ (M2, U65), this brought laughter from his ggeeé~rom the audio- and video-
recordings, the laughter seemed good-natured, @hdinot appear to mind. In fact,
he later set himself up as the target of humoumwhe peers laughed in response to his
description of previous work experience:
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| used to help out in a nursing home, ... I'd ... [saylve’re going
to do a crossword now and they ...[would] curse ...eurttheir
breath [laughter] because they wanted to watch @atmn Street

or something ...
M2, Y1C3T1, U156.

There was one example open communication manifest agisk-free expressianin

explaining the coding strategy (see 5.4.6), it wascribed how the Facilitator steered
students back to a line of discussion from whiayttvere about to move on. He asked
a probing question which was followed by a lengéychange of explanatory and

integrative comments. At the end of these, the IClead:
Anything else, any more questions?!
M1, Y1C3T1, U34.

Clearly, this was a reference to the Facilitataigmging discussion of the issue at hand;
but the Chair's tone was jokey and M1 clearly expedis pointed remark would be
taken in good part. The final category of socia@sence in Garrisoet als (2000) Col
Framework, iggroup cohesion. One possible indicator for thispeer supportStudents
had to say explicitly what they agreed with for theerance to be coded as peer support.
For example, when M4 commented that withdrawingapg from severely-demented
patients would not be seen as ‘the right thingd'o(M4, U135), F4 said:

Yeah, you mean condemning lives.
F4, Y1C3T1, U136.

This was seen as distinct frogeeking clarificationbecause it seemed clear from the
words and the intonation on the audio-recording Bdaunderstood what M4 meant and

was agreeing with his idea. Finally, there werengxas of group cohesion via
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encouraging collaborationwhen the Chair acknowledged the rest of the gasine

attempted to move the discussion on:
Okay, is everyone happy to move on?
M1, Y1C3T1, U68.

In this discourse, there was no evidence of s@eedence directly enabling or impeding

cognitive presence.
6.2.3. Teaching presence.

In the work by Garrisoret al (2000), teaching presence was generally related to
activities on the part of faculty. In the context the PBL tutorial, faculty was
represented not only via soft scaffolding (Saye &db, 2002) by the Facilitator, but by
hard scaffoldingibid.) in the structure of the PBL process, and in thenfof resources,
such as the scenario. Moreover, students coulddaha@ontribute to soft scaffolding
teaching presence. Furthermore, teaching preseas®ften found to impact directly on

cognitive presence.

PBL Steps 6 & 7: Soft scaffolding - directive, féitating development, understanding

and process; negative manifestations.

In this discourse, the Facilitator’s contributianteaching presence mostly consisted of
supplying information. Nevertheless, his contribati was regarded as largely
facilitative, not directive. Of four comments thvgre initially consideredirective, one

was explicitadvicethat students should expand on the managemeenadctia:

A bit more about the drugs and why we’re not udimgm, why

we've been told not to use them

Fac, Y1C3T1, U1109.
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Here, the Facilitator gave guidance rather thatuédanformation. Where he did give
factual information, one instance was a jokey comtrrebout shampoo ingredients
(U107); one was effectively correcting a studentowdaid that dementia is always
progressive, by pointing out (U141) that an exaeptis where dementia is a
consequence of vitamin deficiency; and one lengtitgrance (U126) was about drug
interactions, and the advantages of prolongingogdsriof sanity for patients with
dementia, to allow them to sort out their finan@al personal affairs. U126 and U141
were initially coded aslirective, but on reflection it became clear that the Featir
was picking up on previous contributions from stude So these two utterances were
re-coded asacilitating development, under the new indicator g@iroviding supporty
confirming students’ thinking. Thus, provision ddcfual information was seen as
facilitative if it confirmed or built on materialoatributed by students, even where the
intervention was corrective in nature. The ratienalas that in making such
interventions, the Facilitator indirectly acknowded students’ contributions and gave
implicit feedback on how well their understandingatched with what was generally
accepted. Several other utterances were codefladiditating development. For
example, the Facilitator told an anecdote (U13) kthualt on an idea put forward by F1,
in relation to the timing of meals-on-wheels seegicAlso, he answered (U36) his own
earlier question about why community care cost sshhmore than had been expected,
but only after many suggestions by students; theiswas subtly able to give the
generally-accepted answer, whilst acknowledgingt thidents’ suggestions were

appropriate.

Whilst facilitating development was where the Facilitator suppliéattual information
that was seen as supporting students’ developntbet, category offacilitating
under standing was where the Facilitator soughformation about students’ rationale
for statements they made, or helped them to identfflicting statements. There was
only one example of this Facilitator exhibitingghiehaviour, when he asked a probing
guestion (U16), but this instance of soft scaffoefdieaching presence clearly enabled

aspects of critical thinking, since it was followby a lengthy exchange of utterances
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coded to thanternal exploration andintegration categories of cognitive presence.
There were also examples of studefdsilitating understanding by identifying
conflicting information In response to F4 defining respite care as tmepdeary

accommodation of elderly people in care homesawige relief for the usual carer:

| found something different to that, because [resmiare] isn't
necessarily going into a home... [it] might just beotner carer

taking over...
F3, Y1C3T1, U31.

In fact, these were different examples of how theec may be given respite, so this
utterance was simultaneously coded as a positivefesséation of teaching presence, via
the studentacilitating understanding, but also as a negative manifestation of teaching
presence, being missed opportunity for the Facilitator to enable critical thinkinge h
could have asked students to derive a shared daddnsg of respite care. Further
examples ofmissed opportunities to enable aspects of critical thinking were seen |
steps 6 and 7 of the PBL process. Note that in Btdpe reflection step, only negative
manifestations of soft scaffolding teaching presemcere seen. For example, the
following missed opportunity to encourage critique of resources:

... you couldn’t really trust the information ... wheee you use

Google you have to be careful what you get.
M3, Y1C3T1, U177.

In PBL step 6, there were several examples of softffaddang teaching presence
manifest agacilitating process, which is defined here as implying intentitmchange
the direction of, or time-manage, the discourse.oba occasion the Facilitator was

responsible, saying:
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Can | ask a question?
Fac, Y1C3T1, U15.

He effectively stopped the group from moving onthe next topic prematurely and
therefore facilitated a prolonged discussion of tesue at hand. However, most
examples ofacilitating process were on the part of students. Most often it was W&
Chair, who was responsible. In utterances 53, 8&nd 167, he facilitated the process
by reading out the next PBL objective. Since thso aeflected the actual steps of the
PBL process, these utterances were simultaneouoslkydcto thestructure category of
teaching presence: this illustrates an interachietween different categories within a
single element of the adapted Col Framework (séd)8.Further examples of students
facilitating process include the utterance earlier offered as an exanoplthe open

communication category of social presence:
Anything else, any more questions?!
M1, Y1C3T1, U34.

In an attempt to manage time, the Chair was trymgiraw to a close the lengthy
exchange following the Facilitator's earlier questi(U15). Here, social presence
enabled the expression of teaching presence, giiticeut the safe environment implied
by risk-free expressiqrthe Chair may not have been able to facilitateitocess in this

manner.
PBL Steps 6 & 7: Hard scaffolding — structure anésource.

Apart from the aforementionestr ucture afforded by the PBL process, there was little
evidence for hard scaffolding in that part of thecdurse representing PBL step 6. The
students did not, and were not encouraged, to tefdhe scenario; and the social
medicine topics rendered the whiteboard unnece$samyrawing diagrams. However,

the inquiry initiated (Simons & Ertmer, 2005) byetiscenario stimulated productive
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discussion and thus the scenario indirectly enalgiedcal thinking. As might be
expected, even in the brief time allotted to steph@ére were several examples of the
resour ce category of teaching presence, as students rdféora variety of textbooks
used during their independent research.

6.3. Group Y1C3, Steps1to 5 of scenario about stroke.

Group Y1C3 moved on to explore a new scenario asivake (Appendix H). Different
students assumed the role of Chair and Scribe:ectisply, M3 and M4. In this
discourse, there were clearly different patternsoghitive, social and teaching presence
associated with different steps of the PBL procd&sreover, there were examples of

categories and indicators not seen in the othéoh#his PBL tutorial.
6.3.1. Cognitive presence.
PBL Step 1: External exploration.

Step 1 of the PBL process, defining terminologysvessociated with theesource
indicator of theexternal exploration category of cognitive presence, when M4 (U10)
asked whether he should look up a dictionary faefinition of stroke; and when F3
(U18) read out this definition.

PBL Step 2: Trigger, external exploration, internakxploration, integration &

resolution.

As expected, PBL step 2, identifying issues, was@ated with several instances of the
trigger category of cognitive presence: seven separageanttes identified ailssueto

be explored; they were contributed by four studemis of whom each identified more
than one issue. In step 2, there were also ind&dto all other categories of cognitive
presence. An example afitegration came when F4 related back to a previous PBL

scenario in theourse
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Is Bruce’'s mother the demented one?
F4, Y1C3T2, U56.

This was simultaneously coded egernal exploration via seeking confirmatiorof

factual information. Following an affirmative respse, F4 continued:

... Okay, so it's not that she’s had a stroke. Beedusas thinking

perhaps some sort of hereditary kind of thing,ieuer mind.
F4, Y1C3T2, U58.

Four indicators of cognitive presence were attgduto this single utterance, which
therefore came close to representing critical tinigkn its entirety. It was an example of
integration via connecting ideasthe idea that the patients in two scenarios were
related, with the idea that they may both haveesatf the same clinical problem, with
the idea that clinical problems that occur in fa@siimay be hereditary. By referring to a
character in a previous scenario this was alsoxample ofintegration with a previous
part of thecourse In U58, by suggesting there could be an hergdicamponent to
Bruce’s stroke, F4 demonstrategpothesis formatioand hencenternal exploration.
She then rejected the hypothesis, probably becabse was most familiar with
Alzheimer’s dementia; but as M3 and F3 later elatsat, strokes can predispose to
vascular dementia. Finally, in US8, F4 explicitgferred to her thoughts, demonstrating
meta-cognitive knowledge (see 3.3.1), hence tlrerarite was also coded to tineta-

cognitionindicator forr esolution.

Still within Step 2, ordering issues by numberingve rise to further examples of
external exploration, internal exploration andintegration, illustrated in Table 6.3.

Utterances 79, 81 and 82 offer an excellent examwiplee way in which discourse aids
critical thinking: F3 made a suggestion, but aerakitive was offered by her peer, F1.
F3 then integrated her peer’'s comment with her kmowledge on the pathophysiology
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of stroke and realised it was more logical to désctihe normal blood supply first, then

how its impairment may lead to stroke.

Table 6.3.: Cognitive presence during numbering of issuesin Step 2 of the PBL
process[group Y1C3, transcript 2].

Category | Indicator Utterance | By | Text
External | Seeking 104 M2 | And is the Acute Stroke Unit going to
exploration| clarification go in with that? [They were
combining two issues].
Internal Offering 79 F3 |1 think we should go for stroke as
exploration| suggestions number 1.
Ditto 81 F1 | [or] the blood supply to the brain.
Integration | Integrating | 82 F3 | Actually, that might be better to logk
with a peer’s at first, because stroke is the loss of it.
comment So maybe we should look at the
and existing supply first.
knowledge

PBL Step 3: External exploration, internal exploran, integration & resolution.

In the brainstorm, U109 to U625, most of the fivmtired utterances were coded to one
or other indicator of cognitive presence. Unsuipgly, there were no examples of the
trigger category, but there was evidence for all othergmtes of cognitive presence

and hence substantial evidence for aspects ofarttiinking by this Col.

Two runs of utterances were extended examplasfofmation exchangeand hence
external exploration. These occured when the Col was discussing thedHddoain-
barrier and when they were stating risk factors gooke. In each case, students

reiterated snippets of information which may hagerblearned earlier in the course, but
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these were not coded as integration, because tlreesof information was not made
explicit. Other indicators ofxternal exploration included seeking information by
asking a questian

Is an aneurism a stroke or is it just an aneurism?
M3, Y1C3T2, U187.
Or seeking clarification
What did you say, sorry? Tingling all the way toath
M4, Y1C3T2, U223.
Or seeking confirmatian
Do you not have exercise programmes as well?
M1, Y1C3T2, U384.

There were subtle distinctions in the purpose esé¢hquestions and/or the apparent
knowledge the questioner had on the topic. In U193, asked a straightforward
either/orquestionto which he clearly didn’t know the answer. In 3224 sought to
clarify what was said earlier. In U384, the wording inthsaghat M1 thought there were
exercise programmes for rehabilitation of strokéemés, but he sougttonfirmation

For some utterances it was less easy to be cevtather the questioner was seeking an
answer, clarification or confirmation, but it wasvertheless clear that their questions

were examples adxternal exploration.

The brainstorm also contained plenty of examplasitef nal exploration, representing
a creative thinking component (Garrison, 1992)raioal thinking (Table 6.4).
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Table 6.4.: Indicators of the internal exploration category of cognitive presence

during the brainstorm step [group Y 1C3, transcript 2].

Indicator Utterance | By | Text

Hypothesis 472 F4 | If it's an ischaemic ... [stroke] ...then would you

formation use something like clot busting drugs ...? [[in
relation to treating stroke].

Explanations | 596 M4 | People ... think, oh, I've got high blood pressure,

(tentative) what can the doctor do about that, nothing, so they
won'’t bother going [regarding compliance].

Offering 521 F4 | Or just people who haven't [yet] been diagnosed

suggestions/ with high blood pressure ... [a suggestion of who

alternatives is ‘below the surface’, in relation to risk of
strokel].

Exemplifying | 587 F3 . if you've got something more visible you're
more likely to go as well. If you've got a rash pn
your face you're [more] likely to go than if you've
got a rash on your back [exemplifying the condept

of triggers for consultation].

Many examples ointegration were seen in the brainstorm, illustrated in Tdb®e To

be identified as an example ioftegration, rather than information exchange, the text

had to explicitly identify the idea, knowledge, ppaf the course, question, peer

comment, experience or evidence being integratell the issue at hand. Some of the

examples in Table 6.5 bear further explanationiscugsion. In U522, M3 was linking

theideaof a transient ischaemic attack, TIA, of which gagient himself may not have

been aware, with an idea arising from the concéptie iceberg of illness: that things

under water fail to come to the attention of heafilofessionals. This was

simultaneously coded as an exampleeasblution, since M3 wagpplying ideasabout

the iceberg of illness to his knowledge of TIAspoe could say he wasflecting on
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Table 6.5.: Indicators of the integration category of cognitive presence during

the brainstorm step [group Y1C3, transcript 2].

Indicator Utterance | By | Text
Connecting 522 M3 | If you've had a_transient ischaemic attack you
ideas may not have gone to the doctor's and that's
under water isn’t it [connecting the idea of a
potentially symptomless condition with lack |of
visibility to the health services].
Relating to| 531 F4 | ...there's the Keep Well health check so when
existing you're over 55 ... they'll ask you to come and
knowledge get everything checked ...
Relating to 439 F2 | We had a visit to the stroke unit in the Royal,
other parts of ward 17 or 31, and they were ... assessing them
course there and seeing how much damage had ... been
done ... [Year 1 clinical visit].
Relating to 244 M3 | That's if you've had ... the haemorrhagic one.
guestion from [in relation to student M1l's question abqut
peer pathophysiology associated with a stroke].
Relating to 578 M4 | Yeah, but they'd take that into consideratipn.
previous They know that it's going to be high. [In relatipn
comment by to a comment about white coat hypertension in
peer patients who are stressed by going to the GP].
Linking to 220 M1 | My dad had a stroke and he lost all control of the
experience left side of his body and it was in the middle|of
outwith the the night and he says it gets really bad in|the
course night. He’s had a couple actually.
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the consequenced silent TIAs in terms of what this meant for titseberg of illness.
Moreover, the inclusion of ‘isn’t it?’ (M3, U522%lenoted by dashed underlining, led to

this utterance also being codedeager nal exploration, viaseeking confirmatian

In U531, F4 demonstrated a new indicator for ithiegration category,relating to
existing knowledgthatwas almost certainly derived from a previous péthe course,
even though this was not made explicit. F4 wadylike have learned about Keep Well
health checks in her reading for the Vocationallits component of her course. U531
was not coded asformation exchangeecause F4 was not simply relating information
to answer a PBL objective; it was assumed she whkisig) something she already knew

about to the discussion at hand.

There were several examplediaking to a previous experience outwith the coutsé
U220 was particularly striking, since M1 revealkdtthis father had had more than one
stroke, and at least one of these sounded quikeusefThis was clearly very personal
and possibly had serious consequences for therfatbethe topic was potentially a
sensitive one. It was therefore disquieting to nthte utterances (U221 to U224)

immediately following this revelation:
M3: Really?
M1: Yeah. He’s only 50 as well.
M4: What did you say, sorry? Tingling all the waythat?
F4: Paralysis and death.

On first reading of this transcript, it seemed thit and F4 were insensitive. However,
from earlier in the transcript it was clear that ,MHe Scribe, was poor at picking up
everything that was being said and there had beeera instances of group members
reiterating information for his benefit; M4 and Rdere probably unaware of the

conversation between M1 and M3. It was surprisirege was no intervention from the
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Facilitator at this point. He could have facilitéttne group dynamic by pointing out that
two conversations were happening simultaneouslyntitght have gently encouraged
M1 to say more, giving him an opportunity to talboat his father’'s experience, whilst
simultaneously facilitating the group’s learningoab stroke. Another possibility was
that the Facilitator was displaying empathy by s&fg to probe about a very personal
issue. It was only on later viewing of the videattit became apparent the Facilitator
was not in the room at this point in the discouide.had exited temporarily during
U215. Because he had not excused himself and thedrad continued discussing the
issue at hand, it was not apparent from the trgstsor from the audio-recording, which
illustrates the value of video-recording. It is ooln if it was significant or
coincidental that MDbffered this information when the Facilitator wag of the room.

Finally, regardingntegration, during the brainstorm there was no exampleetidting
back to evidencerThis is probably not surprising, because theesitglwould not have
known what topic was coming up in the PBL scenand would not have researched it;
as first years, they were unlikely to have existikgowledge of clinical or

epidemiological evidence relating to stroke.

Examples of theaesolution category of cognitive presence were evident duthmg
brainstorming step (Table 6.6). Mostly, these wagplication of idea%r reflection on
the consequencesf new ideas. However, there were examplesneta-cognition
defined in this thesis as relating to meta-cogeitiknowledge, meta-cognitive
experience, and/or appraisal or judgment of onkisking (see 3.3.1). There was
explicit reflection on learning, related to selyutated learning (see 2.3). Also, a new
code was created to indicaterming a judgment or conclusiprwhich seemed
consistent with resolution, since one applicatidnnew ideas could be to form a
judgment. Regarding U346, this was seen as distioch hypothesis formatioror
explanationbecause there was an element of prediction bataslement of certainty:
if this, then that. U309 represented anothmssed opportunity for enabling critical
thinking about multiple perspectives, such as wiapetic patients might continue to

smoke and drink.
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Table 6.6.: Indicators of the resolution category of cognitive presence during the

brainstorm step [group Y1C3, transcript 2].

Indicator Utterance | By | Text

Application of| 551 F2 | ... stopping smoking and alcohol intake, your djet.

new ideas There’s a lot of things that ... may have to |be
changed at one time and people might find that
really difficult to do [she applies the idea of the
difficulty of changing a lifestyle behaviour to the
number of risk factors that may need to |be
addressed, and concludes this may be difficult]

Reflection on| 346 M2 | Yeah. So they know how much of a burden

consequences they're being, so that can upset them as well

of new [reflection on the consequences of awareness of

understanding one’s situation, as a stroke patient].

Reflection on| 58 F4 | So it's not that she’s had a stroke. Because | was

thinking thinking perhaps some sort of hereditary kind| of

(meta- thing, but never mind.

cognitive

knowledge )

Reflection on| 124 F3 | We've had so many things on the brain and ['ve

learning still never actually got ... round to the ...circle |of
Willis, and | think every time | go back to it thet
one I've still not got to.

Forming a| 309 F4 | Well, if you're diabetic and you smoke and drink

judgment  or . i's not very sensible [forming a judgment

conclusion based on her knowledge of the multiple sk

factors for stroke].
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PBL steps 4 & 5: External exploration.

In step 4, formulating questions, critical thinkiocguld potentially manifest as meta-
cognitive thinking about the intellectual tasks t@amed within a learning objective.
However, in this discourse the evidence for cogeipresence in Step 4 was limited to a
few examples ofexternal exploration, as studentsought information byasking
guestions or sought clarification In step 5 of the PBL process, identifying resesyc
critical thinking could potentially be demonstrated judging the relative merits of

different resources, but this was not seen.
6.3.2. Social Presence.

There was considerable evidence for social presenttes half of the PBL tutorial, and
indicators were peppered throughout the five stdpthe process. As with cognitive
presence, specific categories and indicators ofiasgaresence were distributed
differently throughout the steps of the PBL process

PBL steps 1 & 2: Group cohesion & emotional expriess

In steps 1 and 2, defining terminology and idemnigyissues, there were many examples
of group cohesion. These included the Chair, M3, seeking voluntdersead the
scenario (Ul), and using ‘we’ (M3, U24) in his ditiens to the group, thereby creating
a sense ofcollaboration There were examples of students beaugoperative by

agreeing or offering to take on tasks:
Do you want me to look it up then if you're santp?
F3, Y1C1T2, U15.

Note, collaboration implies students working togetbn an equal basis to achieve a
particular task; whereas co-operation implies ghslidifference in balance between

group members - those leading the task, and thegeggsupport. There were several
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examples of students givingupport for ideas For example, in response to the
hypothesis that scenario character Bruce’s motlgateentia may have had something
to do with ‘silent strokes’ (M3, U59 & U60), F3 conented:

There was vascular dementia which was either cabgea single

major stroke or the TIAs, the little ones.

F3, Y1C1T2, U6l.

There were also examples ajreement or concurrence in relation to the PBLoass
(U75). The final example ofyroup cohesion that featured particularly in step 2 was
reiteration The Scribe did not pick up on everything that Wwamg said and there were
several examples of him seeking clarification angear, usually F3, reiterating what
had just been said. There was no indication that @hany other student became
impatient. In fact, there was a good atmospherdh veixamples ofemotional

expression in the form ofjokesandlaughter.

PBL step 3: Emotional expression, group cohesiopea communication & negative

manifestations.

In PBL step 3, brainstorming, there continued teekamples oeémotional expression
and group cohesion. Regarding the latter, in response to M1’s rei@a{U220) that
his father had had strokes, the Chair said ‘Realiy®3, U221). Listening to this
response on audio- or video-recording, the intomaguggests M3 was quite shocked;
his comment was interpreted as an acknowledgenfiénl’s contribution, indicative of
interpersonal supposta new indicator folgroup cohesion. In another example, F4
described how she kept telling her dad to stop amgo&nd that he eventually did; in a

show ofinterpersonal support=3 said: ‘[That was] Down to you’ (U609).

In the brainstorm there were several examplegskifree expressigrindicative ofopen
communication. When the Facilitator referred to revisiting opics and said, ‘... there

is a sort of plan in this, you know’ (U127), onadgnt replied with: ‘That’s very clever’
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(F3, U128), which might be interpreted as a littheeky. Similarly, when the Facilitator
nodded in response to a question from M2, F4 saltht's a yes apparently.” (U382).

Clearly, these students were not inhibited by theilfator, despite his prominence in
the Medical School, or his being a highly-experehenember of the profession they

aspired to join.

On a few occasions during the brainstorm, thereeagu to benegative
manifestations of social presencelhe group as a whole seemedduly judgmental
when laughing at a question from M1, about whepaients are given morphine when
they come out of hospital. In U625, F3 did not sederpick up on the Chair’s hint that
they should move on to setting questions, anddal@necdote, thereby showindpak

of cohesionIn U424, M3 was supporting the suggestion by & the Acute Stroke
Unit, ASU, was where stroke patients were rehatdd and he went on to say there was
no need to brainstorm ASU, since they had alreathingtormed rehabilitation.
However, rehabilitation occurs in other contextsitss not synonymous with the ASU;
U424 was therefore interpreted as a negative netatfen of social presence in terms
of its impact on PBL, because whilst these two etisl were supportive of one another,
the dynamicbetween them threatened to short-circuit the btarm in this instance.
Thus, a negative manifestation of social presetenpially impeded aspects of critical

thinking.

PBL Step 4: Group cohesion, emotional expressiorpen communication and

negative manifestations.

Group Y1C3 spent considerable time setting androrgiehe objectives to guide them
in their research. However, their joint ownershigjoestions, and utterances indicating
a collaborative approach, provided evidence fgroup cohesion. This category also
manifest asupport for an ideainterpersonal supporandreiteration At one point, M3
contradicted F4, who had said they hadn’t previplsarned the blood supply to the

brain:
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| did the circle of Willis ...
M3, Y1C3T2, U638.
F3 quickly jumped in with:
Only because you were taught [laughs].
F3, Y1C3T2, U639.

Initially, U639 was coded as reegative manifestation of social presence on the basis
that F3 wageasingM3 and potentially undermining his contributionttee discourse.
On reflection, the generally good dynamic betweeB &hd F3 suggested this mild
teasing was an acceptable way for F3 to questiors M3nking. Moreover, the
implication was that F3 distinguished between kmalge acquired through having been
taught something, and knowledge acquired througinbdearned it. This implies she
distinguished between passive acceptance of intowmaand active inquiry and
processing of information to facilitate understangdi So U639 was re-coded to the
resolution category of cognitive presence, in that it eviggheflection on learning
Moreover, by drawing attention to the distinctictween being taught and learning, F3
potentially facilitated development of her peers, byfacilitating reflection/meta-
cognition though it is unclear if this was intentional,successful. Thus, a potentially
negative manifestation of social presence wasterpreted as an interaction between

cognitive presence and teaching presence.

During step 4 there were many examplegmbtional expression; and some evidence
for open communication. Regarding the latter, M1 referred to the icebefrglness,

mortality and other concepts related to epidemiplmgd preventative medicine, saying:
...all that rubbish.

M1, Y1C3T2, U716.
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U716 was coded assk-free expressianlt showed M1 was unconcerned about being
frank in front of the Facilitator. The remark magMe been intended as a joke, but could
also be interpreted asreegative manifestation of teaching presence in that M1 was
undermining specific specialtie$his utterance also representenhiased opportunity

to enable critical thinking, by pressing M1 for ifisation of his statement. Further,
U716 showed that M1 was comfortable with having tiew recorded. Either he had
forgotten he was being recorded, or he trusted higfparticipation would not have
negative repercussions. A new code was generegsghrch, for utterances related to
participation in the study or to perceptions oéttesearch. This code was not part of the
Col Framework, but was deemed important for futwerk in this area, since it
provided information about participants’ engagemeitlh the research process. Further

examples of theesear ch category were:
Recorded for posterity [laughter].
Fac [all], Y1C3T2, U717.
It's okay. We're meant to be confidential on thisept on the videos.
F3, Y1C3T2, U718.

The Facilitator’s joke (U717) was possibly a suléminder to M1 that the proceedings
were being recorded; but F3 reassured M1 aboutidamntfality: this confirmed prior

engagement with the consent process. There wadycéedegree of trust on the part of
the students, exemplified by a further risky comtmen a question about patient

compliance related to the iceberg of illness:
That's one of those airy, fairy questions [laughter

M3, Y1C3T2, U726.
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6.3.3. Teaching presence.

In analysing the data, for ease of identifying iatdions between the three elements of
the Col framework, different-coloured highlightesns were used to mark up indicators
of cognitive presence, social presence and teaghriegence. The colour distribution

made it instantly clear that in steps 1, 2 and thefPBL process, indicators of teaching
presence were more likely to be interspersed wdiicators of social presence, whereas

in step 3, they were generally interspersed witlicetors of cognitive presence.

PBL Step 1: Facilitating process; structure and i@sce.

In step 1, defining terminology, there were insenof soft scaffolding teaching
presence, when the Chair or other studésmtsitated process, with prompts to follow
the processand aprompt to the ScribeHard scaffolding teaching presence manifest in
thestructure of the PBL process, via references tosteps and, unsurprisingly, in the
resource provided by Faculty, with direct reading from - @ference to - the PBL

scenarioand specific reference tadactionary.

PBL Step 2: Facilitating process, development amterstanding.

In step 2, identifying issues, there were exampfethe Scribe, M4, givinggrompts to
the Group asking them to slow down. As aforesaid, he hadhile keeping up with the
discussion, but this provided several examplesitgfraction between teaching presence
and social presence. Thus in U41, U43 and U46estsd=3, F1 and M3 respectively
reiterated information for the Scribe’s benefit; so doing, they werdacilitating
process through aprompt to Scribgbut they were also enhanciggoup cohesion by

reiteration

In the Facilitator’s first intervention in this Hadf the tutorial, he simply nodded, an
example of silent scaffolding (Cartegt al 2006). In so doing hédacilitated
development by providing supportfor the Chair's suggestion (U52) that the group

should consider patient compliance with health kbedhere were two examples of
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studentdacilitating understanding, whereby theysought supportfor their ideas. The
first was in the context of the Acute Stroke UAISU:

That's where they do their rehabilitation isn’t itprmally?
F3, Y1C3T2, U49.

This is not wholly accurate: the ASU is where strgbatients receive immediate
treatment; rehabilitation may commence in the A®Ut is mainly provided in a
separate Stroke Rehabilitation Unit, or via othptians such as supported home care.
Note that the Facilitator did not step in to cotré8, although he picked up on this
misunderstanding some way through the brainstora2@) U49 was seen as distinct
from seeking confirmation of something effectivé&lyown. This makes an assumption
about F3's degree of certainty and my interpretatiay have been influenced by my
appreciation that her understanding was not whadigurate. The Scribe provided the
second example offacilitating understanding by seeking supportfor ideas.
Responding to the Chair's suggestion that they Ishtdook at the fact that ... [the
patient] ... stopped going back for a check-up’ (M&B3), M4 related this to the

concept of patient compliance, but sought supmorhis understanding:
What, should | put that down as patient compliamcsomething?
M4, Y1C3T2, U54.

PBL Step 3: Facilitating process, development andderstanding; directive, missed

opportunities, resource.

In step 3, brainstorming, there were proportion&lyer instances of teaching presence
compared with other steps, with occasional runsndicators of teaching presence.
There were examples &dcilitating process, with prompts about thprocess or to the
Scribe The Chair also made direct referencditoe, when he noted they were ‘going

pretty quick’ (M3, U478). The Facilitator begangive verbal input, saying:

125



Don’t you just love these ones which sort of rethse...
Fac, Y1C3T2, U121.

Here, he wasacilitating development by effectivelygiving feedback to the grouthat
they had already encountered the blood supply ¢obtiain. He also gavadividual
feedbacko F4 when she made an inadvertent pun about pés@mething in her head’
(F4, U149) about the circulation of cerebrospiraidf he told her to ‘rephrase that’
(Fac, U152). Later in the brainstorm there wereessvexamples of the Facilitator
employing a further mode décilitating development; namely, givingsupportto the
group by providing information that responded t@nfocmed and built on their

contributions:

» U442 - confirming M2’s suggestion that for haemagit stroke the priority is
to stop the bleeding, and building on this to tiel students that morphine or an
anti-coagulant would be inappropriate in this cabte

» U473 - confirming F4’s hypothesis that ischaemimlg patients would be
treated with clot-busting (anti-thrombolytic) drugs

* U495 & U497- building on F4's query about whethistscenario featured the
wealthier family, asking if the featured patientsathe ‘managing director guy’
(Fac, U495), claiming to be ‘a bit confused aboutowwvas who[m] (Fac,
u497).

U495 was simultaneously coded to tiesour ce category, since the Facilitator referred
to the PBLscenario This constituted interaction between differerdigators within a
single element of the Col Framework: namely, thesource and facilitating
development categories of teaching presence. Regarding U43vas highly unlikely
the Facilitator was confused about who was whomhénscenario, given that he helped
write it and had been facilitating this materiat foany years. It is far more likely he
was prompting the students to think about lifestggeies for managing directors, and he

was successful:
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So he’s probably all stressed out.

M2, Y1C3T2, U496.
He’s probably quite stressed as well.

M3, Y1C3T2, U5089.

Thesehypotheseavere indicative of thenternal exploration category of cognitive

presence, so this line of discussion offered anmmgka of an interaction between
teaching presence and cognitive presence. A fugikample of interaction between
these two elements of the Col Framework relatedigoussion about the now-defunct
Keep Well campaign. In explaining why stress arghtilood pressure might be missed
in relatively young people with managerial jobs,48dd (U533) that for under-55s there
was no similar system for calling people in for lteahecks. The Facilitator highlighted

that the Keep Well campaign did not apply to mdfie@nt communities:

But he lives in the posh part and the Keep Weligiwas for the

deprived areas wasn't it?

Fac, Y1C3T2, U534.
Plus it's had its funding stopped anyway so ...

Fac, Y1C3T2, U536.
No funding at all, that’s right.

Fac, Y1C3T2, U545.

U534 and U536 were coded texilitating development through support for ideas,
since, although corrective, they built on F4’s coent U534 was also coded as an

example offacilitating understanding by identifying conflicting information U536
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seemed directive, initially, but the word ‘so’ alled it also to be coded &acilitating
under standing, manifest agprompting further reflectionThis run of soft scaffolding
interventions by the Facilitator led directly ioternal exploration by F3, who

suggested alternatives
So maybe they should have funded the rich bits.
F3, Y1C3T2, U538.

Internal exploration was also exemplified by haiternative perspectiven the view
that more affluent areas did not need certain healtvices:

... things are going downhill for them because oH|, we've got
some funding there, shall we give it to X [lestuefit] or Y [more
affluent]? It always goes to the poorer areas. I&®ytve not got any
funding [in Y] because it's a rich area and theyepume that they
can afford to pay for it themselves.

F3, Y1C3T2, U546.
The Facilitator’s interventions also leditgegration with other parts of theourse

Like you say with the lack of funding, we foundt tira the
Community Diagnosis [project] in Y [affluent area]. they're
getting no funding for anything

F3, Y1C3T2, U542 & U544.

Students occasionally demonstrated teaching predeytacilitating development or
facilitating understanding. They appeared to promote theternal exploration
category of cognitive presence by their peers.elation to the point that having one
stroke makes you more susceptible to having a skedda facilitated under standing

by identifyingconflicting information
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| can’t understand this. Once you've had one surghy're ...

monitored more ...

M3, Y1C3T2, U353.

This was followed by examples ofternal exploration by his peers: a series of
hypothesesthen M2explained(U361) that a patient would still have many of thek
factors that led to the first stroke. M3 théswilitated development by providing

supportfor this idea:

| suppose you would still have the [atherosclejopaques as

well, you can’t get rid of any previous [ones].
M3, Y1C3T2, U365.

In addition to facilitative interventions, the Hieitor made severaldirective
interventions during the brainstorm, provididglactic information advice anddirect
answersto students’ questions, this last necessitatinge& code. In the featured
curriculum facilitators are explicitly asked notdot as a direct resource of information,
but as the brainstorm turned to more clinical aspéicappeared this Facilitator found it
hard to resist displaying his knowledge. Unwarrdmieovision of didactic information
about implanting stents (U454) was simultaneousiged asdirective and amissed
opportunity to turn the question back on the group and asinttee think about the
procedures that might be necessary before suclpenateon. There were further missed
opportunities to probe students’ understandingrmoarage them to form hypotheses.
In the single instance where the Facilitator tteethcilitate under standing by asking a
probing questiorabout the effect of high salt intake (U282), Mkwared, ‘Increases
your blood pressure’ (U283). Whilst correct, thiasasuperficial. Thanks to the popular
press it is arguably common knowledge that higl sdbke leads to high blood
pressure. So this represented anothessed opportunity to press for an hypothesis
about the mechanism by which high salt intake miggud to high blood pressure.
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Finally, in terms of the impact of hard scaffoldiog critical thinking, one example was
the interaction between tlesource category of teaching presence andititegration
category of cognitive presence. F2 referred toetirdier reading of thdictionary and

integrated this with theleathat the consequences of a stroke can be varied:

And you had read out from the dictionary that ihgas from slight

tingling to actual paralysis or death.
F2, Y1C3T2, U281.

By applyingthe concept of the iceberg of illness to the dpenidividual in the PBL
scenarig an indicator for theesour ce category of teaching presence, F1 demonstrated
theresolution aspect of cognitive presence:

This guy was on the tip of the iceberg becausediehg blood
pressure diagnosed but then he ... went back belewsuhface
because his blood pressure’s probably rising adaib he felt fine
so he didn’t [get it checked]...

F1, Y1C3T2, U526.

PBL Step 4: Directive; facilitating understandinglevelopment and process; negative

manifestations; structure and resource.

Soft scaffolding teaching presence manifest inotaxiways during step 4, formulating
guestions. The Facilitator wdsr ective and offeredadviceon the wording of questions.
He suggested relating the blood supply to the btaithe clinical features of stroke’
(U644). This was a good suggestion because it dhbaVve encouraged students to
understand the significance of inadequate blooglgup specific parts of the brain. F4
picked up on this and tried facilitate understanding by seeking supporthat she had
understood correctly:
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Oh, so perhaps ... what happens [when] certain asrasblocked

or something ...so this area’s close to this oneoonething ...
F4, Y1C3T2, U645, 647, 649.
The Facilitatoffacilitated development by providing supporfor her ideas:

Yeah. So if you had a stroke on your occipital paa might be

blind on one side of your eye ...
Fac, Y1C3T2, U650.

This exchange was a good example of interactionvdest different categories of
teaching presence. There were a few examples ti€ipantsfacilitating development

by facilitating meta-cognition
So is that a revision question or are we goingatk about it?
F4, Y1C3T2, U633.

I think we should probably talk about it becauseone really

seems to know do they?
F3, Y1C3T2, U634.

Is [pathogenesis] the right word? | get confusedafls the

mechanisms of it isn’t it.
F4, Y1C3T2, U660.

This group seemed to have an established practieealyy some of their questions were
solely for personal revision, whilst others werebtodiscussed, and what distinguished
the two was whether the students already knewhaould have known, the material. It

was not clear whether they truly understood thep@se or benefit of verifying their
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personal constructions of knowledge, or whethey thd this solely because they knew
it was expected of them. Note that in U633, thelitating development category of
teaching presence interacted with gneup cohesion category of social presence, since
F4 used the word ‘we’ and presumably sought conseria U634 the interaction was
between teaching presence and thgger category of cognitive presence, since F3
referred to agap in the group’s knowledge. Finally, in U660, theeiaction was
between teaching presence andekternal exploration category of cognitive presence,
since F4sought confirmatiorof the meaning of pathogenesis. She also alluded t
meta-cognitive experience, feeling confused, s® ukterance was simultaneously coded
to theresolution aspect of cognitive presence, since it was an pbeaof reflection on
[an aspect of] meta-cognition

Close to the end of this half of the tutorial, fe&cilitator made an utterance that was a

negative manifestation of teaching presence:
| can’t be bothered writing iceberg so I've drawn igeberg [laughter].
Fac, Y1C3T2, U730.

The students had been trying to formulate a quesigout patient compliance with
health checks, in relation to the iceberg of ilhey joking about this, the Facilitator
potentially signalled that it is not critical to veb questions carefully, which is
unfortunate, since the questions define the focudepth of learning. U730 impacted
negatively on students’ engagement with the questéiting step of the PBL process,
and potentially on the students’ subsequent legrnBecause this intervention was
made in relation to a social science concept ini€tdealth, the Facilitator's comment
may haveundermined this specialtyOne final consequence was that the discussion
deteriorated into a series jpkesabout students’ illustrations of icebergs and sdal

fact, the Facilitator had to intervene to bring ¢lileup back on track.
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In terms of hard scaffolding in step 4, there wagny utterances relating $tructure:
either to thestepsas a whole, or a specific referencessiting questionsThere were
utterances related toesource (Table 6.7), whether thecenariq future learning
opportunities or some other specififesourcefor addressing the learning objectives. In
all cases, theesource category of teaching presence interacted withasquiesence,

manifest agroup cohesion (U629) oremotional expression (U655 and U672).

PBL Step 5: Structure and Resource.

In the brief final step, identifying resources, rhavere a few utterances related to

structure or toresour ce.

Table 6.7.: Examples of the resource category of teaching presence during the
guestion-setting step of the PBL process[group Y1C3, transcript 2].

Utterance | By | Text

629 F4 | [To scribe] I'll do your questions [referring toeiact that the hard

copy scenarios have boxes for writing down the edygiestions].

655 Fac| Okay, so that's the first quarter of an hour leetflaughs]. Which
I haven't written yet so I'm looking for guidance & what you

want me to tell you [laughter].

672 F3 | I like it when we have words like pathology in g&dause | need to

go to Pathology [texts] to get the answer [laughs].

Analysing the discourses featuring this single Rfpaup, Y1C3, has given preliminary
answers to the research questions. Already, tlervidence for aspects of critical
thinking in each step of the PBL process; evidefocesocial and teaching presence
throughout the discourses; and interactions betvatféerent elements of the adapted
Col Framework, with instances of teaching presestbling cognitive presence. The
next Chapter will analyse discourses featuring oB®L groups and will compare the
findings with those from Y1C3.
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Chapter 7. Analysis and interpretation of discourses by other PBL
Groups, in comparison to Y1C3.

This Chapter analyses and interprets the discolrgds/e other PBL groups in this
study: Y1B2, Y1B3, Y1A3, Y2B3 and Y2C3 (Appendix .H} highlights similarities

and differences between these and the discouraesifeg Y1C3.
7.1. Group Y1B2, Steps6 & 7 of scenario about care of the elderly.

This second group of first year students debriefiedheir independent research for the
scenario about care of the elderly. Categoriesiaditators of cognitive, social and
teaching presence were identified and displayedroixcel spreadsheet (Appendix J),
alongside those from the corresponding discourseGhyup Y1C3, giving a visual

representation of similarities and differences,clraided analysis.
7.1.1. Cognitive presence.
PBL Step 6: External exploration, internal exploration, integration and resolution.

As with Y1C3 (see 6.2.1), in the information-shgristep 6, there was evidence of
students engaging in thexternal exploration, internal exploration, integration and
resolution categories of cognitive presence. For examipieegration via relating to
experience outwith the courseas illustrated in utterances about financing @irthe
elderly:

We have ... a similar thing in Hong Kong, ... you paytb the
government and when the elderly need help they st.use the
amount of that money you paid before to providehgdlth service
...[and]... when the patient dies [his estate] can alijuget back

[the rest of] the money.

M1, Y1B2T1, U153 & U155.
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In the following example ofesolution, the studenformed a judgemerdbout the care
of patients at different stages of dementia; thterahce was simultaneously coded to

internal exploration because F2 provided amplanationfor her judgment.

| don't think it is appropriate to have people wéai [in the] early
stages of dementia beside those whose diseaserdgressed, it

must be terrifying.
F2, Y1B2T1, U135.

Indicators of cognitive presence were seen thaéwet found in step 6 of the discourse
with Y1C3; for exampleexternal exploration by seeking confirmatioU154) or
seeking clarification(U57) and occasional instances of thegger category, such as
when a student expresspdzzlemenfU200). There were alstegative manifestations

of cognitive presence, when participants placddn& on learning Thus, when the
Chair asked the group to address their objectieeiaibpeatments for dementia:

I didn’t go into this too much because | think vogered it last time.
M4, Y1B2T1, U167.

The notion that a topic has been covered and tiels &knowledge is complete seems at

odds with the notion that medical students willifledong learners.

PBL Step 7: External exploration, internal exploration, integration and resolution.

Group Y1B2 demonstrated several aspects of critigaking during the reflective step
7. For example, in discussing the difficulty findisuitable Scotland-centric resources

about care in the community:

If you were the person in a position looking fdmitinformation], it
would be quite difficult, ... we were just looking RBL but... if you

were actually ... trying to find any information,sithot that easy. |
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thought that was the point of the carers’ websites.
F1, Y1B2T1, U285.

This demonstrated esolution, since Flapplied ideasabout the difficulty finding
relevant information anckeflected on the consequendes carers. Her peer provided an
example ofinternal exploration, when he gave thigxplanation for the limited

usefulness of some information sources:

A lot of these helplines ... are based down in ... &mhhnd ... only

[give] you ...their ...statistics, ... their facts angufies ...
M3, Y1B2T1, U287.
7.1.2. Social presence.

This discourse contained evidence for all threeg@ies of social presence as defined
by Garrisonet al (2000): emotional expression, open communication and group
cohesion. Some utterances were codednagative manifestations of social presence:
when F1 talked (U249) about the possibility thaawiin E could be a preventative
measure against dementia, F3 waduly judgmentain her response (U250); there was
also occasionalack of cohesionsuch as when M2 (Ul1l7ignored the Chair’s
suggestion that they move to the next objectivevéier, the learning environment was
positive, overall. Although there was no directdevice that this enabled aspects of
critical thinking, a positive social environmentosiid provide the safety for students to

practise cognitive skills such agpothesis formatian
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7.1.3. Teaching presence.

PBL Step 6: Facilitating development, process and understanding; negative

manifestations; resource.

Soft scaffolding teaching presence was contribitedhe Facilitator and by students.
This Facilitator intervened considerably more, andmore varied ways, than the
Facilitator of Group Y1C3. They eatécilitated development andfacilitated process.

By saying ‘there’s a purpose then’ (Fac, U80), thicilitator combined the two
categories: she providedevelopmental suppotty indicating she accepted the point
being made, but she also closed that line of dsonsElsewhere, she mageestioning
interventions thatacilitated under standing. She tended to ask closed questions leading

to brief responses, but the following was a mowlpctive exchange:

Do you think it is a cost issue then, is it cheajpekeep someone at

home?
Fac, Y1B2T1, U94.

... by the time they’re really severe it’s slightlgrenexpensive to give
them really, really intensive care in their housgher than just put
them in a nursing home. There are things aboutingrsomes that - |
don’t understand how this can be true - but, sorf&Mursing homes
cost the council more money per week than a pricaie, |1 don’t
know whether that's because they have more ... agualified
nurses andessauxiliaries, and that’'s why ... depending on where y
live... you'll get funded and put into a private obecause a lot of
them are actually cheaper to run than an NHS ortachvl thought

was strange.

F3, Y1B2T1, U96.
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Here, F3 demonstratddternal exploration by explainingthat it may be cheaper to
care for a patient with severe dementia in a ngrsiome, as opposed to their own
home. She demonstratexternal exploration viainformation exchangby stating that

some NHS nursing homes cost local authorities npereweek than private ones. In
acknowledging that she didn't understand this, sleenonstrated meta-cognitive
experience, coded to thmeta-cognitionindicator for resolution. She then showed
further evidence ofnternal exploration, hypothesisinghat NHS homes may have
more qualified nurses and fewer auxiliaries, actiognfor their higher costs. Thus

teaching presence (U94) directly enabled a riclmga of cognitive presence (U96).

A new indicator foffacilitating under standing wasproviding clarification Utterances
coded in this way had to build on previous studsmttributions; this is similar to the
developmental supporindicator for facilitating development, but the purpose is
providing clarification, rather than support. Foxample, when M3 demonstrated
internal exploration by explainingthe differences between care options for patients
with dementia (U74), he indirectlyacilitated understanding by clarifying the
distinction between care options. So cognitive gmes directly enabled soft

scaffolding teaching presence.

In the following example, cognitive presence mastifasexternal exploration via
information exchangand integration via empirical evidencebut also represented a
negative example of teaching presence, beingsaed opportunity for the Facilitator

to get the students to consider the source, quatitylevel of evidence:

| just got the number of carers is increasing ama@ttcaring is
actually detrimental to your health[,] fifty two pent of carers are
treated for stress related illnesses, fifty one gbaysical injury forty

for poor psychological health[,] and that just geakebeing a carer

increases your mortality risk by up to sixty percen

F4, Y1B2T1, U7.
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In one instance, the Facilitator askeduestion(U40) tofacilitate understanding of
what constituted free personal care. The group igeav examples thereby
demonstratinginternal exploration. Thus teaching presence enabled cognitive
presence. This was interrupted by M4 (U47), whaestiato talk about services provided
for the carer. Perhaps he was aiming to facilitiaéeprocess, but there was still mileage
in distinguishing what is and is not free persaraake. So M4’s intervention was coded
as anegative manifestation of social presence, since he showed lack of cohesion
and anegative manifestation of teaching process, in that he facilitated the process in

such as a way as ohibit (further) critical thinking about free personatea

Hard scaffolding teaching presence clearly enaloleghitive presence. One lengthy
utterance (M2, U203) about the mechanism of actiénthe anti-dementia drug
Memantine contained several indicators for tedernal exploration, internal
exploration, integration andresolution categories of cognitive presence. M2 drew a
diagram on the whiteboard, and directly referred to thesource to facilitate his
explanations hence hard scaffolding teaching presence enatleltiple aspects of

cognitive presence.

PBL Step 7: Facilitating process and development; structure & resources, negative

manifestations.

Soft scaffolding teaching presence was identifredtep 7, the group reflection. As well
as facilitating process and facilitating development via providing support a new
indicator wasfacilitating development by facilitating reflection when the Facilitator
asked if web resources were the most useful fa #uenario (U290). There was
evidence forstructure, via reference to theteps and resource, via reference to
textbooksNegative manifestations of teaching presence includddficulty in locating
or using a resourceas when F2 said it was difficult to find infornmat specific to the
Scottish context (U281). However, this was followsdpositive interaction of teaching

presence and cognitive presence:
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The Scottish Executive website had quite a loboftighings but they
were quite difficult to find ... it was ... useful lyting to find it ...
took hours. ... one of the girls at work ... studiesadavork and | got
a lot of what to look up from her ... she told meafthputting
handrails in is free but other things aren’t. S¢hink it would have
been better and easier and quicker if we just whldewn to the

social work department and asked them for leaflets.
F3, Y1B2T1, U292.

Teaching presence was evident as F3 descriesatir ces she had used, or could have
used, and talking about these enabled &selution aspect of critical thinking, since she

reflected on self-regulatory aspects of learning
7.2.  Group Y1B2, Steps1to 5 of scenario about stroke.
7.2.1. Cognitive presence.

There was considerable similarity in the indicatmientified in this discourse about
stroke, and the corresponding one by group Y1C3isTal indicators of cognitive
presence in step 1 of the PBL process, definingitedogy, could be coded to the
external exploration category; whilst in step 2, identifying issuegrthwere instances
of thetrigger, external exploration, internal exploration andintegration categories

of cognitive presence, although for Group Y1B2r¢hsas no example of resolution.

In step 3 there were examples of most indicatarshi@external exploration, internal
exploration, integration andresolution categories of cognitive presence. Unlike for
Y1C3, there was some evidence for thgger category, when students identifigdps

in their knowledge. There was interaction betweamious categories of cognitive
presence. For example, the following utterance suasiltaneously coded texternal
exploration via information exchangend tointegration by linking to experience

outwith the course
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... my Dad had a stroke when he was thirty-eight, lsmdioesn’t get
anything for it now, he just gets put on aspirinbut they say ... if

you have it younger ... it's more of a warning ...
F4, Y1B2T2, U480.

U480 also illustrated interaction between cognifpresence and social presence. On
the video-recording of this discourse, it was redide that other students were silent at
this point, whereas they usually talked over onetlmr (see 7.2.2). This was

interpreted as a show witerpersonal suppoytan indicator otohesion.

In step 4, formulating objectives, whereas groupC31demonstratedexternal
exploration, Y1B2 demonstratedchternal exploration when group members offered
competingsuggestionsabout the focus of their questions; and also oramele of

resolution, when the Chair said:

Okay what do we want to split it up in to? The migbn is probably

the first thing you want to do ...
F2, Y1B2T2, U738.

This was coded teeflection on learningsince the Chair was trying to decide a logical
order in which to ask questions, which would patdiyt facilitate learning. As with
Group Y1C3, Group Y1B2 did not demonstrate cogaifwesence in step 5, but in this
case it was not due to negative aspects of teadariisgcial presence, but because the

step comprised just two utterances.
7.2.2. Social presence.
PBL steps 1 to 5: Emotional expression, cohesion, negative manifestations.

As with group Y1C3, there were abundant positivdigators of social presence.

Emotional expression andcohesion featured throughout steps 1 to 4. One difference
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with Y1B2 was an absence of specific indicatorsdipen communication, but there
was nothing in the transcript or video-recordingtmgest the group members were in
any way inhibited.

However, there were severakgative manifestations of social presence in this
discourse and F3 seemed to be a major contribattris regard. A lot of théeasing
came from her, although people seemed to takegbad part. She also contributed to a
lack of cohesiomight from step 1. She asked if they should lopktlue definition of
stroke and acknowledged that she was ‘obsessedawiting up the dictionary’ (U15).
M3 retorted ‘we did notice’ (U16) and eventuallyetRacilitator said ‘perhaps just a
brief definition of it, because we don’t want to.wrgck the brainstorm]’(U24). This
suggests that inappropriate use of the dictionay avrecurrent issue with this student.
Indeed, she read a substantial chunk of informatiom the dictionary (U46) and
effectively summarised some of what students weqgeeed to deduce during the
brainstorm. In this case, theesource category of teaching presence impacted

negatively on theohesion category of social presence.

There were clearly problems with tiggoup dynamic The students were difficult to
control, though not for the want of trying on thartpof the Chair, F2. She made some
good interventions, summarising and directing tiseussion (U394, U657); and she

continually tried to stop her peers talking ovee @mother:
No talking! (F2, U160).
One at a time, one at a time! What were you say(Rg? U307).
Guys, guys, we're all speaking over ... (F2, U555).

She tried to use thgructure of the PBL process (U61) and her skillsfatilitating
the process to tacklenegative manifestations of social presence, with limited success.
The Facilitator did not particularly help to addrésegroup dynamiclt may be that the

disruptive behaviour of F3, and to a lesser ext¢®tand M4, was tolerated by the Col
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because they also contributed to the positive ésmdcsocial presence and made good
intellectual contributions to the discourse. Alpasts of cognitive presence were in
evidence in this discourse (7.2.1), so negativee@spof social presence did not
necessarily impede critical thinking. It may bettha long as the balance is towards a
positive social environment, and positive soci&iactions, then critical thinking is not

impaired.
7.2.3. Teaching presence.

PBL Steps 1 to 5: Facilitating process, understanding and development; directive;

structure and resource.

Soft scaffolding teaching presence was contribligdthe Facilitator and students.
Reference has been made to the Chair’s effortactitate the process and attempt to
address thgroup dynamic The Facilitator and/or studerftacilitated understanding
by asking questions by identifying conflicting information or by providing
clarification. The Facilitator contributed soft scaffolding facilitating development
through providingsupportfor ideas; and also didactic interventions, albeit limited to
giving advice Hard scaffolding was evident in references tosthacture of the PBL

process and toesour ces.

A protracted discussion about the pathophysiolofygtmke (Appendix K) provided
multiple instances of teaching presence enablipgas of critical thinking, angice
versa The discussion began with M1 drawing a diagranthef blood supply to the
brain and thereby using a hard scaffoldiregource, the whiteboard to enable the
external exploration category of cognitive presence, idormation exchangerhis in
turn led to soft scaffolding teaching presenceugtdacilitating under standing, as F4
sought supporfor her understanding and one of her pgeovided clarification The
Facilitator asked guestion whichfacilitated under standing; by addressing this to the
whole Col, she simultaneously enhanceddipeamicandtherebyfacilitated process.

This enabled theexternal exploration, integration and internal exploration
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categories of cognitive presence, as IMBed to experiencéom a hospital placement
and a dissection class within theurse to hypothesisehat blood vessels must cross
from one side of the brain to the other. He wasnapttingexplainwhy damage to one
side of the brain leads to symptoms on the comtierdl, or opposite, side of the body.
Demonstrating theohesion category of social presence, F2 offesgpport for his
idea but F3 said it is the nerves that cross ovehoalgh shenypothesisedhat blood
vessels may run alongside. M4 demonstratégt nal exploration, as well agohesion,

by offering the unifyingexplanationthat a lack of blood on one side of the brain
damages the nerves; since these nerves cross dlirenthe consequence is signs and
symptoms on the contra-lateral side. F1 furgulainedthat the presence of a blood
clot causes the damage.

7.3.  Group Y1B3, Steps 6 & 7 of scenario about thermoregulation and malaria.

7.3.1. Cognitive presence.

A third PBL group, Y1B3, completed a scenario oerthoregulation and malaria. The
discourse was characterised by relatively lengtntributions from individual students.
In step 6, sharing answers, cognitive presenceev@enced by multiple indicators of
external exploration, internal exploration, integration andresolution, plus instances
of the trigger category, arising frongaps in knowledgeFor example, in trying to
explain why some regions of the world are endemigrfalaria, M1 (U99) demonstrated
internal exploration, via exemplificationof factors that affect malarial transmission,
such as use of insecticides in agriculture; alsodémonstratedesolution, by applying
his knowledgeabout failed eradication projects to address whyesareas are endemic
for malaria. This contribution followed the Faalibr's attempt to facilitate
under standing by asking aguestion hence providing an example of soft scaffolding

teaching presence enabling aspects of criticakitg
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7.3.2. Social presence.

Apart from some fairly good-naturgdasing there were mostly positive examples of
social presence in step @notional expression in the forms ofokesandlaughter, and
examples ofcohesion. An example ofopen communication was this risk-free

expressiorabout the relevance of learning the lifecyclehafRlasmodiunparasite:

So the life cycle within the mosquito, which gdirenkly I’'m not a
zoologist so | didn't bother learning, but [the paites] end up
getting into the salivary glands...

M4, Y1B3T1, U31.

This was also coded asnagative manifestation of teaching presence, since it was
arguablyundermining a specific disciplindloreover, it was coded both as a positive
indicator of theexternal exploration aspect of cognitive presence, andhegative

manifestation of cognitive presence, in that there was an attéaipnit learning.
7.3.3. Teaching presence.

The Facilitator of Group Y1B3acilitated process by suggesting the students draw a
diagram (U9), or look at gphoto of a blood film (U40), both types @ksource. This
represented interaction between soft and hardddaf teaching presence. She used

probingto facilitate under standing about drugs used for treatment for malaria:

You touched ... on the treatments for malaria, thesoyou have
mentioned are quinines and things like that; amr¢hany other drugs
that are used or any other groups of drugs that ased, once
somebody presents? We've talked about prophylastist about if
somebody actually presents with malaria ... ?

Fac, Y1B3T1, U298.
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Moreover, by indirectly confirming that quinineseaa management option for malaria,

but not the whole story, the Facilitafaicilitated development by providingsupport

Group Y1B3 spent very little time addressing stepéflection. The Facilitator did
encourage the students to reflect on their perfoomabut they failed to engage. In an
utterance that was coded both as a positive reagdtive manifestation of teaching
presence, M4 identifiedesources he had used, but indicated they were inadequate to
address all the Group’s objectives:

| didn’t really find that much ... the [informationjy Vander [a
physiology text] was quite good and .. [Tortoranr anatomy and
physiology text] was quite good, but they both ¢albi said the same

thing, and it still ... left questions unanswered.
M4, Y1B3T1, U320.

This represented anissed opportunity for the Facilitator to ask whether it was
appropriate to expect physiology texts to have idexy answers about signs and
symptoms of infectious disease, travel medicingrpiacology, and so on; or to ask
what he intended to do about questions that rerdaimanswered. Unfortunately, the

session ended on the following negative note:

But Vander’s the one they recommend ... isn't ithsd's fine, if you

know Vander you're fine and sorted.
F4, Y1B3T1, U321.

This was anegative manifestation of cognitive presence in that it reflectedirait on
learning One wonders if this Col was not in the habiteffecting on its learning and

dynamic.
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74. Group Y1B3, Steps1to 5 of scenario about pneumonia.

7.4.1. Cognitive presence.

The second discourse by Group Y1B3 was about pneiamtn step 1 of the PBL
process, defining terminology, cognitive presencaswimited mainly toexternal
exploration, with some instances of theigger category, due tgaps in knowledge
The group was going to look up the word cyanosed,N¥ said, ‘I'm pretty sure |
know what it is.” (U13). This was interpreted astaeognitive knowledge and coded to

the meta-cognitiorindicator forr esolution.

In step 2, there were examples of thguesindicator for thetrigger aspect of critical
thinking, plus indicators ofexternal exploration, internal exploration and
integration. In step 3, brainstorming, there was ample eviddacall five categories of

cognitive presence (see 7.4.3).

In step 4, formulating questions, instances of @dogn presence includeéxternal
exploration, as studentsought clarification internal exploration, as theysuggested
alternative questions; andéhtegration by reference to a science lab in twrse M4
asked if they had to ‘cover’ (U586) bacteria in gieah; initially, this was interpreted as a
negative manifestation of cognitive presence, vlamiting learning However, based on
his subsequent argument (U622) about applying kedgéd of bacterial structure to the
selection of appropriate antibiotics, U586 was odexl as an example oésolution,
because it seemed M4 was genuinely thinking abbat Wwe needed tearn in order to
understand an aspect of the scenario. Finallyetheas just a single example of an
aspect of cognitive presence in step 5: this wesration to another part of theourse

when M4 suggested that notes from a previous tegdliock would be relevant.

7.4.2. Social presence.

Group Y1B3 demonstrated abundamtotional expression and cohesion throughout

steps 1 to 4. However, there werggative manifestations of social presence, such as
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when F4 referred to a dissection lab and was sulesgly teasedfor saying ‘...did one
of the cadavers die of pneumonia ...?’ (U27); thelfaior laterteasedF4, calling her
‘the bacteria detective’ (U211). Occasionally, sbgresence impacted negatively on
cognitive presence. Thus when F4 (U3l@ked about the likely prevalence of
pneumonia in a Scottish town perceived to havergelproportion of elderly people,
this led to genergbking andinterruptedwhat had been a run ektternal andinternal

exploration.

7.4.3. Teaching presence.

Once more, there was clear evidence for teachiegepice, and for this enabling
cognitive presence. In one line of discussion ablatcausative agents for pneumonia
(Appendix L), the Facilitator contributed soft drdding teaching presencicilitating
development and understanding and enabling therigger, external exploration,
internal exploration, integration andresolution aspects of critical thinking The Chair
for this half of the tutorial, F4, had quite a faative style, providing soft scaffolding
that directly enabled cognitive presence. For exanghefacilitated under standing by

asking thisquestion

...S0 the lungs become solid because...?

F4, Y1B3T2, U100.

This enabled M4 to demonstrate four aspects atatithinking in a single utterance:

... of the cellular infiltrate. | think you can alget fluid accumulating
in the pleural space ... So if you looked at sorasochest x-ray they

might have fluid, if you were looking in the diapgmatic recess.

M4, Y1B3T2, U101.
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He demonstrateexter nal exploration by providing a direcanswerto the question; his
suggestiorthat fluid may also contribute to the solid natofethe lungs in a patient
with pneumonia constituted an examplemtfernal exploration. He integrated ideas

about the pathology of pneumonia and its diagnbgiX-ray imaging. Moreover, he
demonstratedesolution, by applying his knowledgef the pathology of pneumonia to

the diagnostic X-ray.

In step 3, when brainstorming risk factors for pmenia , the students started listing the
usual suspects, including drinking and smoking. Thair facilitated the process by
instructing the group to ‘stop there’ (U336), théacilitated understanding by
guestioningwhy these lifestyle factors might increase thke asdeveloping pneumonia.
This led directly tointernal exploration by her peer, F2, whdwypothesisedhat

drinking might suppress the cough reflex.

Hard scaffolding teaching presence also enablediitteg presence. In step 2, a
resource stimulated therigger andinternal exploration aspects of critical thinking:
the scenarioencouraged F2 (U46) to identify differential diagis as amssue and she
was able texplainwhich particular phrase in the scenario suggetstisd In step 4, the
structure afforded by the PBlstepsand studentoles enabled cognitive presence.
When M4 said:

Pneumonia, signs, symptoms, blah blah blah, goutitcKumar and
Clark section on pneumonia and write down some snot®iscuss

pneumonia, signs, symptoms, causes, risk factors ..
M4, Y1B3T2, U518 & U52.

F4 responded with: ‘I'm ... Chair and we're not hgvandummy question’ (U525). This
was interpreted asesolution via reflection on learning since it acknowledged and

prevented a superficial approach to formulatingstjoas.
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7.5. Group Y1A3, Steps6 & 7 of scenario about ther moregulation and malaria.
7.5.1. Cognitive presence.

A fourth Year 1 group, Y1A3, discussed the scenafmut thermoregulation and
malaria. The evidence for cognitive presence ip 6tevas very similar to that found for
groups Y1C3, Y1B2 and Y1B3: namely, multiple indara of external exploration,
internal exploration andintegration, with someresolution, but also instances of the
trigger category, in the form of a recognisalgkep in knowledgeA new indicator was
identified forinternal exploration: the use of amanalogyto explain why prophylactic
agents, or preventative treatments, do not prevansmission of malaria. The analogy

had a local flavour, referring to a Scottish bridg@ch was constantly being painted:

| don't think [Proguanil’s] acting as a vaccine .t'sinot vaccinating
you against [malarig] ... it's like ... painting theifth Road Bridge,
by the time you've ... painted one end you have&atbagain, by the
time you've immunised these people [and] disruptathetocytes [in
their bloodstream] they could be a bitten by ... [d@o] mosquito ...

and the whole process can start again.
M3, Y1A3T1, U440.

There was little evidence for cognitive presencstep 7, other thaimtegration, when
students referred tolab that supported the scenario; and linke@xperience outwith
the coursesaying ‘I had a whole lecture [from] my flatmate because she went to

Brazil and she didn't take any anti-malarials’ (WUp0
7.5.2. Social presence.

All indicators of theemotional expression category of social presence were in

evidence during this discourse, as were indicatb®hesion. In particular, there was
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lots of support for ideawith students paraphrasing one another suffigiantlindicate

they understood the point being made.
7.5.3. Teaching presence.

Very little in the way of soft scaffolding input weprovided by this Facilitator. She
facilitated under standing by asking questionabout the sexual stage of the lifecycle of
the malarial parasite and about the use of pharlogical agents for prevention and for
treatment. However, several facilitative commengenmade by students, such as this

example ofacilitating under standing by providing clarification

... the central thermoreceptors are the most impartarcontrolling
body temperature, the peripheral ones ... don't yealldo a lot, they

[are] mainly used for the sensation of heat ancttou.
M1, Y1A3T1, U8.

In terms of hard scaffolding teaching presenceretiveere the usual references to the
structure afforded byPBL processbut also many references to a wide variety of
resour ces, includingbooks(U32, U78, U107, U113, U117, U151, U230, U309, 640
diagramsexplaining thermoregulation (U47) and the lifeeydf the malaria parasite
(U175, U176, U258), thecenario(U141, U157, U362), &b (U258, U264, U504), a
friend (U501),websiteqU334, U396, U473, U510, U512) and an onkmgcle (U461).

It is unknown whether Group A3 always utilised sachariety of resources, because
they regarded this PBL as atypical; M3 noted, ‘@'®reak from what we usually do’
(U500). In one instance, theesource category of teaching presence interacted with

cognitive and social presence:

... [regarding] prevention ... | just think it's realigteresting ... there
was a massive scheme in the sixties and seveotiesdnd alleviate

[sic] malaria, there was an effort ... by the WHO ahey used so
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much DDT ... and insecticides ... it worked for a gvbilit then they

... realised the problem was so huge they couddniially wipe it out.

M1, Y1IA3T1, U473.

This was coded to thaformation exchangendicator of theexternal exploration
category of cognitive presence; to tiesour ce category of teaching presence, since M1
referred to areport by the World Health Organisation (WHO); and to thexsonal
perspectivendicator of theemotional expression category of social presence, since the
student said that the material interested him. Beedhe WHQ esour ce was consulted
outwith the tutorial, it was not interpreted as l@dimay cognitive presence; rather, in his
reference to the WHO report, M1 demonstratgegration by linking with empirical

evidence

7.6. Group Y1A3, Steps1to5 of scenario about pneumonia.

7.6.1. Cognitive presence.

Group Y1A3 went on to address the scenario aboeumonia. The categories of
cognitive presence identified in steps 1 to 4 wesey similar to those identified for
corresponding discourses. Note that Group Y1A3ndidcomplete step 5. In step 2, the
resource category of teaching presence enabledititernal exploration aspect of
critical thinking, when FaypothesisedU47) that pneumonia must affect the brain,
because the patient in tlseenariowas confused. Also in step 2 was an example of
integration, when F5 acknowledged (U31) that they had prelyoascountered the
topic of bacterial structure on theourse In step 3, brainstorming, there were
contributions that were initially regarded asgative manifestations of cognitive
presence, since students said they would ‘needduw kabout different bacteria]’ (M3,
U98) and they would ‘need to look at replicatioR5( U113). However, on reflection, it
seemed these could be regarded positively, as dgarapstudents realising that there

was an aspect of normal biology that they needetkdm, in order to be able to
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understand the scenario. These utterances werd todeereflection on learning/SRL
indicator forresolution. Nevertheless, in steps 3 and 4 there were indegdtive
manifestations of cognitive presence, with M1 settiguits on learningby asking ‘Do
we need to know that?’ (U350) and ‘How much depshae have to go into [on] this?

Because pneumonia is a huge topic’ (U453).

7.6.2. Social presence.

Again, social presence was evident throughout ibeodrse, with multiple indicators of
emotional expression andcohesion. There were very fewegative manifestations,

with the occasiondack of cohesiomnd very minoteasing.

7.6.3. Teaching presence.

There was relatively little soft scaffolding; juatfew instances of thquestioning
indicator forfacilitating under standing. Some were from students: thus, in response to
M3 saying that pneumonia and lung cancer could @enarbidities (U185), F1
guestioned ‘Why is that, why lung cancer?’ (U186), which ble theinternal
exploration aspect of critical thinking, via an attemptexplanationfrom M3 (U187),
that pneumonia can result in occlusion of vessgid) inadequate clearance of the
lungs, which can encourage the tumour to grow. ©hisot clear; possibly, he meant
there is blockage of blood vessels supplying thegdy and that the hypoxic
environment facilitates tumour growth. U187 thereforepresented amissed

opportunity for the Facilitator to encourage better articolatof M3’s thoughts.

A further example of interaction between cognitel teaching presence was:

if your immune system isn’t working so well, ... wlyen get cuts
....they are going to stay open for much longer aotdheal as well,

so that could predispose you to bacteria?

F5, Y1A3T2, U263
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This demonstratethternal exploration via hypothesis formatiant was followed by
the Facilitator using aguestionto facilitate understanding, as well as making
reference to theesour ce category of teaching presence. She asked (U2@d4gié was
anything in thescenariothat was relevant to F5's hypothesis. She wasdryo
encourage them to consider that the patient’s caeflex might be insufficient to
afford protection for the airways. Sipeobedfurther tofacilitate under standing, by
asking, ‘Do you think the cough reflex is as strangan older person? To expel
sputum?’ (U279). Although these were closed questithey had the desired effect of
enablingexternal andinternal exploration in relation to the cough reflex.

Finally, the hard scaffolding categories effructure and resource were well-

represented in this discourse, with referencekdsteps scenariq dictionary.

7.7. Group Y2B3, Steps 6 &7 of scenario on bilirubin metabolism and viral
hepatitis.

This discourse featured a group of second yearestadwhose learning objectives
included a review of bilirubin metabolism; the hefm A, B and C viruses; the
consequences of hepatitis infection; and the epwmlegy, diagnosis, treatment and
management of hepatitis. Note that Group Y2B3 didactually address step 7.

7.7.1. Cognitive presence.

The evidence for cognitive presence was similah& found in equivalent discourses
featuring Year 1 PBL Cols. Step 6 had examplesl @dgegories of cognitive presence:
trigger, external exploration, internal exploration, integration and resolution.

Cognitive presence is discussed further in relatoteaching presence (7.7.3).
7.7.2. Social presence.

The emotional expression category of social presence was apparent, bué tivere

relatively few instances. There were several exampfcohesion, throughsupport for
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ideas or interpersonal supportOne example was when M1 gave the prevalence of
hepatitis worldwide (U230). The Facilitator failédl hear the reference to worldwide
and said this should be specified; other studentaeddiately interjected that M1 had
said this (F7, U238; F1, U239).

There was somaegative manifestation of social presence: lack of cohesiorwhen
the Chair tried to move the group on (F1, U227, @38&ut her peers continued talking
about the topic at hand (F4, U228; M1, U362). latfadherence to process was not
very good. In the transcript of this discoursewds difficult to identify the precise
objectives being answered at any one time. Somstthredack of cohesiorseemed to
arise when the Facilitatannderminedthe PBL processthus a negative aspect of
teaching presence led to a negative aspect oflqgmeisence. When the students were
discussing the second objective, about hepatitisses, the Facilitator pushed them for

information about the immune response to the vife. Chair said:
It's ... covered in Question 3....We'll finish thisdyefwe [do that].
F1, Y2B3T1, U147, U149.

Similarly, when the group was discussing the coneeges of hepatitis C infection, and
F4 mentioned that ‘interferon ... is not really thedtective’ (U402), the Facilitator
asked about interferon’s function (U403), but theal® F1, said ‘I think that's in
Question 4 ...” (U407). The Facilitator acknowledgdety were ‘jumping about’
(U408), but rather than conceding to F1 and adbetonthe PBL process, he pressed
on: ‘But since we've mentioned it, do you want thsfuss the role of interferon]?’
(ibid). Arguably, he attempted facilitate under standing by probing, but did so at the
expense olundermining the Chaiand undermining theprocess F4 seemed to offer
supportto the Chair, demonstratingphesion, when she said: ‘What question do we
still have to do before that?’ (U412). From the eodecording, the Chair's body
language indicated she was unhappy, perhaps betaeideacilitator was interfering

with her chairing. In overlapping comments, studesdid that the apparent jumping
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about was due to the way information was preseiretextbooks; this could be
interpreted asupportfor F1's chairing. The conclusion may be drawrt the students

in Group Y2B3 formed a cohesive Col, with good abanteractions, but there was
tension between the group and the Facilitator, toteast between the Chair and
Facilitator, and the process was less student@enivan for other groups in this study.
It may be significant that there was no attemptndertake the reflective step 7, this
omission being anegative manifestation of teaching presence; if the group made a
habit of neglecting this step, then problems witbhcpss, dynamic and/or learning
might be expected (Katz, 1995).

7.7.3. Teaching presence.

There was considerable soft scaffolding teachirggmce in this discourse. Utterances
were coded to all three indicators fdir ective intervention: direcanswers didactic
comments andadvice However, there were many indicators of the Ratdr or
students facilitating process, understanding or development. There were also
examples of hard scaffolding teaching presencecifsmdly resources. These
categories are discussed below, in the contexbmiptex interactions between elements

of the adapted Col Framework.

The group began by discussing bilirubin metaboleamd F5 drew aliagram on the
whiteboard. The Chaasked

Is someone going to talk us through what [F5 isjwiing up?

F1, Y2B3T1, Ul7.

Here, F1 wasfacilitating the process and referring to aresource, illustrating
interaction between soft and hard scaffolding tewripresence; and by encouraging
one student to talk whilst another drew, she festegroup cohesion, thereby
illustrating interaction of teaching and social g@ece. Ul7 directly enabled the

external exploration aspect of critical thinking, as F&changed informatiombout
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bilirubin metabolism (U19). She gave a fairly a@atar account to the point where
conjugated bilirubin is secreted from the liveraasonstituent of bile, but then admitted
to being unsure. This was coded to thslution category of cognitive presence, since
her recognition of uncertainty was interpreted &aatognitive experience (see 3.3.1),
an aspect oifmeta-cognition The complex inter-relationship between teaching a
cognitive presence continued: F3 referred (Ul9}htee resources; she facilitated
under standing by identifying conflicting informationand byseeking supportor her
personal understanding; and she finished withettternal exploration category of
cognitive presence as she sought confirmationurattilin is the same as stercobilin.
F6 tried tofacilitate under standing by providing clarificationthat ‘urobilin is in the
urine and ... stercobilin is in the faeces’. (U213. Wwas still unsure ‘if the words are
used interchangeably’ (U26) and effectivélypothesisedhis was the case, providing
an example ofinternal exploration. F2 tried to help, saying ‘In ....Baynes and
Dominiczak, the biochemistry book, it has that .raéilin is faecal urobilin® (U28);
this was coded to all three elements of the Colmiesaork, being interpreted as
cohesion via support and simultaneously asxternal exploration via information
exchangeas well as demonstrating thesour ce category of teaching presence. In fact,
stercobilin and urobilin are not identical; theye awo different pigments, and the

Facilitator intervened at this point, saying:
Yes, | think that’s similar stories but not ideatic
Fac, Y2B3T1, U29.

Here, hefacilitated development by providing support since he confirmed there is
similarity between urobilin and stercobilin, buttndentity. U29 was also &nissed
opportunity to probe further, but the students’ subsequerdraites revealed an

appreciation of functional differences between dmolnd stercobilin.

There followed a series of about fifty utterancaswhich the Facilitator tried to

facilitating under standing by askingquestionsandprobing about the biochemistry of
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bilirubin conjugation reactions. Initially, this muof questions did not seem very
positive, because the Facilitator was saying noaa the students, who had been doing
fine without his interventions; moreover, the legédetail he was pushing for reflected
his academic discipline rather than the expectatioh the teaching team. The
Facilitator's style seemed to be more interrogatiken facilitative. However, his
guestions were interspersed with utterances -tabieif - that were generally coded as
external exploration via information exchanger internal exploration by means of
explaining or offering suggestionsSo his interventions did constitute examples of

teaching presence enabling cognitive presence.

By facilitating development, the Facilitator also enabled many instances ghitive
presence. Herovided supportfor student contributions, either by giving a hat
example of what they had been talking about, osloymarising what they had been
saying. For example, following a line of discussaiout how viruses may be detected,
he said:

So you could do three things, you [could] look tlee antibodies that
we have made [against the virus], . you could ldok the [viral]

proteins ...., and ... for the [viral] DNA.
Fac, Y2B3T1, U204.

A new indicator forfacilitating development was modelling learning behaviour.
Having asked if students had encountered the tlmoompensatedn relation to liver
disease (U567), the Facilitator said ‘As far aan make out it just means that the [liver
damage] has got out of control’ (U573). Whetheemtipbnally or not, he wasodelling

a socio-constructivist learning process, offerimg Imited understanding of a concept
for critigue and validation. He alsnodelleda lack of certainty, and it could have been
valuable for students to appreciate that a membeacademic staff experienced this.
Moreover, his intervention enableedxternal exploration, as several students

exchanged informatioandintegrated information from a lecture they had earlier in
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the course Later, in anegative manifestation of cognitive presence, student F5 risked
limiting learning asking if they had ‘to go in depth into the phacmlogy’ of anti-viral
drugs (U693). The Facilitatoracilitated development by modelling curiosity and
facilitated under standing by asking ajuestion

No, it just seemed to be interesting, so ... if wgbmg to find a drug
that will stop viral replication, in general pringie how might we go
about it?

Fac, Y2B3T1, U694.

This enablednternal exploration, as studentiypothesisedhat one could block the
virus from interacting with its receptor (F4, U69f)target the viral enzymes required
for replication (F5, U700).

Soft scaffolding teaching presence clearly enalalggects of critical thinking. Hard
scaffolding teaching presence also enabled cognipvesence. In describing the
structure of hepatitis A, the use ofrasource, the whiteboard enabledinternal
exploration via explanationintegration to apeer’'s commentandresolution, in terms
of meta-cognitive experience, an aspecimata-cognition(F6, U153). In discussing
when viral infection is contracted, thecenario served as aesource and enabled
resolution in the form ofreflecting on the consequencefinfection at different ages
(F2, U312).

Occasionally, anegative manifestation of teaching presence impeded cognitive
presence. For example, when F5 said ‘...bilirubinrbaind to the albumin in the
plasma...” (U86), the Facilitatonterrupted

But that’s not a covalent bond, that’s it just kioilbeing wrapped up
inside the albumin.
Fac, Y2B3T1, U87.
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His interventioninhibited the external exploration aspect of critical thinking, and it
was also anissed opportunity to facilitate understanding by asking F5 to explahat
sort of interaction she meant, when she said bilirwas bound to albumin.

7.8. Group Y2B3, Steps1to 5 of scenario on gallbladder and liver function.

Group Y2B3 went on to complete steps 1 to 5 ofenado featuring a patient with

obstructive jaundice.
7.8.1. Cognitive presence.

All five categories of cognitive presence were tifexd in this discourse and, again, the
pattern varied according to the step of the PBLcgss. In particular, there was
abundant evidence for cognitive presence in stdpaénstorming, with uninterrupted
runs ofexternal exploration, internal exploration andintegration. For example, F4
said that in the dissection lab she had noticetdifferent cadavers had different-sized
gallbladders (U203), therelintegrating the topic of discussion with another part of
the course F6 said the gallbladder ‘... felt like a stress'b@204), an example of
internal exploration by making ananalogy whilst F4 hypothesisedthat the
gallbladder ‘mustn’t be very expandable if it cafét stones pass...” (U205). F1
demonstratedntegration by linking to herpeer's commentas well asinternal
exploration by explainingthat there’s only liquids going through usualliy206). In
step 4, formulating questions, F5 commented thist wWas the third time they had
encountered the enterohepatic circulation (U40&nckintegration with previous
parts of thecourse Cognitive presence is discussed further in m@hatio teaching
presence (7.8.3).

7.8.2. Social presence.

There was evidence for thenotional expression and cohesion categories of social
presence. In reading the PBL scenario, the Chairts half of the tutorial, F6,

stumbled over the name of an enzyme, gamma glutaangferase (U8). The
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Facilitator corrected her. F1 asked ‘Do they gedhertse the whole name or do they
just call it Gamma GT?’ (U13). The Facilitator aokviedged this was the case and F6
added, ‘the doctors say Gamma GT’ (U15). It didnsethat the students were
supportingone another in reacting against the Facilitaterighusiasm for using full
biochemical names. This, in conjunction with thesten between the Facilitator and
Chair for the first half of the tutorial, F1, sugte some negativity towards this

Facilitator. One might expect this would impact at@gely on the social environment.

7.8.3. Teaching presence.

The pattern of teaching presence in this discowae very similar to that in the other
discourse featuring Y2B3. That is, the Facilitgpoovided soft scaffolding in the form
of directive contributions, with all three indicators in eviden he facilitated
development; both he and the studerftacilitated understanding; and the students
tended tofacilitate the process, whereas the facilitator ofteanderminedit, in a
negative manifestation of teaching presence. There was also hard scaftptdaching
presence, witlstructure represented by thstepsand esource represented by the
scenario Complex relationships between these categorieteadthing presence and
other elements of the Col Framework are discusetmib

In step 1, defining terminology, F4cilitated understanding by seeking supportor
her grasp of the biochemical function of Gamma @€tpunting what she knew about
the enzyme; the video-recording showed the Fatdfitaodding whenever she was
correct: silent scaffolding (Carteet al, 2006). He facilitated development by
providing feedbacko F4, but simultaneousiyndermined the PBL processnegative
manifestation of teaching presence, since this lengthy excharegenot appropriate in
step 1. F4 realised this (U28): in an example ektléng presence enabling social
presence, thetructure afforded by thestepsencouraged her tto-operateand restore
group cohesion. Unfortunately, the Facilitator continued to impaegatively on the

process and group cohesion by beiligective, giving information about Gamma GT.
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In response, the Chair looked directly at the s¢ribll, and stated a main issue,

effectivelyinterrupting the Facilitator but therelfyacilitating process.

Step 3, brainstorming, began with F4 offering tavdra diagram of the gallbladder,
which rendered the Scribe temporarily redundantmiaele goke of this, saying he'd
just stand in the corner (U67), which led to exthgbking. Thus theresource
category of teaching presence led to positive aghtive aspects of social presence,
enablingemotional expression, but also anegative manifestation, namelylack of
cohesion F2 tried tofacilitate the process and get them back on track, asking if they
were talking about normal bile production (U71),t khe Facilitator was more

successful when he encouraged the group to listdhgonents of bile (U77).

As with step 3 in equivalent discourses, there wdemty of examples of teaching
presence enabling aspects of critical thinking.ngsa resource, a diagram on the
whiteboard, enabled F5 (U228) facilitate understanding; she described that in
patients with obstructive jaundice, bile is prodlicgs normal but gets backed up
because of a blockage. This was not coded as etmarbecause her intonation made
it clear she waseeking supporfor her understanding. However, she went on to
demonstratanternal exploration when shehypothesisedvhy such patients would
have high levels of bilirubin. A further example svseen in a line of discussion about
treatment of obstructive jaundice. This was stiradaby F1's question (U261),
external exploration, about the purpose of cholecystectomy, which isoseal of the
gallbladder. By beingdirective and facilitating development through providing
support the Facilitator enabled several instancestd nal exploration via hypothesis

formation He agairfacilitated development, confirming:

. we don't want [stone formation] to happen againit.was the
concentration [of bile] within the gallbladder thatas the problem ...

if we take her gallbladder out dilute bile will ¢kle out all the time...

Fac, Y2B3T2, U275.
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In Step 4, formulating questions, there was furtbadt scaffolding by the Facilitator,
who gavedirective adviceabout the focus and depth in relation to spealifectives.

There was evidence of teaching presence enablpertssof critical thinking: thus the
scenariQ a resource, promptedinternal exploration by F6, who suggestedthey

‘should always make reference to the liver functjeests] ..." (U477); whilst F1
demonstrated esolution, applying her knowledgef the frequency with which liver
function tests had featured in PBL, to conclude 6ae assume it's important’ (U479).

Negative manifestation of teaching presence resided mainlypmissionof step 5; and

in undermining the PBL proces®ften the Facilitator was responsible for théelatbut
sometimes students were. For example, during stegn Zhearing the suggestion of
gallstones as an issue, F5 (U39) and F4 (U40)edrayto brainstormingntegrating
their experience of cadaver dissection earlierh@ dourse Also, F1 demonstrated
external exploration, seeking confirmatiorabout the reason for pale stools (U43),
further undermining the PBL proces®ne wonders if students’ failure to adhere to the

process was related to the negative example prdvagehe Facilitator.
7.9. Group Y2C3, Steps6 & 7 of scenario on viral hepatitis.

A second group of Year 2 students debriefed aboat faepatitis, but not bilirubin
metabolism; possibly, they decided they had adddeskis sufficiently on previous

occasions.
7.9.1. Cognitive presence.

There was evidence for all five categories of cbgmipresence within step 6. For
example, F3 demonstrateekternal exploration via information exchangeand
internal exploration via exemplification saying Hepatitis A is ‘spread by the
faecal/oral route and poor sanitation and hygiéke,not washing your hands or else
food being washed with contaminated water’ (Ullh éxample ofresolution via

reflection on learningvas:
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[The lecture was good] because he kept the sammatofor each
virus, so went through ... HepA ... this is what iktobke, this is how

you diagnose it, and then HepB.

F1, Y2C3T1, Ul177.

Cognitive presence is discussed further in relatoteaching presence (7.9.3).

7.9.2. Social presence.

The social presence in this Col was positive, witamples oemotional expression
andcohesion. There was almost neegative manifestation of social presence. In one
example of a digression that impacted negativelycamesion, the student eventually

realised and finished with: ‘that was a diversibere, sorry’ (F4, U186).

7.9.3. Teaching presence.

Soft scaffolding teaching presence was evident. Faalitator for Group Y2C3 was
closest in style to the Facilitator of Group Y1@ao featured in Chapter 6. They both
made relatively few interventions, often using awges toprovide supportfor ideas,
therebyfacilitating development. The Facilitator of Y2C3 also did this lgodelling
good learning behaviour (U109, U111, U116). Howevkere were severahissed
opportunities to enable cognitive presence. Some of his intdives were
simultaneously regarded as positive and negativeifesdations of teaching presence.
For example, when F2 explained that ‘... you canogetr your jaundice and then you
can get [it] again ...’ (U19), the Facilitator reldtan anecdote about his experiences on
a cycling trip in New Zealand, where one of his pamons contracted hepatitis and
kept getting recurrences, which the Facilitatodsaas ‘the effect of taking alcohol’
(U20). So heacilitated development by providing supportfor the idea that one can
get recurrent - or chronic - hepatitis, and heddrat one reason; but this wamessed

opportunity to ask why alcohol consumption might lead to clodrepatitis, or to get

164



students to hypothesise about other possible exjptans. The Facilitator did

occasionallyfacilitate under standing by asking ajuestion For example:

Has anyone any idea why in the case of HepB thegkcfor your

[immune] response but they don’t with HepA...

Fac, Y2C3T1, U107.

In this case, teaching presence enabled an aspectitizal thinking, internal
exploration, since FlhypothesiseqU108) it was because there were typically people
who failed to respond immunologically to hepatisinfection, unlike the case with
hepatitis A. F2hypothesisedurther that ‘maybe [with] HepA you get over itchit
doesn’'t become chronic ...” (U110). They were onrigét lines: some people fail to
mount a sufficient immune response to hepatitisviBiout vaccination, they are at risk
of chronic hepatitis and consequent liver damagaotiler example of teaching
presence enabling an aspect of critical thinking wéiere the Facilitator'suestion
about the role of interferon (U15%cilitated understanding and led to therigger,
external exploration, internal exploration and integration aspects of cognitive

presence. For example, tleigplanation

The key thing is that [interferons] induce the ‘seinzymes so that the
cell inhibits transcription or translation [of] theiral [genome]...

F1, Y2C3T1, U163.

The Facilitator encouraged the group to engage thilstr ucture of the PBL process:
specifically, to completestep 7. He therebyfacilitated the process, demonstrating
interaction between hard and soft scaffolding teagripresence. This enabled several
aspects of critical thinkingexternal exploration, integration and resolution. An

example of resolution wasflection on learning
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| found it strange that there was a change of dice; we’'d been
looking at all this physiology and biochemistry aaidof a sudden it's

... Infectious disease.
F4, Y2C3T1, U263.

In step 7, soft scaffolding manifest dacilitating development by facilitating
reflection when the Facilitator's comment about the impar¢éanf hepatitis (U265)
directly enabled theesolution aspect of critical thinking, as well as tesotional

expression category of social presence, as F2 reflected emttidence of hepatitis:

That's what | was thinking, especially ...with theiglusers in [the
city] ... it's quite frightening to know that 75% wmftravenous drug

users [have the disease].
F2, Y2C3T1, U266.

In this discourse, there was relatively little eande for hard scaffolding teaching
presence, with only one or two examplesredource or structure. This may have
reflected the fact that (i) the students were atiking about physiological processes or
anatomical structures, so they had no reason tw drélow diagram or a schematic
diagram; and (ii) rather than follow theBL processand address each of their
objectives in turn, the students had agreed abuiteet that they would ‘feed back all of
HepA and then HepB and HepC’ (F1, U2).

7.10. Group Y2C3, Steps1to 5 of scenario on gallbladder and liver function.

Group Y2C3 then completed steps 1 to 4 of the P&inario featuring a patient with

obstructive jaundice.
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7.10.1. Cognitive presence.

In step 1, evidence for cognitive presence wastdithio some instances efternal
exploration, when studentsexchanged informatign asked questions sought
clarification or sought confirmationStep 2 additionally had examples of thegger
category of cognitive presence. There was also smteenal exploration, which
occurred when students were trying to decide whddienetabolism and fat digestion
were relevant learning issues. Miggestedthey should just look at digestion,
explainingthat ‘metabolism wouldn’t really involve bile, walilit?” (U63). As with
other groups, the brainstorming step provided ewdgdefor all five categories of
cognitive presence, whilst in step 4 there was exwd forexternal exploration,
internal exploration and resolution. Cognitive presence will be discussed further in

the context of its interaction with teaching prese(v.10.3).

7.10.2. Social presence.

There were many indicators for tlemotional expression andcohesion categories of
social presence in each of steps 1 tdNdgative manifestations of social presence
were few. They occurred when the Facilitaeasedhe Scribe about needing ‘to stand
on a chair (U135); when F3easedF1 about the correct number of carbons in
cholesterol (U155); when the Facilitate|asedF3 about yawning ‘on camera’ (U368);
and one example oflack of cohesiopwhen M2 disagreed (U380 and U381) with F3’s

suggestion that chylomicrons were involved in enfiakion of fat.

7.10.3. Teaching presence.

There was evidence for teaching presence througtiosithalf of the tutorial, but
particularly during step 3, the brainstorm. Sofafsdding manifest in the many
examples ofacilitating process, from the Facilitator and from students. The Fetir
made many more interventions in this half of thrial, many of thenfacilitating

understanding or development (Appendix M). He used a strategy that was also
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identified retrospectively in the equivalent diss®i featuring Group Y1C3: he
facilitated understanding by encouraging integrationhelping students to make links

with previous learning.

In some cases, his interventions enabled cogniireeence. For example, in response
to a statement by F4 (U115), fexilitated under standing by questioningwhether bile
salts and bile acids were ‘the same thing?’ (Ul1I#fis directly enabled several

indicators forexter nal exploration, beginning with the followingnformation

Acid is the salt with a metal of ... sodium ...inggahthat’s what’s an

acid [is]...
F1, Y2C3T2, U121.

F2 questionedwvhether ‘the salt [is] still acidic or ... an alk&li(U122).F1 followed
with seeking confirmatian ‘Aren’t salts neutral?’ (U124). MZansweredin the
affirmative (U125) then contradicted this, sayimgffers tend to be salts which have
got a slight pH to one side or another [of neutrdll an example ofinternal
exploration, F4 hypothesisedhat bile salts and bile acids were ‘just ... eliéint names
for the same thing...” (U129). In fact, they aret tloee same. Bile salts are more
amphipathic than bile acids and hence better detésgonly bile salts are found in bile.
Note that the Facilitator did not provide this imf@tion; he hinted (U117) that bile
salts and bile acids were not the same and | wexfect him to have ensured the

students returned to the topic and clarified thimghe subsequent debriefing.

Hard scaffolding teaching presence includgrducture, in terms of thesteps and
resour ce, with reference to thecenarioin steps 1 and 3, and textbooksn steps 2 to
4. There were a fewegative manifestations of teaching presence, including being

negative about thesefulnesgM3, U97) oravailability (F4, U201) of a resource.

In one instance, the Facilitatortpiestion ‘Why do you need a gallbladder?’ (U228),

should havdacilitated understanding and stimulated aspects of critical thinking, but
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F2 said flippantly, ‘Because it's nice ... it's a fiyecolour’ (U230, U232), which
causedlaughter Thus U228 led temotional expression, as well as toa negative
manifestation of social presence, namdhck of cohesionBut the Facilitator persisted
in facilitated under standing by identifying theconflicting informationthat rats do not
have a gallbladder (U233).

This concludes the analysis and interpretatiomdividual discourses. In this Chapter,
we saw similarities between those discourses fiegfsteps 6 and 7 of the PBL process,
and between discourses featuring steps 1 to Scplarly in the way critical thinking
manifest. Differences resided mainly in the wayinich teaching presence manifest.
Instances were seen where any one element of thEr@mework impacted on another.
In particular, there was unequivocal evidence éaiching presence enabling aspects of

critical thinking.
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Chapter 8. Cross-cutting themes: critical interpretation of findings.

In this chapter, cross-cutting themes from theifigd are critiqued in relation to the

original research questions (see 4.4.2).
8.1. Evidencefor critical thinkingin the PBL context.
8.1.1. Critical thinking asan individual or community activity?

The first research question asked to what extdtitalr thinking is demonstrated by
students participating in PBL tutorials in the gasglears of a Scottish medical
curriculum Critical thinking, as viewed from a socio-constiust, Col perspective, is
seen in this contexAspects of critical thinking, equivalent to cateigsrof cognitive
presence, were identified in each discourse, foh egoup in this study. Generally,
there were indicators for all five categories oftical thinking in each discourse,
regardless of the students’ year of study, thdifatr, or the scenario being addressed.
However, individual utterances were typically cod®da single aspect of critical
thinking. There were exceptions: for example, stfyear student demonstrated internal
exploration, integration and resolution in a singfieerance (F4, Y1C3T2, U58); another
demonstrated external exploration, internal expionaand resolution (F3, Y1B2T1,
U96); but there was no instance of any student detrating all five aspects of critical
thinking in a single utterance. Thus, critical ting in its entirety was a function of the

Col, the PBL group, rather than an individual witkthat community.

Within the various discourses, there were oftermgtley periods where several students
contributed utterances coded to the external eapdor, internal exploration and/or
integration categories of cognitive presence, with examples of the trigger or
resolution categories. Thus there was no sensaddfidual students, or the Col as a
whole, moving progressively through the five stagdscritical/reflective thinking
(Dewey, 1933; Garrison 1991, 1992) incorporatethjnadaptation (see 3.4) of the Col

Framework (Garrisonet al, 2000). Even in the context of faculty-moderated
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asynchronous online tutorials, which are potentiatiore structured than face-to-face
PBL tutorials, Garrisomt al (2001) did not find students working methodicathyough

the stages of critical thinking; rather 42% of jpogs were coded as exploration - an
amalgamation of my external and internal explorationith a further 13% coded as
integration. Using a different coding scheme, BRey and McMahon (2012) found a
preponderance of problem description and problepioeation, equivalent to external
and internal exploration. The relative difficulty identifying the trigger and, especially,

the resolution categories of cognitive presencalm@issed further in 9.1.3.

8.1.2. Contribution to critical thinking by individualsin the Col.

Individual members’ direct contribution to criticthinking by the Col was not an
original focus of this study, but relevant findingere uncovered. Some students were
more commonly found to engage in certain aspectsitdal thinking. For example, in
Group Y1C3, students F3, M3, F1 and F4 respectisetygested three, two, one and a
further one of the issues for brainstorming, whihs& remaining four students suggested
none, reflecting greater or lesser contributionshi trigger category; to know if this
was typical, one would need to monitor the grougrottme. Some students made
utterances that included multiple aspects of @itibinking: for example, in Group
Y1B3, M4 demonstrated external and internal expiomna integration and resolution in
a single utterance (U101). One question is whethare students were better at critical
thinking than others. Theoretically, this might dgsessed by the frequency of their
utterances coded to aspects of critical thinkirrgpy computing critical thinking ratios
(Basu Roy & McMahon, 2012; Kamiet al, 2001, 2003; Newmarmt al, 1995).
However, such approaches are inconsistent with rdarpretivist approach. An
alternative is to consider patterns of contributiand/or the qualitative nature of
utterances by individuals. Tabulating contributiomg individual students revealed
substantial differences in the volume of contribng, but, more importantly, in the
pattern or nature of these. For example, in GroulB% M1 made very few
contributions, although he made at least one utteraoded to each aspect of critical

thinking, other than trigger. In contrast, M3 whe greatest male contributor in Y1B2

171



in terms of volume, but also in terms of the shemrety of indicators for the various
categories of cognitive presence in his utteranwbgh was interpreted as a qualitative
indicator of good critical thinking ability. For erple, he demonstrated integration by
making links between ideas, to parts of the coutsepeers’ comments, to prior

knowledge, to empirical evidence and to experientwith the course.

Some students contributed negative manifestatidnsritical thinking, generally by
placing a limit on learning. For example, in Y1B24 talked about having ‘covered’
(Y1B2T1, U167) material already; in Y1B3, F4 sdmttif students knew the contents
of a particular recommended textbook, they wenee‘fand sorted’ (Y1B3T1, U321).
Her peer, M4, openly admitted not learning the malgparasite’s life-cycle, seeing this
as irrelevant, since he was not aiming to becormeadogist. This may be considered
strategic. Such apparently negative contributions cognitive presence must be
appreciated in the context of the professional $oma outcomes and high-stakes exams
(Pardales & Girod, 2006), which is not to say tilsépuld go unchallenged. In step 7,
reflection on performance, this same student $eddsources he used were inadequate
and left questions unanswered (Y1B3T1, U320), lmugave no indication of what he
would do to resolve these, contrary to expectatminself-directed learners (Schmidt,
2000), in particular their self-management of reses (Garrison, 1997). However, the
importance of contextual, interpretivist coding vilisstrated in relation to this student,
M4: during the brainstorm in a second PBL scendmoasked if they needed to ‘cover’
(Y1B3T2, U586) bacterial structure. This was oraip interpreted as a negative
manifestation of cognitive presence, but from arlgbntribution it was appreciated that
he had been trying to determine if the group ned¢dadhderstand bacterial structure in

order to understand the mechanism of anti-bacteriags.
8.1.3. Aspectsof critical thinking in specific steps of the PBL process.

Aspects of critical thinking were associated wititle step of the PBL process. Given
the nature of this study, it would have been in@iast to consider the frequency of

indicators for different aspects. However, theres wabstantially more evidence for

172



various aspects of critical thinking in steps 3a{bstorm) and 6 (debrief) of the PBL

process, as evidenced by the varietyndicators. Thus in step 3, internal exploration
was likely to be evidenced by hypothesis formatiexplanation, offering alternative

perspectives or suggestions, exemplification amdigng analogies; whereas in other
steps of the PBL process, perhaps just one or tivéhese indicators would be

identified.

In step 6 of the PBL tutorial, Col members bring ftuits of their independent research
back to the group, for verification via discourggafrison, 1992). Students would
presumably have integrated and applied new knowledgring their independent
research to address the PBL objectives, but aatioml of knowledge constructed
outwith PBL would appear within the tutorial to lstraightforward exchange of
information. Yet integration and resolution werersén step 6, as Col members tried to
integrate peers’ contributions into their persokabwledge constructions (Van der
Vleutenet al, 2000), and as they reflected on the consequerfaatormation provided

by peers.

As expected, utterances in step 2, identifyingrlieay issues, were generally coded to
the trigger category of cognitive presence. Steahd 7, respectively where students
identified resources and reflected on the groupadyo and performance, were
frequently omitted or trivialised, which is a pitgince they offered opportunities for
students to justify their use of resources, oriqué these; and to engage with meta-
cognitive aspects of critical thinking. Indeed,gbgroups which did engage with step 7
- Y1A3, Y1B2, Y1B3, Y2C3 - all demonstrated someeag(s) of critical thinking
during that step.

8.2. Evidencefor social presencein the PBL context.

The second research question asked to what extemal spresence and teaching
presence were in evidence during PBL tutorials he featured Scottish medical

curriculum. There was evidence for social presemed twelve discourses investigated.
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In particular, emotional expression, as humourtuiea strongly in all tutorials, being
seen throughout the PBL process. There was relativere emotional expression
during steps 1 to 5 of the PBL process, than dusieps 6 and 7. In step 6, when
students were focused on sharing and thereby walgdaheir knowledge from
independent research, they may have taken this sewreusly and been disinclined to
joke.

There were relatively few explicit indicators of ewp communication: occasionally,
students made negative comments about parts autihieulum, seemingly unfazed by
the presence of the facilitator or the camera; @noup Y1C3 teased their facilitator,
showing they were uninhibited in the setting of Bf&L tutorial. The pervasive humour
indicated that students generally felt safe in BBt environment. It may be assumed
they felt able to communicate openly and test th@mking in the expectation of fair
critique. Social presence also manifest as grotmggion, indicators for which included
collaborative comments, co-operative commentsteration for the benefit of a peer,
inter-personal support, and support for ideas. €looal negative manifestatiorts
social presence included a lack of cohesion; fangle, when the teasing dynamic

between two individuals in Group Y1B2 threatenesl¢htical nature of the discussion.

Although the categories for social presence inghisly were the same as those used by
Garrisonet al (2000), and although they were identifiable ing éwence relevant to, the
PBL context, they were likely measuring subtly eliéint constructs. In the
asynchronous online environment, particularly ia darly years of this century, when
Garrison and co-workers initially applied theirrfrawork, online communication was
text-based, and social presence reflected thetyabilicommunity members to project
their personalities into the text-based online emment (Garrisoret al, 2000, 2010).
The use of emoticons (Garriseh al, 2000, 2001) was taken as proxy for emotional
expression, a category subsequently rebadged astie#f communication (Garrison,
2007). In contrast, in the PBL discourses in thiglg, there was direct evidence for

emotional expression, in the form of jokes, laughted statements of feeling.
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Research into online Cols has shown that the nafusecial presence within a Col may
change over time (Swan, 2002, 2004). Garrison (R0@% suggested that in the initial
stages, establishing personal relationships is itapt but group cohesion in the Col
requires a focus on the intellectual task. Swandifigs may have limited application in
face-to-face environments, where working relatigpshmay be established relatively
quickly and easily. Nevertheless, when the PBL f@et comes together the facilitator
should help establish a good social environmentfatilitate discourse and hence
aspects of critical thinking; whilst ensuring thpgrsonal relationships and fun do not

impair the inquiry.

8.2.1. Contribution to social presence by individual student members of the Col.

Analysis revealed interesting variation in indivadigontributions to social presence. For
example, in Group Y1B2, M1 made no utterances cddesbcial presence; he made
few other contributions, and it is tempting to sgate whether he was isolated in the
group, and whether there was a cause-and-effemtiamship between any feeling of
isolation and his limited contribution to cognitiygesence. In the context of online
tutorials, Swan and Shih (2005) found a strongetation between students’ positive
perception of the learning environment, and thesrspnal contribution to social
presence. In the present study, there was no attempeasure student perception of the
learning environment, which can only be inferrednirtheir personal contribution to
social presence. M1's peers contributed more, ande maried, indicators of social
presence in the brainstorming half of the tutofTdlis is consistent with this part of the
PBL process being relatively non-judgmental andxedi, since there is relatively less
expectation that students will know the materibhds already been noted (see 7.2.2)
that in Group Y1B2, F3 was a particular contributor negative aspects of social
presence in this group, and the interaction betwemand M3, and to a lesser extent
others in the group, suggested a poor group dynaviet these students also made
positive contributions to social presence, and tognpresence was readily identifiable

in discourses by group Y1B2. As proposed in 7.ge2haps if the overall balance in the
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social environment is positive, a cohesive approawsues, which enables aspects of

critical thinking.
8.2.2. Contribution to social presence by individual facilitators.

Interestingly, there was variation in the sociagence contributed by the facilitators in
this study. The female facilitators of Groups Y18% Y1A3 made almost no personal
contributions to social presence, in terms of tlderances, although from the video-
recordings their tone was friendly and supportAe discussed, Group Y1B2 had some
issues with the group dynamic; possibly, their Ratdr did not wish to encourage the
jokers in the group by joining in. Alternativelyivgn that both she and the facilitator of
group Y1A3 had been with their respective groupsafdew weeks, it is possible that
having established a comfortable social environneamly on, they now chose to focus
on the scaffolding aspect of their role. The maleilitator of Year 2 Group B3 also
made minimal contribution to social presence im&epf utterance: literally just three or
four in the two-hour tutorial were coded to sogedsence. Nevertheless, this facilitator
had a substantial personal presence in terms ofdluene of his contribution, since he
contributed about 25% of the discourse in the firalf the tutorial and 23% in the
second half (discussed further in 9.4). The ferfedditator of Group Y1B3 made some
direct contributions to social presence, jokinggently teasing group members, and this
did not seem to undermine the social environmantognitive presence (see 8.4). The
male facilitator of Group Y2C3 made just a few direontributions to social presence,
in terms of utterances; however, his style of featibn included personal anecdotes that
facilitated development. The personal nature otd¢laehing presence contributed by this
facilitator may have enhanced the social enviroringerd contributed indirectly to
social presence with the Col. The same was trugherfacilitator of Group Y1C3;
moreover, he made quite a few utterances that weded directly to the emotional
expression category of social presence. As not&l3r3, this facilitator joined in with
the joking to the extent that he impaired critidahking and had to refocus the group on
the task. Nevertheless, Group Y1C3 was generailg glisciplined; so much so that it
was not apparent from the transcribed discoursenie facilitator temporarily exited
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the room. At that point, Group Y1C3 demonstratesl o®hesion in the sense of being

wholly focused on the intellectual task (Garris@@07).

8.3. Evidencefor teaching presencein the PBL context.

There was substantial evidence for teaching presenall twelve PBL discourses, but
the way in which this manifest varied between thapparently reflecting the specific
style of the facilitator, the facilitative behavioshown by particular students, and/or the

scenario being addressed. Soft and hard scaffotdenghing presence was evident.

8.3.1. Soft and hard scaffolding teaching presence.

Soft scaffolding teaching presence was abundarailinliscourses. Interventions that
facilitated understanding, such as asking for fitation of meaning, asking probing
guestions, or identifying conflicting informationywere sometimes provided by
facilitators and sometimes by students. On therdthed, interventions that facilitated
students’ development were generally provided bg fhacilitator and directive

interventions were always made by the facilitatéacilitating the PBL process was
generally a function of the student chair, but stimmes the facilitator or another student

fulfilled this role.

Hard scaffolding teaching presence was also foarallidiscourses. Specific indicators
tended to feature in specific steps of the PBL @ssc Thus whilst the resource category
of teaching presence was identified in all sevepsstfor most groups, in step 1, the
resource referred to was likely to be a dictionany;step 2 it was likely to be the
scenario, as students scanned this to identifyilegrissues; whilst in step 3 students
would refer to diagrams on the whiteboard. Thecstme category of teaching presence

was mainly used if students or their facilitatdiereed to the steps of the PBL process.
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8.3.2. Manifestations of teaching presence in specific steps of the PBL process.

Teaching presence was distributed differently tghmut the seven steps of the PBL

process. Review of the categories present in eagh ®r each discourse (Appendix J)

revealed broad patterns. In step 1, definitions¢heng presence tended to manifest as
hard scaffolding, that is, structure and resousewell as soft scaffolding aimed at

facilitating process. The same was largely truestafp 2, identification of learning

issues.

In step 3, the brainstorm, all categories of teagluresence were evidenced, including
structure and resource; directive input; and feihg process, understanding and
development. Despite this, there were proportignddwer instances of teaching
presence in the brainstorming step, relative toitivg presence; there were often runs
of utterances indicative of cognitive presencegrspersed with occasional indicators of
teaching presence. Often, an aspect of teachingepce would precede sustained
discourse between students, whose utterances wod&lto aspects of critical thinking.
Sometimes consecutive comments were alternatelgdcad teaching and cognitive
presence, which potentially reflected a dispropodie level of intervention by the
facilitator, as for Year 2 Group B3; or relativedyperficial questions asked by the
facilitator that were answered in a single wordphrase, such as one facilitator's
guestion related to the categorisation of pneumd@WibA3T2, U1l71); or instances
where students initially gave a superficial or @hrtesponse to a question and the
facilitator continued to probe, such as in the aisse with Group Y1B3, where the
facilitator used this technique on a few occasifrikB3T2, U160 & U162; U175 &
Ul77; and U180, U183 & U186). Note that in step1and 4 of the PBL process,
indicators of teaching presence were more likelypeointerspersed with indicators of
social presence, which suggests that PBL Colsooéatly focus on the intellectual task

during the brainstorm, in this half of the tutorial

In step 4, teaching presence manifest as hard osdiaif, with structure being

contributed by the formulation of researchable cibjes and resource contributed by
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accurate recording of those objectives on the Wwhded, as well as by reference to the
scenario to focus questions appropriately. Sofffelcling teaching presence in step 4
included multiple indicators for facilitating prass consistent with, for example, the
chair or facilitator prompting the Col to word aegtion; or re-iterating or summarising
a question in a bid to move the process on (FaB2Y2, U735). Directive input from
the facilitator commonly featured in this step, sistent with explicit advice about the
focus or wording of questions. Facilitating develgmt also featured, reflecting, for
example, feedback to the group that their suggesticere appropriate (Y2C3T2, U686,
U701). In step 4, there was little in the way ofilitating understanding, with only
occasional examples, indicated by a student comfgntheir understanding (F4,
Y1C3T2, U645, U647 & U649), or providing clarifican (F1, Y2B3T2, U370),

although this latter example related to a digressioout coursework.

Where Cols engaged with step 5, soft scaffolding ganerally absent, but there was
evidence for hard scaffolding. Unsurprisingly, thas mainly via reference to resources
to address PBL objectives, consistent with the psepof this PBL step.

In all six discourses featuring step 6, sharingnmfation from independent research,
there was considerable evidence for the facilitatostudents facilitating understanding,
with all discourses including a variety of indicetofor this category: providing
clarification (F3, Y1B2T2, U46; F4, Y1B3, U210),edtifying conflicting information
(F1 Y1B2, U488; F1, Y2B3, U261; Fac, Y2C3, U233)kiag questions (F6, Y1A3T2,
Ul186; Fac, Y1A3Y2, U271; Fac, Y1C3, 437; Fac, Y2@3WU117), probing for
understanding (Fac, Y1B3, U71; Fac, Y2B3, U98; Fé2C3, U270), and students
seeking support for their own understanding (FAB¥,1U170; F4, Y2C3, U160). This
emphasis on facilitating understanding is expecséu;e the purpose of step 6 is to
allow students to share and thereby validate acdnfegure their constructions of
knowledge (Van der Vleutest al, 2000).

In all six discourses featuring step 6, there wasglemce of the facilitator providing

support and thereby facilitating development, aehamategory in this adaptation of
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Garrisonet al’'s (2000) Col Framework. This support took the foofnconfirmatory
nods (Y2B3, U27), hence silent scaffolding (Caedteal, 2006); anecdotes (Y1C3, U13;
Y2C3, U20, U42 & U168); summarising students’ cimitions, implying they were
correct (Y2B3, U204); giving didactic informatiohat built on students’ contributions
(Y1A3, U100); or asking questions that referred stwdents’ contributions and
encouraged elaboration (Y1B2, U140; Y1B3, U97, U298ther indicators of
facilitating development were mainly seen in thdseourses featuring Year 2 groups.
They included feedback to the group (Y2C3, U343)iratividual (Y2B3, U262),
promoting meta-cognition or self-directed learniB3, U322), and role-modeling
such characteristics as uncertainty (Y2C3, Ul09erssonal construction of knowledge
(Y2B3, U573).

The variety of indicators used by facilitators oe&f 2 PBL groups to facilitate
development could be explained by them having ¢hevant scientific expertise and/or
confidence to give feedback and support. The tatii of Y2B3 was inclined to use his
expertise to make corrections or be directive. dntiast, the facilitator of Y1C3 had
content expertise for the scenarios he was faigaeven joking that he would tailor
his forthcoming supporting lecture to suit the groobjectives; but his contribution to
facilitating development was limited to anecdotapsort for their ideas. The issue of
content expertise has been much-discussed in thdifeBature. It is generally accepted
that expertise in facilitation is more importanamhcontent expertise (Gilkison, 2003),
but that it is ideal to have both, provided thatteot expertise is used appropriately, to
recognise when students have misunderstandingstoanse facilitation skills to help
them realise and address this. Where facilitatoasehcontent expertise, their
pedagogical stance (Wilkie, 2004) may influence tiogy utilise that expertise; that is,

how comfortable they are with relinquishing a tesetentred approach.

The category of facilitating process was ubiquitomudiscourses featuring step 6. This is
unsurprising, because one might expect there woelld need to move the students on
through their answers to each objective. Finalfydhscaffolding teaching presence was

always seen in step 6. Structure was generallgateld by reference to the PBL process
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and working through the set questions. Resourcegemasrally indicated by reference to
textbooks or other sources of information, or byl@ation of information to the

scenario.

Not all groups engaged with the final reflectivepsbf the PBL process, but where they
did, teaching presence was mostly in the form aoffifating process, consistent with the
facilitator or chair most likely having to pressudénts to engage with step 7;
anecdotally, students are inclined to omit thiserEhwere also some examples of
facilitating development by encouraging reflect{diiB2, U290; Y2C2, U265).

Some manifestations of teaching presence were cgladgative, given their impact on
critical thinking. In the main, these took the foh missed opportunities to enable
critical thinking, which was particularly evidemt steps 3 and 6; this was in spite of the
fact that these two steps already provided mucthefevidence for aspects of critical
thinking. Other negative manifestations includedenainces that undermined PBL,

specific disciplines, or the specific scenario,utjo these were atypical.
8.4. Factorsthat enable or impair aspects of critical thinking.

The third research question asked what interaceaist between the different elements
of the adapted Col Framework, and what this sagsitabnablers of, and impediments
to critical thinking. Colour-coding of tabulatedtetances assigned to cognitive, social
or teaching presence allowed easy identificatiosigle utterances coded to more than
one element; or consecutive utterances coded fteralit elements: respectively,
interaction of elements within or between utteranéalditionally, there was sometimes

interaction between different categories withinngke element.

8.4.1. Interaction between categories within a single element.

Sometimes, as described in 8.1, multiple aspectsrib€al thinking were identified
within a single utterance, which was the closesindividual within the PBL Col came

to demonstrating critical thinking in its entiretyowever, interaction between aspects
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of critical thinking, or cognitive presence, wasaleflected in consecutive utterances
coded to this element. Thus discoupse se enabled sustained cognitive presence. This
is consistent with Lipman’s (1991) contention thdiscursive inquiry’ (p.73) amongst

members of a Col facilitates cognitive presence.

A feature of several PBL discourses was interacbetween positive and negative
manifestations of teaching presence, sometimes &ngle utterance, sometimes in
consecutive utterances. For example, when a stufdeilttated understanding by
identifying conflicting information (F3, Y1C3T1, U3, that same utterance represented
a missed opportunity for the facilitator to enalolétical thinking by encouraging
students to come to a shared understanding ofaibie. tA more complex interaction
between positive and negative teaching presencemvare a Year 2 student facilitated
her own understanding (F4, Y2B3T2, U27) of the b&nical function ofy-glutamyl
transferase, by recounting what she knew aboutriigme and seeking support for this.
The video-recording showed the Facilitator noddivigenever she was correct, which
was interpreted as him facilitating developmenglwng feedback, but also as a missed
opportunity to enable aspects of critical thinkidny, encouraging other students to

validate F4’s understanding.

Finally, there were many instances of interacti@ween hard and soft scaffolding
teaching presence: for example, where the strugitoeided by the PBL process (see
7.9.3) or the use of a resource (see 7.3.3) famglit students moving through the
process, or where a resource provided a meansadiitdting understanding (see 7.2.3,

Appendix K).
8.4.2. Interaction between elements of the adapted Col Framework.

Given my aim to identify enablers of, and impeditseto critical thinking, it was of
especial interest to examine the interaction betwelements of the adapted Col
Framework (Garrisoret al, 2000), to identify factors impacting on criticddinking.

Chapters 6 and 7 described many examples of itit@nacbetween pairs of elements,
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especially between social and teaching presenakbatween teaching and cognitive
presence. Sometimes such interactions were sebm\aitsingle utterance, but often in
consecutive utterances. The latter were more irdtu® in answering research question
three, since they permitted inferences about erableand impediments to aspects of
critical thinking.

Also, there were instances of interaction betwe#ntraee elements of the Col

Framework. One example was seen during brainstgrmipout the causative agent of
pneumonia, by group Y1B3 (U161 to Ul1l74; see Appendi, in which several

manifestations of teaching presence - resourcéitéiog understanding by identifying

conflicting information and by probing, facilitagndevelopment by providing support -
interacted with all five aspects of cognitive presse which were contributed by
different students; and also interacted with thbeston category of social presence.
With group Y2C3 (see 7.9.3), teaching presence festnas facilitating development
through encouraging reflection (U265) led diredthythe resolution step of cognitive
presence, as F2 reflected (U266) on her thoughtsitathe frequency of hepatitis
amongst drug users; teaching presence simultanemdsko the emotional expression

category of social presence, as the student refféorthis knowledge as frightening.
8.4.3. Theimpact of social presence on aspects of critical thinking.

Much of the research on the Col Framework has gemi®n identifying indicators for
one particular element: either cognitive presenGariison et al, 2001) or social
presence (Swan, 2002, 2004) or teaching presenude(donet al, 2001). Others have
been interested in how a specific element, gernesaltial presence, changes over time
(Swan, 2002, 2004; Swan & Shih, 2005). Only mooendy have publications emerged
where the focus has been on how one particular exlermay impact on another.
However, this is potentially the most importantaad inquiry, especially if one is
interested in finding out how best to enable aitihinking by students. The remainder
of this chapter looks at ways in which social aeaching presence impact on cognitive

presence.
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Analysis of interactions between cognitive and alopresence provided little direct
evidence that social presence enabled criticakiigy but there was generally evidence
for a positive social environment and positive abenteractions, which should be
conducive to making hypotheses and suggestions,a#tethpting to validate one’s
thinking by sharing information or conclusions. Talaility of discourse to facilitate
cognitive presence (Lipman, 1991) was demonstrétedexample, see Appendix K).
Social presence potentially enabled teaching poesen that the positive atmosphere
may have encouraged students to draw diagrams, facilitate their understanding by
seeking support for their knowledge constructiosisch hard and soft scaffolding
teaching presence was in turn shown to enable @spécritical thinking. We may
therefore conclude that there are two potentialhaeisms for social presence to enable

aspects of critical thinking, indirectly.

Negative manifestations of social presence indyeohpaired aspects of critical

thinking: examples were where the joking or the adgit between Col members
brought to a halt discourse featuring aspectsittalthinking. Regarding the impact of
social presence on critical thinking, then, thenestrbe a sufficiently positive social
environment to encourage discourse, to indireatBbée aspects of critical thinking; but
where the social environment detracts from a cekeapproach to the inquiry, there
will likely be a negative impact on critical thimig. This resonates with the distinction
others have made between different forms of sgridence: affective communication
necessary to establish and maintain the sociatioethip between group members
(Garrison, 2007) and communication that refleatsl@esive approach to the intellectual
task (Swan & Shih, 2005). An important role of itfeair and facilitator is to ensure
these are present in their right proportion.
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8.4.4. Theimpact of teaching presence on aspects of critical thinking: overview.

Interactions between teaching and cognitive presemere plentiful in all twelve
discourses. It was clear that teaching preseneetlirenabled various aspects of critical
thinking. This was true both for soft and hard &ading teaching presence. In terms of
soft scaffolding, examples included where faciltatof understanding by asking a
guestion (Fac, Y1C3T1, U15) or by identifying caetthg information (F1, Y1C3T1,
U84) was directly followed by utterances coded tmgritive presence; see also
Appendices K and L. In terms of hard scaffoldingggdams on the whiteboard, an
indicator of the resource category of teaching emes, directly facilitated the
hypothesis formation and explanation indicatorandérnal exploration, as seen in a
lengthy contribution explaining the action of mermae (M2, Y1B2T1, U203). The
impact of soft and hard scaffolding teaching preseim enabling aspects of critical

thinking is discussed further in sections 8.5 art] &spectively.

Critical thinking could be prevented through inade® soft scaffolding teaching
presence, with facilitators missing opportunitie®hable aspects of critical thinking; or
through inappropriate use of hard scaffolding. E&ample, over-use of the dictionary
(F3, Y1B2T2, U46) prevented aspects of criticahkimg, since it undermined the
brainstorm; it also impacted negatively on groupesion, offering another mechanism
for indirect negative impact of a resource on ctgaipresence. Occasionally there was
direct impairment of critical thinking through inajopriate expression of teaching
presence, such as when the facilitator of Group ¥2B87) interrupted F5’'s
contribution, and brought her external exploraadout bilirubin to a halt.

8.5. Typesof soft scaffolding and their impact on critical thinking.

Facilitators’ utterances were not coded to cogeipivesence. The focus was on critical
thinking by students, and facilitator interventiomsre of interest only inasmuch as they
enabled or impaired critical thinking by the Cal. dontrast, students’ utterances were

coded to cognitive presence as appropriate; bulests also contributed to soft
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scaffolding teaching presence via their facilitatimput. Different types of facilitative

input were demonstrated by facilitators and stuslemgreater or lesser degrees.
8.5.1. Facilitating understanding.
Questioning.

When a student asked a question, it was genersglynaed they were not intending to be
facilitative and the utterance was coded to thern@l exploration aspect of critical
thinking, as an example of seeking information,ficoration, or clarification. In some
cases, where the student gave what seemed to ées@npl construction of knowledge
and asked if this was correct, this was coded ashieg presence, since it was
considered that they were facilitating their owrderstanding. Very occasionally, it
appeared from the context that a student was trymgfacilitate his/her peers’
understanding through questioning, and in suchscHsey were fulfilling the role of
facilitator. Asking questions (Wilkie, 2000), oriaation (Gilkison, 2003), is a
recognised facilitation skill; and it was assumieat wwhenever facilitators in the present
study asked a question, they knew the answer alre@advere not necessarily interested
in the answer for its own sake, but were questmitudents to test or facilitate their
understanding.

In her research on skills employed by facilitatorsa pre-registration nursing diploma
programme, Wilkie (2000) found questioning to bedusost commonly. Consistent with
this, questioning was a strategy employed by dilifators in the present study,
particularly in step 3 of the PBL process, brainsiag, and in step 6, sharing information
from independent research. Closed questions, wwitheld options for response, were
less successful at eliciting sustained cognitivesence than were open questions; for
example, in discussing glucuronidation, when onalifator asked ‘what [chemical
group] have we stuck on? (Y2B3T1, U53), he receive three-word response,
representing external exploration via informatieclenge. Facilitators who asked open

guestions prefaced witlwhy andhow tended to enable the internal exploration aspects
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of critical thinking, since these questions encgath hypothesis formation and the
offering of tentative explanations. For exampleareling the relationship between flu
and pneumonia, a facilitator asked: ‘why do yownkhone might lead to the other?’
(Y1B3T1, U288), which led to several hypothesesngebffered. Similarly, in
discussing the pathophysiology of stroke, a fatiit asked: ‘why does a bleed damage
the function of the surrounding cells?’ (Y1B2T2, 983, which was followed by the
creative thinking component of critical thinkingitérnal exploration and integration.
Why andhow questions would come within Wilkie’s (2000) eladion category, which
she defined as questions that probed students’ ledge or prompted [higher-order]
thought. Another category of question defined byki#i(2000) was one that verified
completeness: where the facilitator hinted therse mare information to be provided, or
the matter was more complex than had been impadh questions could be directive,
prompting or challenging, and Wilkie (2000) fouruht her participants were most
likely to ask directive questions. In this studyamples were found for all three types of
question. Thus, ‘what about the role of interfeheme?’ (Fac, Y2C3T1, U159), directed
Group Y2Ca3 to talk about this cytokine, enablinternal and external exploratiohhe
prompting question, ‘do you think the cough refiexas strong in an older person?’
(Fac, Y1A3T2, U279), encouraged Group Y1A3 to rewvithe cough reflex; this
intervention led to some internal exploration, aseveral instances of external
exploration, via information exchangghe question|bile] salts and acids are the same
thing?’ (Fac, Y2C3T2, U117), challenged Group Y2£fl directly enabled a series of
utterances coded to the external exploration, malezxploration and resolution aspects
of critical thinking. Clearly, different types ofugstion are useful in enabling critical
thinking, and different aspects of critical thingin

Finally, the tone in which questions are asked @&du important, since this may
influence social presence, which could indirecthal@e cognitive presence. In this
regard, the facilitator of group Y2B3 at times sedminterrogative, rather than

facilitative. Nevertheless, his interventions ofearabled cognitive presence.
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Probing.

Probing, one of the indicators for facilitating @mstanding, is similar to the facilitation
skill of re-elicitation (Gilkison, 2003), which mig involve repeating a question,
rephrasing it, or otherwise indicating ‘that theeypous response ... was inadequate’
(ibid.). This was a strategy used by all but one fatdit (Y1C3) in step 6, where
students brought to the Col their personal knowdedmpnstructions following
independent research. It is unsurprising that pigplwvould feature here. The facilitators
of Y1B3 and Y2B3 also used probing in the brainsiog step. In a particularly notable
example with Group Y1B3, the facilitator asked sal/probing questions (U552, U556,
U558, U560, U563) to encourage students to takbaamd an objective about normal
respiratory defences against pathogens. Finallg, whs successful, when, ‘If [the
pathogen’s] in the outside air how does it get fitbire to the lungs? What does it have
to overcome to get there? (U563) elicited ‘Yourrriex defences.” (F4, Y1B3T2,
U564). Generally, probing enabled aspects of dalitihinking, especially external

exploration, internal exploration and integration.
Providing clarification.

Facilitating understanding by providing clarifiaati on previous input was often a
function of students. For example, in the braimstok4 in Group Y1B2 clarified that
stroke ‘is reversible in the sense [that] you camgour function back.” (U614). This
enabled social presence, as F2 and F3 supportedeiheand cognitive presence, since
F3 exchanged information that physical damage #@inbtissue was not reversible

(U615). However, providing clarification sometimegsed a line of discussion.
I dentifying conflicting information.

Facilitators and students contributed this indicafdeaching presence, which generally
enabled aspects of critical thinking. Thus, in aimstorm about stroke, a student

identified what seemed to him conflicting inforntetj that having one stroke
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predisposed the individual to a second. He sait;eéo/ou’ve had one surely you're kind
of monitored more’ (M3, Y1C3T2, U353). This was ltoled by several students
offering hypotheses (U355, U358, U360), explanati@s361, U366, U369), integration
(U356) and information (U359) to account for thygparent paradox. Thus teaching
presence enabled the creative thinking componertdrio€al thinking, plus external

exploration.
8.5.2 Facilitating development.
Giving feedback.

Indicators for facilitating development includeedébdack to the individual and feedback
to the group, which resonate with Gilkison’s (20@8)jilitation skills of giving feedback
and evaluating, since feedback is necessarily gdegtby evaluation of performance. As
discussed earlier (see 8.3.2), in this study mdenjlitators of Year 2 groups provided
direct feedback. Feedback tended to enable thenait€F4, Y2B3T2, U348) and
external exploration (F2, Y2B3T2, U350; F4, Y2C312344; M2, Y2C3T2, U459)

aspects of critical thinking.
Providing support.

Gilkison’s (2003) identification of summarising as facilitation skill chimes with
facilitating development through providing suppdfacilitator support for ideas was
interpreted as facilitating development, becausethef power relationship between
student and facilitator; whereas support for ideash peers was interpreted as a social
function, aiding group cohesion. Summarising thecassion provides support since it
gives indirect feedback that appropriate, releviafdrmation has been shared. An
example is where a facilitator summarised (Y2B3W204) the Col discourse about
ways in which a viral infection might be diagnoséahother technique, used by the
facilitators of Y1C3 and Y2C3, was to provide supipda anecdotes relating to student

contributions, implying agreement with their ideas, providing additional details.
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Facilitating development through providing suppdirectly enabled aspects of critical
thinking. For example, in discourse Y2C3T2, it dedbexternal exploration (F1, U276;
F1, U436; M2, U438; F4, U503), internal exploratidii3, U264; F1, U276; M2, U280;
F2, U428; M2, U438; F1, U498; F4, U503) and intégra(F1, U430; F2, U595).

Role-modeling.

Another aspect of facilitating development is mouglbehaviours appropriate to
participating in a Col, which would include quesiitg (see 8.5.1). When the facilitator
of Y2C3 modeled arriving at a new understandinguélotirasound treatment for kidney
stones, this directly enabled external explorat{i, U464) and integration (M3,
U469). Facilitators also modeled active listenimpich, if adopted by the Col, would
serve as a mechanism for fostering group cohesam example of teaching presence

enabling social presence, which could then indiyesrtable cognitive presence.
Encouraging meta-cognition and self-directed learning.

Facilitators also have a role in fostering seledied learning (SDL) capability (Katz,
1995). By Schmidt’'s (2000) definition, this is abatudents defining the learning
activities or focus. Consistent with this, one litatior noted, ‘It's not my job to chip in’
(Y1B3T2, U329). Garrison (1997) defined SDL as udthg motivation, self-
management and self-monitoring (see 2.3). This dagtect is related to appraising
cognition and meta-cognition, consistent with tbsofution aspect of critical thinking.
However, there was relatively little evidence facifitators explicitly encouraging

meta-cognition or reflection on learning; one exwas in Y2C3T1, (U265).
8.5.3 Facilitating process.

Generally, this aspect of teaching presence wagriboted by the student chairs,
although other students and facilitators also domted. Chairs generally made
collaborative comments, encouraging joint ownershiighe process and a cohesive

approach to the inquiry. The chair in the occadlgrdysfunctional group Y1B2 tried
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using thestructure of the PBL process and her personal fatidn skills to tackle
negative manifestations of social presence (F2, 1B U160, 307, 555), with limited
success. As discussed in 8.4.3, an appropriatedmlaetween positive and negative
aspects of social presence is likely essentialeftsuring a cohesive approach to the
intellectual task (Swan & Shih, 2005), and hence doabling cognitive presence.
Promoting students’ awareness of good group dyrsame developing their chairing
skills could ultimately impact on critical thinkingithin the PBL tutorial.

Successful methods for facilitating process inctudggmmarising (Gilkison, 2003),
which can bring a line of discussion to a closee Tacilitation skill of refocusing

(Gilkison, 2003) is employed when there is a digies from the main topic, or where
students are dwelling on a minor point. An exangfleefocusing was the facilitator in
Group Y1B3 saying, ‘don’t go too much down thisdo@J281), to prevent students

focusing on a flu/pneumonia link.

Thus social presence, hard scaffolding affordethbyPBL process, and soft scaffolding
teaching presence may all be brought to bear ititéding the process. This in turn may

indirectly enable cognitive presence, by giving enbme for productive discourse.
8.5.4 Directiveinput.

Gilkison (2003) identified informing as a facilitat skill where information is provided
without any expectation of a response from studéithough this is discouraged in the
featured curriculum, Appendix J makes clear thaes facilitators did impart didactic
information. This did not generally enable cogmtipresence. Gilkison’s (2003)
facilitation skill of directing learning is similato directive input via giving advice,
which could enable cognitive presence. For exantpke utterance, “You've only really
looked at one risk factor. So you maybe want tohad.’ (Y1B3T2, U223) was followed

by a run of internal exploration.
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86  Typesof hard scaffolding and their impact on critical thinking

Hard scaffolding was defined in 3.3.8 as relatedht® design or resourcing of the
learning opportunity, via materials prepared orvmted by faculty to stimulate and
support learning. In the adapted Col Frameworkrethegere two categories of hard
scaffolding: structure and resource.

8.6.1 Structure

The structure afforded by the PBL process genemrigbled soft scaffolding teaching
presence, in the form of facilitating the process suggested in 8.5.3, this could in turn
enable cognitive presence. A variation was Grou@¥4 numbering of learning issues
in step 2, which led directly to the internal expkon, external exploration and

integration aspects of critical thinking (U79 toQ%), as students prioritised discussion
topics and gave their justifications. This is reisgent of the ordering of questions by
primary schoolchildren in Philosophy for Childrdasses (Lipman, 1995; see 3.3.9).

8.6.2 Resources

In this study, the major hard scaffolding resousees the scenario, whose function was
to provide a stimulus for learning. Scenarios needrouse interest and delineate the
inquiry sufficiently to make it manageable (Simon Ertmer, 2005). In medical
education, we expect interest to be aroused by:ill{Btructured, patient-centred
scenarios that mimic the clinical context, as wathsix scenarios in this study; (ii)
scenarios whose characters are related to those grevious scenarios, such as one
explored by groups Y1C3 and Y1B2, featuring Brube, businessman who had had a
stroke, and whose mother had featured in a pre\dcasario about dementia; or (iii)
scenarios whose topics allow for integration wikperiences from other parts of the
course and/or students’ personal experience, ssidheasocial medicine scenario on
care of the elderly, explored by Y1C3 and Y1BZ2alincases, the scenarios in this study

enabled identification of learning issues; henced hscaffolding teaching presence
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directly enabled the trigger aspect of criticalnting. In addition, application of
information or concepts (F1, Y1C3T2, U526) to tH&lLPscenario demonstrated that
hard scaffolding can directly enable the resoluispect of critical thinking, and this is

something the facilitator could encourage.

Scenarios could also enable soft scaffolding teacpresence. For example, in group
Y1B3, when M4 said ‘the history taken seems faiitpited so far’ (U342), the
Facilitator responded with, ‘That's to prompt yauldok at the history...if he told you
the history then there would be no question thdkd343). Thus the scenario enabled

the facilitator to encourage reflection on learnithgreby facilitating development.

The whiteboard was another hard scaffolding resotirat enabled soft scaffolding, via

facilitating understanding. This was seen in sdesahat required students to grapple
with pharmacological mechanisms, pathophysiologgetabolic processes. Although a

blood film was provided in the malaria scenariayds not much-used; possibly because
it was really intended for the brainstorming stepthat scenario, which happened prior
to the filmed tutorial. The final resource avaikbh the featured scenarios was the
dictionary. Not surprisingly, this was well-used step 1, definitions. However, as

discussed earlier (see 7.2.2. and 8.4.4), inapiatepuse of the dictionary potentially

had a negative impact on cohesion and may haveireaparitical thinking indirectly,

by reducing the possibilities for brainstorming.

To summarise this Chapter, hard and soft scaffgladian directly enable aspects of
critical thinking, and this is especially true fquestioning, probing and providing
developmental support. Sometimes hard scaffoldiaples aspects of critical thinking

indirectly, by first promoting soft scaffolding t&@ng presence.
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Chapter 9. Discussion.

This chapter picks up themes from the criticalréitare review and methodology
chapters, and considers them from the retrospevameage point of having applied a
socio-constructivist Community of Inquiry (Col) frework to study critical thinking in

the context of PBL tutorials in the early yearad@cottish medical curriculum.

9.1. Reflection on relevance of different conceptualisations of critical thinking
to the PBL context.

9.1.1. Critical thinking asa series of aligned cognitive activities.

At the outset of this study, my conceptualisatidreritical thinking was as a series of
aligned cognitive activities, including questioningasoning, evaluating statements,
forming judgments, and meta-cognitive activity (s28.1). Preliminary analysis of
PBL-derived data confirmed this conceptualisatioaswnot especially useful in
identifying critical thinking within PBL tutorialgn the featured curriculum. Application
of the adapted Col Framework (see 3.4) confirmed qluestioning was relevant, but it
was more complex than imagined from viewing critidanking as aligned cognitive
activities, since some questions were direct irdisaof the external exploration aspect
of critical thinking; whilst others were exampleSteaching presence (see 8.5.1) that
could enable aspects of critical thinking.

There was little evidence in the present studyédxplicit reasoning in the sense of
formal or informal logic. However, the hypothesiadaexplanation indicators for
internal exploration equated to possible and prigbadasons to account for specific
observations. They were similar to instances oformmg identified by Da Silva and
Dennick (2010), on the basis of indicators suckf andbecause Sometimes PBL Col

members evaluated statements; this was seldontixplit was implied whenever they

identified conflict. Some utterances coded to teolution aspect of critical thinking
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were judgments or reflections on thinking, but thegere relatively uncommon. The
PBL process notwithstanding, the relatively undtreed nature of the PBL discourse
does not readily lend itself to sustained, explreihsoning, evaluating and judging,
making the aligned cognitive activities conceptgtion of limited usefulness. Add to
this its failure to take into account the sociattext of the PBL tutorial, and the fact that
it does not permit identification of enablers afdampediments to critical thinking, and
it is clear this conceptualisation is not appragriéo study critical thinking in the

context of a PBL tutorial.

9.1.2. Critical thinking as alter nating phases of creativethinking and

validation/verification.

Conceptualisations of critical thinking that incorpte a creative thinking component
(Brookfield, 1987; Garrison, 1991, 1992; Garrisgral, 2000) are particularly relevant
to the PBL context, at least as practised in tlaufed curriculum. Creative thinking
relates to activities occurring in the internal ldo(Garrison, 1992), the mind of the
individual member of the Col, although such thigkirs implied by subsequent
contributions to the external worldbid.) of PBL discourse. In the adapted Col
Framework, creative thinking equated to the interesploration and integration

categories of cognitive presence (Table 3.5), anadlyais of all twelve discourses in this
study revealed abundant evidence for creative ignkvith various indicators for each

of the relevant categories (Appendix J).

It is also appropriate to this study to view catichinking as cycling between two
phases (Brookfield, 1987; Garrison, 1991, 1992)irmégining alternatives/creative
thinking and identifying assumptions/validationne® the validation aspect takes
account of the social context of the PBL tutorMbreover, there was evidence for the
creative thinking and validation phases in the alisses analysed. However, if one
superimposes the five stages of critical/reflectiianking (Dewey, 1933; Garrison,

1991), as in the adapted Col Framework (see $é)irigger, external exploration and
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resolution stages/categories equate to the idemgiflassumptions/validation phase
(Table 3.5); it then becomes clear there is limiteghifestation of the validation phase
in the PBL context, in that there were fewer intbea for, and less use of, the trigger
and resolution categories by students in a PBL Col.

Regarding the minimal evidence for the trigger gatg, this likely reflects the structure
of PBL tutorials, in which the problem is definegflaculty via the scenario presented to
students, and the PBL process allots limited timéhe identification of the problem -
namely, identifying issues in step 2. In contentlgsis of asynchronous online
discussion, Garrisoat al (2001) coded only 8% of postings to the triggdegary and
noted the problem or issue was well-framed by tsa&cher. The relative lack of
resolution in the PBL context is also consistenthwthe findings of Garrisort al
(2001), who coded 4% of postings as resolutionyTdfeered several explanations: the
goal or content of the online lesson did not allmw the type of ‘advanced inquiry’
(ibid., p.20) that would require reflective thinkingeth may have been deficiencies in
facilitation; computer-mediated communication (CM@ay not be a context that
supports reflective activity, though this seemskaty; or the Col Framework may not
have been relevant to CMC. A relative lack of ragoh in the PBL context would not
likely be due to the content of the scenarios, esinlt of them potentially afforded
opportunities for application of and reflection the consequences of knowledge. It is
possible that specific facilitative interventionse aneeded to enable resolution.
Moreover, the rapid verbal exchanges in the PBLteednmay not allow time for
reflection on the consequences of new knowledgeagplication of that knowledge, or
for reflection on learning or thinking. Also, thegitive social environment, whilst
indirectly enabling some aspects of critical thirki may contribute an informality and
sufficient lack of structure as to make reflectiorlikely. So lack of resolution may be a
consequence of the PBL learning context, and r@enlumay require specific

scaffolding activities (see 9.2).
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9.1.3. Critical thinking as hierarchical stages.

If one views critical thinking as cycling betweenhases of imagining
alternatives/creative thinking and identifying asgtions/validation of that thinking
(Brookfield, 1987; Garrison, 1991, 1992), theradsneed to suppose that either phase is
more important than the other. However, where aaitthinking is conceptualised as
four (Garrisonet al, 2000) or five (Dewey, 1933; Garrison, 1991) stadgbkere may be
an assumption that thinkers progress through thgestnot just in a temporal manner
(see 8.1.1), but in a hierarchical manner. WhilstriSon (1991) argued that critical
thinking may not necessarily proceed in the linkeeshion implied by his five-stage
model, and that it may not be easy to recognise/dhieus stages, Garriset al (2000,
2001) took a hierarchical perspective towards ttegories in the cognitive presence
component of their Col Framework. Garrisstral (2001) found in online situations that
students often failed to demonstrate the integnatio resolution stages of cognitive
presence. These authors clearly viewed resolutsoth@ pinnacle of critical thinking.
However, this can be contested: without the ‘lowgbid.) categories that reflect
creative thinking, namely internal exploration amdegration, the thinker may be
limited to critiquing the existing situation, butnable to imagine alternatives
(Brookfield, 1987): they may in effect be weak-senstical thinkers (Paul, 1995).

In spite of rationalising at the outset that no stege of critical thinking is necessarily
more important, when analysing the data in Chapieasid 7, | did tend to slip into
mimicking the stance of Garrisoet al (2001). On reflection, internal exploration,
integration and resolution would require the sdractive processing that, in Dewey’s
(1933) terminology, distinguishes genuine reflesfivitical thinking from belief.

Because the problem is set by faculty, problemtifieation, the trigger, may require
relatively little intellectual input from studentand whilst external exploration may
reflect knowledge construction outwith the PBL tidh within the PBL context it

appears simply to be articulation of unexaminedjugiees, to paraphrase Dewey

(1933). Yet the information-gathering demonstratecexternal exploration may well
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facilitate other aspects of critical thinking byetf#BL Col, so in this sense external
exploration remains important. In conclusion, alefstages of critical thinking (Dewey,
1933, Garrison, 1991; also 3.4) contribute an irtgodraspect of the whole, but because
internal exploration, integration and resolutiondewce indicate ‘conscious processing
of experience{Lipman, 1989, p.5) during the PBL tutorial, thegwably merit higher
regard in this context.

If one adopts a hierarchical perspective of thgesaspects of critical thinking, there is
a risk that utterances may be inappropriately cdded higher stage. For example, it
was previously discussed (6.2.3) whether a teasemgark (F3, Y1C3T2, U639)
represented the resolution aspect of critical tinigkindicated by reflection on learning,
since it may have signified an appreciation thataolrse via PBL can lead to better
understanding of a topic. However, the student siaply have been churning out local
dogma: that lectures equate to being taught, wedP&L. equates to learning. There is
perhaps a temptation to elevate students’ uttesarmeto mistakenly credit students
with intention to think critically. Garrisoat al (2001) instructed raters to code down to
what they described as a lower category of cognpresence if it was unclear which of
two categories was appropriate; where a postiraylgleelated to at least two categories
of cognitive presence, raters were to code up tatwhas described as the higher
category. Thus Garrisoat al (2001) sought to code to a particular stage dicati
thinking only if they had confidence in the evidentn the present study, there was no
intention to view the categories of cognitive preseas hierarchical. Instead, utterances
were coded according to the closest match to gascsi (Appendix F); where there was
uncertainty, the development of additional indicatieelped clarify to which category an
utterance belonged. Where an utterance genuinkgiedeto more than one category of
cognitive presence, this was described as interactithin the cognitive presence

element of critical thinking (see 8.4.1).
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9.1.4. Caringthinking asacomponent of critical thinking.

Lipman (1988, 1998) referred to critical thinking &igher-order thinking, and he
perceived this as comprising critical thinking, eqlent to the validation phase in
Garrison’s (1991, 1992) writing; creative thinkiramd caring thinking (Lipman, 1995).
This latter construct involves thinking about vaukat are held, or ought to be held, by
thinkers, and though not explicitly contained inr@&monet al’'s (2000) Col Framework,
or my adaptation, it could theoretically be demmaistd in the internal exploration
aspect of critical thinking, if students offeredeahative perspectives; or it could be
demonstrated in the resolution aspect of critibalking, if students applied their new
knowledge or reflected on its consequences. PBlnasies featuring psychosocial
problems may facilitate discussion of personalamiad values, since in a social group
such as the PBL Col, members are likely to brifteint experiences or perspectives
to bear. This may allow the Col to engage in mlolgical, strong-sense critical thinking
(Paul, 1995). Certainly, in the groups discussiage of the elderly, different values
were aired. Lipman’s (1995) incorporation of carthiking is therefore relevant in the

PBL context, at least where psychosocial scenanesised.

9.1.5. Socio-constructivist conceptualisations of critical thinking.

Critical thinking in its entirety cannot be praetitby an individual in isolation, because
it necessarily involves interaction with the extdrworld (Garrison, 1992), whether in
the form of peers in a social group such as a Rd€smom (Lipman, 1998) or a PBL
Col; or with the written, visual or oral recordogduced by the external world. Even the
apparently independent critical thinker bases iisking on problems identified in the
external world and must present his thinking to él&ernal world for validation. In a
group situation, the need for a socio-construdtiperspective becomes even more
apparent. Discourse was demonstrated to enabletasygecritical thinking in this study

and examples were discussed earlier (see 8.4.1).
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9.2.  Utility of the adapted Community of Inquiry (Col) Framewor k.

Garrisonet al (2000, 2001) used their original socio-construstiCol Framework to
perform content analysis of transcripts from asyowcbus online tutorials. They
reported difficulties in making coding decisionsaf@sonet al 2001), and that three
training sessions were required for three ratersctoeve an inter-rater Cohen’s kappa
reliability coefficient of 0.74ibid.), where 0.8 is desirable. A large proportion, 38#
postings in the online sessions were not codedhyocategory of cognitive presence
(Garrisonet al, 2001), but the authors did not address whethegy tere indicators of
social presence, teaching presence, or simplythexdid not fit with any element of the
Col Framework. In contrast, virtually all utterasda the adapted Col Framework could
be allocated to cognitive, social or teaching pmesg which suggests the adapted
Framework is very relevant to the PBL context. Tasearch described in this thesis
was not content analysis, but interpretivist cotuak analysis, akin to empirical
discourse analysis; inter-rater reliability was tegted, since this seemed incongruent
with the methodological approach, but the ratiorfale coding decisions was made
explicit and the inclusion of descriptors for cod@ppendix F) makes it possible for the

adapted framework to be used by others.

In their study of critical thinking in a PBL contexDa Silva and Dennick (2010)
acknowledged that whilst they could detect indicatissociated with reasoning, corpus
analysis does not lend itself to determining whethat reasoning is correct. In contrast,
this is possible with the type of interpretivispntextual analysis described in the
present study. However, whilst the descriptorsifdicators of cognitive presence are
generic and could be applied in any discipline ezedvill likely require subject-specific
knowledge to apply the adapted Col Framework tcadisses in their particular
discipline. Without knowledge of the topics disesn the discourses featured in this

thesis, it would have been difficult to assign aertutterances.
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With the adapted Col Framework, it was possibleidentify interaction between
elements and thereby address research questionsaiablers of, and impediments to,
critical thinking. This gives the adapted Col Fravoek a practical value in determining

how teaching may be designed to enable criticakthg, which is addressed in 10.2.

Finally, Chapter 5 describembding dilemmas and how these were resolved: omelno
use for the Col Framework could be in staff develept for facilitators. Applying the
framework to an excerpt from a transcribed PBL alisse could help them to reflect on
how best to enable critical thinking in PBL tutdsia

9.3. Theroleof social presencein the PBL Col.

One strong indicator of social presence in thealisges in this study was the pervasive
presence of emotional expression, manifest as humidus was consistent with a
perception of PBL as fun and hence motivational §&/a@2003). However, there is an
intellectual purpose to the PBL tutorial: inquitgading to learning. Garrison (2007)
noted that research into social presence has tgem conducted independently of
cognitive and teaching presence, but in a Col,ctirecern should be with how social
presence contributes to successful inquiry anchiegr(Rourke & Kanuka, 2009). By
interpreting interactions of all three elementshef adapted Col Framework, the present
study addresses this concern.

From this study, negative manifestations of sopralsence do not necessarily impede
critical thinking. It may be that as long as thdabae is towards a positive social
environment, and positive social interactions, tbetical thinking is not impaired; or it
may be that social presence is not relevant fticatithinking to take place. However, it
seems intuitive that students would be unlikelgdatribute aspects of critical thinking
if they expected to be judged harshly, and thell@oyois that a supportive, safe learning

environment should encourage aspects of criticakiing.
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9.4. Teaching presencein the PBL Col.

9.4.1. Soft scaffolding teaching presence: therole of the facilitator.

One of the first tasks of a facilitator on meetiaghew PBL group is probably to
establish a safe environment. In the face-to-fam#ext, social relationships can form
quickly, and non-verbal communication is possiliaifison, 2007), so the facilitator
may not need to do much to enable social presaickeast of the affective variety
(Swan & Shih, 2005). On the other hand, the fatdits physical presence could
intimidate and inhibit discourse, so it is probabhportant for facilitators to project a
relaxed, friendly manner. Facilitators in this stuapparently made use of humour
(Y1C3, Y1B3) or anecdotes (Y1C3, Y2C3) to creasafe environment.

The facilitator in a face-to-face PBL context hdtel opportunity to reflect, so s/he
needs to be opportunistic in identifying when tteimene and enable aspects of critical
thinking. In this study, cognitive presence wasnid@ble regardless of whether the
facilitator intervened frequently (Y2B3) or infregptly (Y1A3). With the facilitator of
Y2B3, his contributions amounted to about 25% df thscourse, but there was no
evidence that this enabled more members of thatcCehgage with multiple aspects of
critical thinking, or to demonstrate a wider vayietf indicators for the different
categories. This degree of facilitator interventgpnte possibly impacted negatively on
the students’ opportunities to think criticallynse they had substantially reduced time
for discourse. As with social presence, it may lmeadter of contributing sufficient and
appropriate teaching presence to enable criticakithg. Alternatively, since aspects of
critical thinking were identified regardless of hamuch the facilitator intervened, one
could argue it almost makes no difference whatféleditator is like: critical thinking
will occur anyway. Nevertheless, the analyses iaffdrs 6 and 7 showed that specific
facilitative interventions can change the qualifytlee discourse, often by stimulating
students to engage with the creative componentitafat thinking. So the challenge for

facilitators is to intervene in ways to enable elifint aspects of critical thinking.
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There is abundant evidence from the discourseysatathat aspects of critical thinking
are directly enabled by interventions that fadditanderstanding, such as questioning,
probing, and identifying conflicting information.hi& is consistent with previous
literature on good facilitation skills (Gilkisonp@3; Wilkie, 2000). Whilst interventions
that facilitate development and process may wedilaane students’ capacity for self-
directed learning (Schmidt, 2000), or at least-ssjulated learning (Garrison, 1997), as
a rule they did not directly enable aspects ofaaiitthinking in the context of the PBL

tutorial.

In all discourses in this study, there were utteeancoded as missed opportunities to
enable critical thinking. One difficulty for any RHacilitator is that s/he is trying to
facilitate many different aspects of the PBL tubriincluding the students’ deep
understanding of the learning material, the PBLcpss, the group dynamic, students’
transferable skills in verbal communication andatmrative working, and the learning
environment (Katz, 1995). As aforesaid, facilitatis to some extent opportunistic: it is
necessary to work with what arises during the PBtalrse, and within a limited time

frame, so it is inevitable there will be missed optpnities to enable critical thinking.

9.4.2. Theroleof hard scaffolding.

Specific forms of hard scaffolding have particularpacts on critical thinking. For
example, scenarios with a (patho-)physiological leasgs lend themselves to students
using the whiteboard to draw diagrams and expleocgsses, which directly enables the
creative thinking components of critical thinkimgternal exploration and integration, as
well as the information exchange indicator of exé¢rexploration. On the other hand,
scenarios with a sociological aspect lend themseteeconsideration of personal or
societal values and potentially offer good oppadttes for students to apply their ideas,
or to reflect on consequences of these. Sociolbgmanarios allow students to engage
in multi-logical, strong-sense critical thinking i, 1995), and to practice caring
thinking (Lipman, 1995).
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9.5. Developing and assessing critical thinking in PBL -containing medical

curricula.

In this study, based on the aspects of criticalkiniy demonstrated in various steps of
the PBL process, evident in the pattern of indisat@Appendix J), there was no
particular evidence for differences in criticalrtking by students in Years 1 or 2 of the
featured curriculum. So whilst critical thinking Hye Col clearly took place during PBL
tutorials, this study did not provide evidence tiBL actively promotes critical
thinking ability (Maudsley & Strivens, 2000a, 2000bn the sense that students
developed that ability over time. To find such eifinces using the adapted Col
Framework, one approach would have been to vievedbegories of cognitive presence
as hierarchical and to look for a greater frequenicihiigher stages of critical thinking
with increasing exposure to PBL. However, this wiobdve been inconsistent with an
interpretivist approach. An alternative might beldok for qualitative differences over
time, in the variety of aspects of critical thingirand the variety of indicators for each
aspect, contributed by students with varying expo$w PBL. It would be appropriate to
follow the progression of a single PBL group in&s&sive PBL tutorials, possibly with
the facilitator primed to make interventions designo encourage different aspects of
critical thinking: for example, to encourage resion, explicitly asking students to

apply their ideas to the specific scenario. Thesrih is returned to in 10.2

9.6. Thestudy design

9.6.1: Positive aspects

Adaptation of Garrisoret als (2000) Col Framework allowed me to apply a secio
constructivist perspective to critical thinkingtime social context of a PBL tutorial, yet
utilise more relevant categories for teaching prese since the role of the PBL
facilitator was likely to be different to that dfe online tutor. The deliberate study of all

three elements in this adapted Col Framework aliome not only to look for critical
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thinking, but to make conclusions about enablersaofl impediments to aspects of

critical thinking.

The fact that groups addressed a variety of cliricanarios allowed me to identify that
critical thinking was not dependent on a specifigi¢ or style of PBL scenario, and |
appreciated the value of scenarios that featureiblsgical, pathophysiological or
pharmacological problems. Similarly, the serendiypst study of facilitators with a
variety of styles allowed me to appreciate the @afidifferent types of intervention and

that quality is probably more important than quignti

Audio-recordings were useful for identifying tomehich, for example, let me appreciate
the shock felt by the student chair of Y1C3, whengeer talked about his father having
had a stroke. However, video-recordings provedlualde for identifying speakers, for
noting some non-verbal communication, and for rmptimhen something untoward

occurred; such as the fact that the facilitatoy €3 left the room for a while.

Rich descriptions of coding dilemmas, and discugsdinese with my supervisors,
allowed me to build confidence in my use of thepted Col Framework as a coding
scheme and to draw up descriptors for each codpdigix F). Preparation of duplicate
tables of data and justifications of coding decisiAppendix G) helped me to interpret
the data; as did other manipulations, such asdsihglthe indicators identified in each
discourse (Appendix J), and the contributions lmnicdlual students or facilitators (data

not shown).
9.6.2. Limitations

Typically with qualitative research, one criticisttmat may be leveled is its lack of
generalisability (see 5.1); however, a more appatgiconcept is transferability: that is,
whether the findings will be meaningful in otherntexts and will resonate with
findings by other researchers. There is reasonhittk tthis is so, especially given

similarities in my findings and those of Garriseh al (2001) and Basu Roy and
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McMahon (2012), who both found a preponderancetigfrances coded to categories

equivalent to my external and internal exploration.

The data were predominantly coded by one individbawever, as described above,
coding dilemmas were discussed; and coding deaision the first three transcripts
were explicitly justified. It was not appropriatermeasure inter-rater reliability, because
there was no intent to perform content analysithera the method was interpretivist,
contextual analysis. Findings were not member-cbedbky participants. These latter
were no longer readily accessible, being studerits had moved on from the pre-
clinical years. However, there is arguably no ndedmember-check if one is
undertaking interpretivist research (Sandelows893] 2002), and mechanisms such as

thick and rick descriptions maximise the possipitif transferability (Carlson, 2010).

The limitations notwithstanding, this empirical @asch allowed me to draw several

conclusions, which are described in the followihgputer.
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Chapter 10. Conclusions and significance for the profession.

10.1. Conclusions.

This study demonstrated that a socio-constructivi@®mmunity of Inquiry (Col)

Framework is useful for conceptualising criticaihiting as it occurs in the context of
PBL tutorials, at least in the early years of at&slo medical curriculum; and also for
identifying factors that enable or impair criticddinking. Applying an adapted Col
Framework to twelve PBL discourses allowed theof@lhg conclusions to be drawn

about critical thinking in this PBL context:

1. Critical thinking as viewed from a socio-construisgi perspective is a common
feature of PBL discourses in the featured curriculu

2. Aspectsof critical thinking were identified in each ofeldiscourses, for each
group in this study.

3. Individual utterances were generally coded to gusingle category of cognitive
presence; thus students typically indulged in geetsof critical thinking within
a single utterance and did not sustain the whobdeogf creative thinking and
validation/verification of that thinking.

4. Critical thinking in its entirety, whether envisages a cycle of creative
thinking-verification, or as five stages of criticaflective thinking, was a
function of the Col; that is, the PBL group.

5. Although some individual utterances contained asynas three or four aspects
of critical thinking, this was the exception.

6. There was no sense of individual students or theaSoa whole progressing
sequentially through the five stages of criticdléetive thinking.

7. There was no particular evidence for differencethencritical thinking by PBL
Cols in Years 1 or 2 of the featured curriculum.

8. Individual students within each Col in either ygaoup were more or less likely

to demonstrate critical thinking, as evidencedh®y/rangeof categories to which
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they contributed and the variety or nature of iathes they contributed to any
one aspect of critical thinking.

9. There was no direct evidence that social presenakled critical thinking, but it
may be assumed that the generally positive sociglranment and positive
social interactions in the PBL Cols in this studwleled discourse, which in turn
directly facilitated aspects of critical thinking.

10.Social presence may enable cognitive presenceenttir by one of two
mechanisms: by providing a social environment conduto discourse which
can itself enable cognitive presence; and by englikaching presence which
can in turn enable cognitive presence.

11.Negative manifestations of social presence did se®m to impair cognitive
presence to any great extent, and it was concltidedf the social environment
is, on balance, positive, then this may provide wdficgently supportive
environment to allow students to take a cohesiyerageh to the intellectual
challenge of the inquiry.

12.1t was clear that teaching presence directly emablaious aspects of critical
thinking. This was true both for soft and hard &uddfng teaching presence.

13.Critical thinking could be indirectly impaired thrgh inadequate soft
scaffolding teaching presence, with facilitatorsssmg opportunities to enable
aspects of critical thinking; or through inappregpei use of hard scaffolding.

14.0Occasionally, there was direct impairment of caiticthinking through
inappropriate expression of teaching presence.

15. Most of the variation in PBL discourses in thisostueflected the way in which
teaching presence manifest, particularly in terinsoft scaffolding: that is, the
style of and interventions by the facilitator, ahd degree to which the chair and
other students were facilitative.

16.Teaching presence also varied in terms of hardfaddafg, particularly in
relation to scenario content and the way in whibls tdictated the use or
relevance of other resources.
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To summarise, this study is unique in applying aicsaonstructivist perspective of
critical thinking to the PBL component of a Scditisiedical curriculum. It provides
evidence for aspects of critical thinking in PBLsaburses: especially external
exploration, the information gathering aspect; agb the creative thinking aspects,
internal exploration and integration. These palsicuaspects are enabled by hard
scaffolding in the form of a facility to draw diagns, and soft scaffolding in the form of
guestioning, probing and identifying conflictingfeanmation; and this soft scaffolding
may be provided by the facilitator or by studer@s the other hand, the trigger and
resolution aspects are potentially enabled by eefss to the scenario.

10.2. Thesignificancefor the profession.

The critical literature review revealed that meteducators are seldom explicit in their
definitions or conceptualisation of critical think; and in spite of claims that medical
curricula promote critical thinking, evidence isinthon the ground. In particular,
perception studies notwithstanding, there is sélhtively little evidence to support
claims that the PBL component of a medical curtouldevelops students’ critical
thinking ability. The best evidence prior to thiady included corpus linguistic analysis

of PBL discourses (Da Silva & Dennick, 2010); ontmt analysis of the same (Basu
Roy & McMahon, 2012; Kamiet al, 2001, 2003). As has been discussed, these studies
had some limitations; in particular, they did neteunt for the social context of the
PBL tutorial.

The doctoral research described in this thesisimedjuhe development of a relevant
conceptual framework, and after critiquing variopsssibilities, |1 developed an
adaptation of Garrisoe al’s (2000) socio-constructivist Col Framework, whatoved
particularly useful in studying critical thinkingn ithe PBL context. This Framework
potentially represents a radical way for medicaicadors to perceive critical thinking; it
may be challenging for the medical education comitpui® move away from what
seems to be the favoured, if seldom articulatetspeetive of critical thinking as a set

of aligned cognitive activities. However, the adaptCol Framework offers the
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possibility to study critical thinking in other gat contexts in medical education and
training: for example, critical thinking by medicgtudents in other small group formats;
critical thinking by professional doctors duringseaconferences; or critical thinking by
participants during interprofessional training s@ss. The adapted Col Framework is
also a valuable addition to the methodological kibobf the medical education
researcher, offering the possibility not just toidewmce critical thinking in social
contexts, but to identify enablers and impedimefssdiscussed earlier, the Framework
may be useful in staff development, to encouragdititors to identify for themselves
behaviours that enable or impair aspects of ctlitigaking.

The empirical findings from this study provide peirs as to how we may foster critical
thinking by medical students during the PBL compuanef medical curricula.
Facilitators should be encouraged to interveneagsiikely to enable critical thinking:
by asking questions (Gilkison, 2003; Wilkie, 20@Bat require students to indulge in
hypothesis formation and explanations of (pathggpilogical mechanisms, which
demonstrate the creative thinking aspects of atiticinking; by probingipid.) to elicit
explanations of and justifications for statemebisjdentifying conflicting information,
and encouraging students to propose how resolabatd be achieved; by encouraging
students to offer alternative perspectives on $ogical issues (Paul, 1995); by asking
explicitly that students apply their thinking inetlcontext of the scenario or extrapolate
to the wider society; by asking explicitly that démts reflect on the consequences of
their ideas for the fictitious patients in the smém, or for medicine or society as a
whole; and by encouraging students to reflect @ir timneta-cognitive knowledge and

experiences, and measures they propose or takertibamthese (Garrison, 1997).

Facilitators must also attend to the social presesilement of the PBL Col in order to
encourage discourse and a cohesive approach tagtey, personally contributing to
social presence via their manner or, if this igrtisgyle, by specific contributions to
humour; but they must ensure that the balance istamaed in favour of enabling
critical thinking. The Facilitator should also encage appropriate use of hard

scaffolding, including adherence to the PBL processl utilisation of resources in a
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way that enables critical thinking. In particuldhey should encourage use of the
whiteboard; and they should encourage studentsefén back to the scenario, to apply
their thinking in that particular clinical context.

The use of varied scenarios, some directed towlaasing of (patho-)physiological
processes, others directed towards sociologicategme or problems, may enable

different aspects of critical thinking during a¢bang block.

Finally, students should be made aware of the tiod¢ PBL discourse can play in
enabling their critical thinking ability; and how make their personal contribution, both
as a critical thinker and as an enabler of thistirers. The importance of discourse, and
of soft scaffolding facilitation skills, should l@&dressed in student induction to PBL,
and in course documentation, with particular emigshas the role of the chair and
others in maintaining a positive social environmantl a cohesive approach to the
inquiry; and on the type of facilitative intervemts the students themselves may make
to enable critical thinking by other members ofiti@ol. If we can encourage this in our
students, we will help to develop them not onlycasical thinkers, but as truly self-

directed learners (Garrison, 1997; Schmidt, 200d)aitical clinical practitioners.
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Appendix A. Letter of ethical approval: Copy of the ethical approval for this study
Granted by the University of Srathclyde, on 13" February 2007. The named Principal
Investigator was the original supervisor, Dr Margaret Kirkwood. The study was
originally designed to be an intrinsic case study, but evolved over time, asindicated in
Section 5.3. Minor amendments wer e approved by the Ethics Committee (not shown).
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of ingtitution wher e study was undertaken.

----- Original Message-----

From: "Dr Susan Jamieson" <sjlm(@clinmed.gla.ac.uk>
To: ammnlr@clinmed.gla.ac.uk

Date: Sat, 31 Mar 2007 20:38:51 +0000

Subject: Re: Re: Advice on ethics application, please

Dear Anne Marie,

This is great news! Thank you. I'll send a copy of the documentation next week - to you or to Alice?
Or both?
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Susan.

From: "Dr Anne Marie McNicol" <ammnlr@clinmed.gla.ac.uk>
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Appendix B. Email regarding ethical approval requirements of institution where the
study was undertaken: Email correspondence from the then Chair of the Research
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Consent form for student participants. Appendix C.

[Institution’s
Logo]

Study centre: University of XXXX

Title of project: Critical thinking by students & Scottish PBL-based
medical curriculum: an intrinsic case study.

Principal Researcher: Dr. Susan Jamieson
Please check box

1. | confirm that | have read and understood the métion

sheet
2. I understand that my participation is voluntary émat

participation (or otherwise) will in no way affetty academic

progress
3. | agree to take part in the aboveystud

Name (printed)

Signature

Date

Appendix C. Consent form for student participants: Copy of the consent form
distributed to and completed by student participants, an equivalent form was
completed by facilitators who participated in the study (not shown).
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L etter of invitation Appendix D.

[ Institution’s Logo]

Tuesday, 18 January 2008.

Dear Student [Colleague],

Resear ch study - Critical thinking by studentsin a PBL -based medical curriculum:
an intrinsic case study.

I’'m writing in the hope that you will agree to paipate in this research study, whose
purpose is to look for evidence of critical thingiby students in a PBL-based medical
curriculum. There are three aspects to this studlyymu are being asked to participate
in a specific aspect; see the enclosed informagloeet for further details. If, having
read the information sheet, you wish to participaterould be grateful if you would
sign the enclosed consent form. | look forward twking with you.

Regards,

Susan Jamieson

Dr.
Dr.Susan Jamieson
BSC (Hons), PGCE (HE), Ph.D.
Senior University Teacher

[Postal address included]

[Telephone number included]
[email address included]

Appendix D. Letter of invitation: Copy of the letter of invitation that was
distributed to prospective participants.
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| nfor mation sheet Appendix E.

Critical thinking by studentsin a PBL -based medical curriculum:
an intrinsic case study.

You are being invited to take part in a researaldystBefore you decide to take part
it is important for you to understand why the reskas being done and what it will

involve. Please take the time to read the followirfgrmation carefully and discuss
it with others if you wish. Take time to decide e or not you wish to take part.

What isthe purpose of the study?

The purpose of this study is to look for evidenterdical thinking by students in a
problem-based learning (PBL)-based medical cumicul

Critical thinking is considered to underpin clifliggasoning and judgement and
therefore it would seem essential that medicalicuia give students the opportunity
to learn and/or develop critical thinking abilit@onsistent with this, acquisition of
critical thinking ability is a learning outcome sjfeed by the Scottish Deans’
Medical Curriculum Group.

Since the mid-90s, several UK medical schools red@pted PBL as their major
learning and teaching methodology. Many claimsnaaele for PBL, including that it
fosters critical thinking. This study will look favidence to support that claim.

There are three different components to the stadg, you are being asked to take
part in the Discourse Analysis of a PBL Tutorial’. Essentially, the dialogue during
a PBL tutorial will be recorded and later analy$edphrases indicative of critical
thinking.

Why have | been chosen to participate?

The researcher selected groups whose facilitaters wreviously willing to be peer-
observed by trainee facilitators; however, it isgssary to gain the informed consent
of the facilitator and each group member beforegtioeip may participate.

Do | havetotake part?

Your participation is entirely voluntary. If you didecide to take part, you will be
asked to submit a signed consent form to confirat ylou have read and understood

this information sheet, and consent to particigaimthe study.

Any one member of the PBL group (or the facilitatioas right of veto; if even one
person withholds consent, the group may not pasteiin the study.

Your decision will in no way affect your academimogress, or the grades you
achieve.
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What will happen to meif | take part?

« Video/DVD recording equipment and microphones Ww#él set up in a PBL
room or some other suitable venue

« With your PBL group and facilitator, you will meeiith the researcher 15
minutes prior to a standard PBL tutorial, to gitae iudio-visual technician
time to set up

« The PBL session should be conducted as usual; mltres of the PBL
tutorial will be video/DVD-recorded

« The researcher will not be present during the figmibut an audiovisual
technician will help with any problems that ariseidg the recording

What do | haveto do?

If you agree to take part, you should sign the aqanying consent form and return

it to the researcher in the enclosed envelopetfaa’ear 1 Secretary, or the General
Office). If everyone in the PBL group gives writteonsent, the researcher will

contact you all to arrange a mutually conveniengtfor the recording session.

What arethe possible disadvantages and risks of taking part?

There are no personal disadvantages or risks shyawulcchoose to take part, other
than the time it will take (about 15-30 minutesgenthan a usual PBL).

What arethe possible benefits of taking part?

There are no specific benefits to you, personalljyough you may find the exercise
interesting. Also, as a participant you will — inedcourse — receive a report on the
findings of the study. There is potential benadithe undergraduate medical school
at Glasgow: evidence that the PBL process provapgsortunities for developing
critical thinking.

Will my taking part in this study be kept confidential ?

Clearly, your participation in the video/DVD willbh be confidential. However, you
will have anonymity in any report or publicationsamg from this study, since the
phrases from the PBL dialogue will not be identifias having come from a
particular individual.

Further information

Further information may be obtained from Dr. Sudamieson [email provided]

Appendix E. Information Sheet: Copy of the information sheet distributed to prospective
participants. The title reflects the original study design, in which one aspect was analysis
of transcribed PBL discourses for evidence of critical thinking by medical students during
PBL tutorials; the information in this sheet pertained specifically to that aspect of the study
and to the actual research described in thisthesis.
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Appendix F: Adapted Col Framewor k: Coding Scheme (i)

Element Categories | Indicators (examples) Notesto aid coding Codes
Cognitive Triggering | Sense of puzzlement. - C/Trig/P
presence event Identification of gap in Mustimply intention to ‘fill gap’. C/Trig/G
knowledge.
Identification of issue to- C/Trig/l
be explored.
Exploration/| Use of resource durin - Cl/Info/R
information | tutorial - e.g., dictionary.
gathering Seeking information by- Cl/Info/Q

asking direct Q.

Seeking confirmation.

Of information the speaker seems to regarg
known. E.g., isn'’t it?

| @8nfo/Cf

Seeking clarification.

Asking someone to repeat/clarify what th
have_said.

&9/Info/Cl

Information exchange
between group members.

2 Relay of information — not coded as integrati
if source is not made explicit or implicit.

0@/ Info/X

Direct response to peer
guestion.

S

Clanswer

Exploration/
creativity

Hypothesis formation.

Possible explanations — element of doubt on
of speaker [it may be].

partyp

Providing explanations.

Probable explanations —raekegof certainty
implied in wording or tone.

C/XpIn

Offering different
perspective/suggestion.

Follows an assertion, hypothesis or explana
provided by a peer.

LAAIL

Offering examples
(exemplification).

5 Using own thinking to exemplify, rather than 1
iterating examples from a textbook

e=/Exemp

Making an analogy.

C/Anal
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Appendix F: Adapted Col Framework: Coding Scheme (ii)

Element Categories | Indicators (examples) Notesto aid coding Codes
Cognitive Integration Connecting ideas. Ideas relating to the issue at hand. Cl/Int/I
presence Connecting to existing Link to knowledge we can assume is from | C/Int/K
knowledge. course, even where this is not made explicit.
Relating to previous - C/Int/C
scenarios, parts of course.
Relating to question raised- C/Int/Q
by peer.
Relating to comment by | - C/Int/P
peer.
Linking to previous Personal experiences, or those of friends or | C/Int/Xp
experience outwith course.family.
Relating to empirical Journal articles, clinical trials. C/Int/Ev
evidence.
Link to unspecified For example, unspecified health report. C/Int/R
resource.
Resolution Application of new ideas - C/Res/|
Reflection on the An element of prediction, but greater certainty/Res/C
consequences of newthan with an hypothesis or explanation.
understanding.
Forming a judgment/ - C/Res/J
Conclusion.
Reflection on thinking Relating to meta-cognitive knowledge, met&/Res/M
(meta-cognition). cognitive experience, and/or appraisal |or
judgment of one’s thinking.
Reflection on learning Relating to aspect of how students do, or mjghfRes/L
(self-regulation). learn.
Negative Placing a limit on learning. References to have ‘done’ or ‘covered’ a topic. ~€YAL

manifestation
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Appendix F: Adapted Col Framework: Coding Scheme (iii)

Element Categories I ndicator s (examples) Notesto aid coding Codes
Social Emotional Humour/joke. - S/Emot/H
presence | expression Laughter, - S/EmotiL
Personal perspective/feelings. - S/Emot/P
Open Risk-free expression. Students not cowed by/in afveS/Risk-

communication

facilitator (or video/recorder).

Group cohesion| Encouraging collaboration. Inclesemark, ‘we’. S/Chsn/C
Co-operation. E.g., acquiescing with ChajrS/Chsn/Cp
direction).
Re-iteration (e.g., for benefit of S/Chsn/Re
scribe).
Inter-personal support. E.g., empathising, enagnga | S/Chsn/IP
Shared identity. - S/Chsn/ID
Giving support for ideas. Not just ‘yeah’ — needs tpS/Supp
paraphrase, exemplify idea, etc.
Straightforward agreement/ - S/Agree
concurrence in relation to process.
Negative Teasing or undermining peer. S/Teas
manifestation of Unduly judgemental/inappropriate S/Judg
social presence
Interruption. S/inter
Group dynamic impacts negatively on S/Dynam
CT.
Lack of cohesion (e.g., ignoring or S/Lack

guestioning Chair’s direction).
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Appendix F: Adapted Col Framework: Coding Scheme (iv)

Element Categories I ndicator s (examples) Notesto aid coding Codes
Teaching | Didactic Giving advice (e.g., on issues |to T/advice
Presence leave for a future date, potential
issues to be addressed).
Didactic intervention [teaching in the T/Did
typical sense].
Direct response to question. - T/answer
Facilitating | Prompts to stick to PBL process. - T/Fac/P
process Prompts to Chair or Scribe or Group. - T/Fac/C,S,G
Encouraging good group dynamic. - T/Dynam
Prompts re. time. - T/Time
Facilitating | Asking for clarification. Of what someone means. T/Und/ClI
understand- | Providing clarification. Must build on what student has said HUnd/PrCl
ing like developmental support, but purpase
is clarifying rather than supporting.
Seeking_support for/confirmation ¢fAs opposed to confirmation of a fact| #/Und/S
one’'s own _understanding of |dhis makes assumptions about students’
concept. perspective about ‘facts’ vs. their
personal constructions.
Asking questions. T/Und/Q
Probing with further questions. Keeps pushing ta @& depth of T/Und/P
understanding.
Asking for justification. Asking for reasons. T/URddt
Helping group to identify conflictingE.g., by giving information thatT/Cnfl
information. contradicts assertions.
Prompting further reflection. - T/Und/R
Prompting integration of material. Referring toleauparts of course. T/Und/Int
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Appendix F: Adapted Col Framework: Coding Scheme (v)

Element | Categories Indicator s (examples) Notesto aid coding Codes
Teaching | Facilitating Facilitating meta-cognition. Encouraging students lie explicit] T/Dev/IM
presence | development about their thinking.
Facilitating learning. E.g., encouraging discussion abod¥Dev/L
study techniques, note-taking.
Facilitating reflection. T/Dev/IR
Giving feedback to individual. T/Dev/|
Giving feedback to group. T/Dev/G
Giving support to the group (e.g., bysives information, but not coded a3/Dev/S
confirming their thinking). didactic if responding to group’s own
ideas. E.g., anecdote, correction,
exemplification.
Role modelling. E.g., acknowledging uncertainty/Dev/
curiosity. Model
Structure Reference to the Steps (PBL Process). T/steps
Reference to. Utterances that are simple statements DQ4
Questions set in Step 4. (possible) questions (to be) set by the
group.
Reference to roles. - T/Roles
Resource Provision of PBL scenario. - T/scenario
Use of dictionary. - T/Dict
Provision of prompts (photographs). - T/Prompt
Reference to forthcoming learningince reference to session that h@#LOs
opportunities (labs, lectures). already taken place would be
interpreted as integration.
Reference to some other resource. - T/resource
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Appendix F: Adapted Col Framework: Coding Scheme (vi)

ch

Element | Categories Indicator s (examples) Notesto aid coding Codes
Teaching | Impediment | Missed opportunity. Point in discourse where opportunity [td/MO
presence |to developing facilitate CT was missed.
CP Inhibiting CT. Utterance that has the effect |[of/Inhib
inhibiting CT or drawing it to a close.
Other Difficulty locating or using a resource. - T/Neg/
negative Resource
example Undermining a specific discipline/ | - T/Neg/D
specialty.
Undermining group dynamic. - T/Neg/Dyn
Undermining PBL process. - T/Neg/P
Undermining PBL as a methodology - T/Neg/PBL
Negative comment about scenario. - T/Neg/Scen
Undermining students’ meta- T/Neg/M
cognition.
Undermining students’ learning. - T/Neg/L
Aspect of| Research - Reference to video, tape, etc Resear
study

Appendix F. Adapted Community of Inquiry (Col) Framework - Coding Scheme: Representation of the final coding
scheme, adapted from Garrison et al's (2000) Carfework and refined during the iterative processdath analysis. The
coding scheme contains the three elements - ortremts - of cognitive, social and teaching presemeagegories mapping to
these elements; examples of indicators for eachgoay; notes to elaborate on the indicators anddeeaid coding; and the
shorthand codes that were used in this study.
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Appendix G: Example of aligned utterances and coding justifications [Group Y 1C3, transcript 2]

Utter-| Indiv- Content CODE
ance | idual
24 M3 Shall we move on then to main issues? T/steps; T/Fac/P; S/IChsn/C
24 M3 « Beginning the % of the Glasgow Steps (identifying main issues) & ... T/steps

+ Facilitates the process T/Fac/P

« social presence manifest in encouraging collammrdhis use of ‘shall we?”) [S/Chsn/C
25 F3 Stroke [laughter]. C/Trig/l; SIEmot/L
25 F3 « Identification of an issue to be explored - withbrainstorming their existing |C/Trig/I

understanding, they don’t necessarily realisec¢bisstitutesa problem or a gap [S/Emot/L
their knowledge - hence new code

» Social presence as manifest in laughter
26 F1 Long term effects. C/Trig/l
26 F1  |dentification of issue to be explored C/Trig/l
27 F3 Blood supply to the brain. C/Trig/I
27 F3  Identification of issue to be explored C/Trig/l
28 M4 Whoa, whoa, whoa, slow down a bit [laughter]. Sérokhat? T/Fac/G; SIEmot/L
28 M4 e Scribe prompts group members to slow down ... T/Fac/G

» ...provoking laughter S/Emot/L
29 M3 Long term effects. S/Chsn/Re
29 M3 » Re-iteration of issue identified in utterance 26 S/Chsn/Re
30 M4 No, you said something before ti T/Fac/G
30 M4 » Scribe prompting group member T/Fac/G

Appendix G. Example of aligned utterances and coding justifications [Group Y1C3, transcript 2]: Excerpt of transcript in which
Year 1 PBL Group C3 was undertaking PBL steps 1 to 5, for a scenario about stroke. The excerpt presents utterances 24 to 30,
inclusive. Immediately below each utterance is a justification for the coding decision(s) relating to the utterance. The allocated codes
are presented in the right-hand column.



Characteristics of PBL tutorialsin this study. Appendix H.

Characteristics of PBL tutorials analysed in this study.
Group Year of Topicsin PBL scenario PBL steps
study

Y1C3 1 Care of the elderly 6&7
Stroke 1to5

Y1B2 1 Care of the elderly 6&7
Stroke 1to5

Y1B3 1 Thermoregulation & malaria 6&7
Pneumonia 1to5

Y1A3 1 Thermoregulation & malaria 6&7
Pneumonia 1to5

Y2B3 2 Bilirubin metabolism & viral hepatitis 6& 7
Gallstones & liver function 1to5

Y2C3 2 Bilirubin metabolism & viral hepatitis 6&7
Gallstones & liver function 1to5

Appendix H. Characteristics of the PBL discourses in this study: Information
provided includes the code for each group in thelgt where, for example, Y1C3
denotes Year 1 PBL Group C3; the students’ yeatwafy; the topics featured in the
PBL scenario; and the specific steps of the PBlcgss followed in each discourse.
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (i).
Element | Category | Indicator | Code Stepl |Step2 | Step3 | Step4d | Step5 | Step6 | Step 7 KEY:
. Yes Yes
Cognitive | 1 jqer Puzzle C/Trig/P Yes Yes Colour
presence Yes Yes codefor
Yes Yes PBL
Yes Yes Group:
Yes Yes Yes Yes Yes
Gap C/Trig/G Yes Yes Yes Yes Yes Y1c3
Yes Y1B2
Yes Y1B3
Yes Y 1A3
Yes Y2B3
Issue C/Trig/l Yes Yes Y2C3
Info from
External
. resource Cl/Info/R | Yes
Exploration Yes Ves
Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes Yes
Info from Yes Yes Yes Yes Yes Yes
question C/Info/Q | Yes Yes Yes Yes Yes Yes
Yes
Seeking Yes Yes Yes
clarification Yes Yes Yes Yes Yes
of what Yes Yes Yes Yes Yes
someone Yes Yes Yes Yes Yes
said C/Info/Cl | Yes Yes Yes Yes Yes
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (ii).

Element | Category I ndicator Code Stepl [ Step2 |Step3 | Stepd | Step5 | Step6 | Step 7
Yes
Cognitive | External Yes Yes Yes
presence | Exploration
Yes
Seeking Yes Yes Yes Yes Yes
confirmation| C/Info/Cf Yes Yes Yes Yes Yes
Yes Yes
Yes Yes
Yes
Yes Yes
Info Yes Yes Yes
exchange C/info/X | Yes Yes Yes Yes Yes Yes
Direct
answer to Yes
guestion Clanswer | Yes Yes Yes
Yes Yes
Yes Yes
Yes
Internal Hypothesis Yes Yes
exploration | formation C/Hyp Yes Yes Yes

KEY:

Colour
codefor
PBL
Group:

Y1C3
Y1B2
Y1B3

Y2B3
Y2C3
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (iii).
Element | Category I ndicator Code Stepl | Step2 | Step3 | Step4d | Step5 | Step 6 | Step 7 KEY:
Yes Yes
Cognitive | Internal Yes Yes Colour
presence | exploration Yes Yes code for
Yes Yes Yes PBL
Tentative Yes Yes Yes Group:
explanation C/Xpln Yes Yes Yes Yes
Yes Yes Y1C3
Yes Yes Yes Y1B2
Yes Yes Yes Yes Y1B3
Alternative Yes Yes Yes Yes Y1A3
perspective/ Yes Yes Yes Yes Yes Y2B3
suggestion C/Alt Yes Yes Yes Yes Yes Y2C3
Yes
Yes
Yes
Yes Yes
Exemplificat Yes Yes
-ion C/Exemp Yes Yes
Offering an
analogy to
explain Yes
something C/Analogy Yes Yes




0S¢

Appendix J. Indicator s identified in specific PBL steps, for each PBL group (iv).
Element | Category I ndicator Code Stepl | Step2 | Step3 | Step4d | Step5 | Step 6 | Step 7 KEY:
Yes Yes
Cognitive | Integration Yes Yes Colour
presence Integration Yes Yes codefor
with idea Cl/Int/l Yes Yes Yes PBL
Yes Group:
Existing Yes Yes
knowledge C/Int/K Yes Yes Yes Y1C3
Yes Y1B2
Yes Yes Yes Y1B3
Yes Yes Yes Y1A3
Yes Yes Yes Yes Yes Y2B3
Something Yes Yes Yes Yes Yes Y2C3
from course | C/Int/C Yes Yes Yes Yes Yes Yes Yes
Question Yes
from peer C/Int/Q Yes ) Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Comment Yes Yes Yes
from peer C/Int/P Yes Yes Yes Yes Yes Yes
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (V).
Element | Category I ndicator Code Stepl | Step2 | Step3 | Step4d | Step5 | Step 6 | Step 7 KEY:
Yes Yes
Cognitive | Integration Yes Yes Colour
presence Yes Yes code for
Yes Yes Yes PBL
Tentative Yes Yes Yes Group:
explanation C/Xpln Yes Yes Yes Yes
Yes Y1C3
Yes Yes Y1B2
Yes Yes Y1B3
Experience Yes Yes Y1A3
from out- Yes Yes Y2B3
with course C/Int/Xp Yes Yes Yes Yes Y2C3
Yes
Evidence ClInt/Ev Yes Yes
Integration
with material
from
unspecified Yes
resource C/Int/R Yes Yes
Yes
Resolution Yes Yes
Yes Yes
Yes Yes Yes
Application Yes Yes Yes
of ideas C/ReslI Yes Yes Yes Yes
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (vi).
Element | Category I ndicator Code Stepl | Step2 | Step3 | Step4 | Step5 | Step6 | Step 7 KEY:
Cognitive Yes Yes
presence | Resolution Reflection Yes Yes Colour
on con- Yes Yes code for
seguences C/Res/C Yes Yes Yes PBL
Yes Group:
Yes Yes
Conclusion/ Yes Yes Y1C3
judgment C/Res/J Yes Yes Y1B2
Yes Y1B3
Yes Y1A3
Reflection Yes Yes Y2B3
on thinking Yes Yes Yes Y2C3
(meta- Yes Yes Yes Yes Yes
cognition) C/Res/M | Yes Yes Yes Yes Yes Yes
Yes
Yes Yes
Reflection Yes Yes Yes
on learning/ Yes Yes Yes Yes
SRL C/Res/L Yes Yes Yes Yes Yes
Negative Limiting
manifest- learning (it's
ation of been
cognitive covered,
presence 'need to Yes Yes Yes
know") C/Neg/L Yes Yes Yes Yes Yes




€46¢

Appendix J. Indicator s identified in specific PBL steps, for each PBL group (vii).
Element | Category Indicator | Code Stepl | Step2 | Step3 | Step4d | Step5 | Step 6 | Step 7 KEY:
Yes Yes
Social Emotional Yes Yes Yes Colour
presence | €Xpression Yes | Yes Yes Yes code for
Yes Yes Yes Yes Yes PBL
Yes Yes Yes Yes Yes Yes Group:
Humour S/IEmot/H | Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Y1C3
Laughter SIEmot/L |Yes |Yes |Yes Yes Yes Yes Yes Y2C3
Yes Yes
Yes Yes
Personal Yes Yes
info or Yes Yes
opinion S/IEmot/P | Yes Yes Yes Yes Yes
Open Yes
communicat | Risk-free Yes Yes
ion expression | S/risk- Yes Yes Yes
Yes
Yes Yes Yes
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes
Group Collaborat- Yes Yes Yes Yes Yes
cohesion ive S/Chsn/C Yes Yes Yes Yes Yes
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (Vviii).
Element | Category I ndicator Code Stepl | Step2 | Step3 | Step4d | Step5 | Step 6 | Step 7 KEY:
Yes
Social Cohesion Yes Yes Yes Colour
presence Yes Yes Yes code for
Yes Yes Yes Yes PBL
Yes Yes Yes Yes Yes Group:
Cooperation S/Chsn/Cp | Yes Yes Yes Yes Yes
Yes Y1C3
Yes Yes Y1B2
Yes Yes Yes Yes Y1B3
Yes Yes Yes Yes Y1A3
Re-iteration | S/Chsn/Re | Yes Yes Yes Yes Yes Y2B3
Yes Y2C3
Yes
Yes Yes
Inter- Yes Yes Yes Yes
personal S/Chsn/IP | Yes Yes Yes Yes Yes
Shared S/Chsn/iden
identity t Yes
Yes
Yes Yes Yes
Supportive Yes Yes Yes Yes
of idea - Yes Yes Yes Yes Yes
paraphraseg Yes Yes Yes Yes Yes
it S/Supp Yes Yes Yes Yes Yes Yes
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Appendix J. Indicator sidentified in specific PBL steps, for each PBL group (ix).
Element | Category I ndicator Code Stepl | Step2 | Step3 | Step4d | Step5 | Step 6 | Step 7 KEY:
Yes
Social | Cohesion Yes | Yes Colour
presence _ Yes | Yes code for
Supportive Yes |Yes Yes Yes PBL
of aspect of Yes |Yes |Yes Yes Yes Group:
process S/Agree | Yes Yes Yes Yes Yes Yes
Yes Y1c3
Negative _ Yes Y1B2
manifestation | T€asing or Yes Yes Y1B3
of social under- Yes Yes Yes Yes Y1A3
presence mining peer| S/Teas Yes |Yes |Yes Yes Yes Y2B3
Judgmental Y2C3
/inappropr- Yes
iate remarks S/Judg Yes Yes
Interruption | S/Interr Yes Yes Yes
Group
dynamics
impacts Yes
negatively Yes
on CT S/Dynam | Yes Yes Yes Yes
Yes
Yes Yes
Yes Yes
Yes Yes Yes Yes
Lack of Yes Yes Yes Yes Yes
cohesion S/Lack Yes Yes Yes Yes Yes
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (X).
Element | Category I ndicator Code Stepl | Step2 | Step3 | Step4 | Step5 | Step6 | Step 7 KEY:
Teaching Yes Yes
presence | Directive Yes Yes Colour
_ Yes Yes Yes code for
Gives Yes Yes Yes PBL
advice T/Advice |Yes |Yes |Yes Yes Yes Yes Group:
Provides Yes
information Yes Yes Y1C3
in didactic Yes Yes Y1B2
manner T/Didactic | Yes Yes Yes Yes Y1B3
Facilitator Y1A3
provides Yes Y2B3
answer to Yes Yes Y2C3
drect Yes Yes
guestion T/answer | Yes Yes Yes Yes
Facilitating Yes
process— by (S Yes
student (S) or Yes (F,S)
facilitator (F) (FIS) Yes
Yes Yes Yes(S) (F,S)
©) (F Yes Yes
Yes Yes (SF) (SF) Yes
(FIS) | (9 Yes Yes(9) Yes(S) | (SF)
Yes Yes (SF) Yes (S, Yes Yes (F)
(SSF) [ (9 Yes(S) | F) Yes (F,S) Yes
Facilitating Yes Yes Yes(S) | (SF) Yes(F, | (SF)
process T/Fac/P (FS) [ (9 Yes(S) | Yes(F) | Yes(§) |9 Yes (F)




LS¢

Appendix J. Indicator s identified in specific PBL steps, for each PBL group (xi).
Element | Category I ndicator Code Stepl| Step2 | Step3 | Step4d | Step5 | Step6 | Step 7 KEY:
Yes
Teaching | Facilitating (F/9) Colour
presence | process— by Yes code for
student (S) or| Prompt to Yes Yes PBL
facilitator (F) Chair T/Fac/C Yes Yes Yes(F) Group:
Yes
S Y1C3
Yes Yes Yes(S) Y1B2
) S Yes(S) Y1B3
Prompt to Yes |Yes |Yes(9) Y1A3
Scribe T/Fac/S (S (S Yes(S) Y2B3
Yes Y2C3
S
Yes
S Yes(S)
Prompt to Yes Yes(S) | Yes Yes(S)
group T/Fac/G Yes (S Yes(S) | Yes Yes
Encourag-
ing a better | T/Fac/Dyna
dynamic m Yes
Yes(S)
Eye to time | T/Fac/Time Yes(S) Yes
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (xii).
Element | Category I ndicator Code Stepl| Step2 | Step3 | Step4d | Step5 | Step6 | Step 7 KEY:
Asking for
Teaching | Facilitating | Clarification Colour
presence | understand- | of what code for
ing— by someone Yes(S) PBL
student (S) o means T/Und/Cl Yes (S Group:
facilitator (F) Yes(S)
Yes Yes(S) Y1C3
Providing Yes Yes(S) Y1B2
clarification Yes Yes (S Y1B3
on previous Yes Yes Yes Yes (S, Y1A3
input T/Und/PrCl | (S) (S Yes Yes F) Y2B3
Seeking Y2C3
support for Yes Yes
one's own Yes Yes
understand- Yes Yes Yes
ing T/Und/S Yes (S Yes Yes (S Yes
Yes
Yes
(SF) Yes
Yes (F) Yes
Yes Yes
Asks (F,9) Yes
guestions - Yes(F) Yes
inquiring T/Und/Q Yes Yes(F) | Yes Yes
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (xiii).
Element | Category I ndicator Code Stepl| Step2 | Step3 | Step4d | Step5 | Step6 | Step 7
Asks KEY:
_ . probing Yes
Teaching | Facilitating questions - Colour
presence | understand- testing code for
ing - by understand- Yes PBL
student (S) of ing T/Und/P Yes Yes Group:
facilitator (F) AsKi
sking for
justification | T/Und/Jstf Yes Y1C3
Y1B2
Helping Yes Yes (S Y1B3
group to Yes Yes(S)
identfy Y2B3
conflicting Yes Yes(S) Y2C3
info T/Cnfl Yes Yes (S
Prompting
further
reflection T/Und/R Yes Yes
Prompting Yes
integration. | T/Und/Int Yes
Facilitating | Facilitating
development | meta- Yes
cognition T/Dev/IM Yes Yes Yes
Facilitating
reflection
on learning | T/Dev/L
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (xiv).
Element | Category I ndicator Code Stepl| Step2 | Step3 | Step4d | Step5 | Step6 | Step 7 KEY:
Giving Yes
Teaching | Facilitating | feedback to Yes Yes Colour
presence | development | individual T/Dev/| Yes Yes Yes Yes codefor
Giving PBL
feedback to Yes Yes Yes Group:
group T/Dev/G Yes Yes Yes
Yes Yes Y1C3
Yes Yes Y1B2
Yes Yes Yes Y1B3
Providing Yes Yes Yes Yes Y1A3
support for Yes Yes Yes Yes Yes Y2B3
ideas T/Dev/S Yes Yes Yes Yes Yes Y2C3
Facilitating
further Yes
reflection T/Dev/R Yes
Facilitator
development
by modelling
learning T/Dev/ Yes
behaviour Model Yes Yes
Yes
Structure Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
Reference to Yes Yes Yes Yes Yes Yes Yes
steps T/steps | Yes Yes Yes Yes Yes Yes Yes
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (xv).
Element | Category I ndicator Code Stepl| Step2 | Step3 | Step4d | Step5 | Step6 | Step 7 KEY:
Yes
Teaching | Structure Yes Colour
presence Yes code for
Reference to Yes PBL
Q set in step Yes Group:
4 T/Q4 Yes
Reference to Y1C3
curriculum T/Roles Yes Y1B2
Yes Yes Y1B3
Resource Yes Yes Y1A3
Yes Yes Yes Y2B3
Yes Yes Yes Yes Y2C3
Reference to Yes Yes Yes Yes Yes
scenario T/scen Yes Yes Yes Yes Yes Yes
Yes
Yes Yes
Refence to Yes Yes
dictionary T/dict Yes Yes
Reference to
prompt - e.g.,
photo T/prompt Yes
Reference to
Facilitator
role T/role Yes
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Appendix J. Indicator s identified in specific PBL steps, for each PBL group (xvi).
Element | Category I ndicator Code Stepl| Step2 | Step3 | Step4d | Step5 | Step6 | Step 7 KEY:
. Yes '
Teaching
presence Resource Yes Yes Colour
Yes Yes Yes Yes Yes de for
Reference to, Yes Yes Yes Yes Yes coce
PBL
e.g., book, Yes Yes Yes Yes Yes Group:
diagram T/resource Yes Yes Yes Yes Yes Yes '
Y1C3
Negative Inability to Y1B2
manifestat- | locate/use T/Neg Yes Yes Y1B3
ions of resource Resource/ Yes Yes Yes Y1A3
teaching Yes Y2B3
presence Yes Y2C3
Missed Yes Yes
opportunity Yes Yes Yes
to facilitate Yes Yes Yes
aspect of CT | T/MO Yes Yes Yes Yes Yes
Utterance
that inhibits
CT or draws Yes
it to a close T/Inhib Yes Yes
Undermining
a specific Yes
discipline T/Neg/D Yes Yes
Undermining Yes Yes
the PBL Yes Yes Yes Yes Yes
process T/Neg/P | Yes Yes Yes Yes Yes Yes
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Appendix J. Indicatorsidentified in specific PBL steps, for each PBL group (xvii).
Element | Category I ndicator Code Stepl| Step2 | Step3 | Step4d | Step5 | Step6 | Step 7 KEY:
Undermining| T/Neg/Dy
Teaching | Negative dynamic nam Yes Colour
presence | manifestat- | yndermining| T/Neg/ code for
ions of PBL PBL Yes PBL
teaching Negative Group:
presence comment in
relationto | T/Neg/ Y1C3
scenario Scen Y1B2
Undermining Y1B3
students'
meta- Y2B3
cognition T/Neg/M Y2C3
Under-
mining
students’
learning T/Neg/L Yes
NOT Resear ch Comment
Col related to Yes
stud\ Research | Yes Yes Yes

Appendix J: Indicatorsindentified in PBL steps: Tabulated, visual representation of indicatorsntiéed in each step of the PBL process,
for each PBL group in this study. The table lists €lements, categories and indicators in the asthftol framework (see 3.4), as well as
the shorthand codes for indicators (Appendix F)evéhan indicator was identified in a specific stégthe PBL process, the word ‘yes’ has
been entered in the table. Each PBL group is regred by a different colour, specified in the Réws, Y1C3 = red; Y1B2=brown; Y1B3
= turquoise; Y1A3 = green; Y2B3 = pink; and Y2C3btue. Specific indicators of soft-scaffolding teiachpresence were sometimes

attributed to students (S) and/or to the facilita{®).
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Appendix K: Excerpt from discourse by Group Y 1B2; during brainstorming (i).
CP= cognitive presence; SP= social presence, TP=teaching presence.

U By Utterance I nter pretation

163 |M1 |[The common carotid [artery] splits into yqHe ‘provides explanationexternal exploration category of

internal [and] external. CP.

170 |F4 |...so what you're saying [is] that this one’s gaShe ‘seeks support’ for her understandiiagilitating

to split into your internal and your external.  junderstanding category of TP

171 |? ...no, the nerve splits up, not the vessels peEer ‘provides clarification’, thereldgcilitating
under standing: example of soft scaffolding TP.

173 |Fac | What does anybody know about this? The facilitator addresses the ‘group dynamic’,rtigyto widen
the discourse to include other students; an inholicat
facilitating process, a type of soft scaffolding TP.

174 |M3 [l thought the vessels crossed over. External exploration category of CP, since provision of
‘information’, but also possiblyesolution, because it reflects
‘meta-cognitive knowledge’.

176 |M4 |The blood vessels cross over in the brain ... [External exploration category of CP; ‘information exchange'.
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Appendix K: Excerpt from discourse by Group Y 1B2; during brainstor ming (ii).
CP= cognitive presence; SP= social presence, TP=teaching presence.

U By Utterance I nterpretation
177 |M3 |No. Before they get into the brain, becgl ntegration category of CP, via linking to ‘experience outwilie
| saw an operation when a woman |course’.
already had a series of misirokes and
was her right common carotid artery ..
was doing a stent operation and he said
that was because it was going to affec
left hand side of her brain.
178 |F1 |[So do you think about here they are gfinterpreted as ‘hypothesis formation’, and hencexample on the
to cross over? internal exploration category of CP. She was effectively saying
“They may cross over here”.
180 (F2 Where do you think they cross? External exploration category of CP, via ‘seeking answer’.
181 |M3 |l saw the head when | was doing anat|l ntegration category of CP, via linking to experience elsewlm@réhe
dissection ... | definitely saw a sodffcourse’.
carotid going like this, as if it was crosg
over ...
182 |F2 So there’s a possible crossover. By sumingrike discussion, sHacilitates process, hence TPand
she ‘provides support’ for his idea, hence¢bleesion category of SR.
184 (M3 |Well nerves cross_over_in the meduiaCoded toexter nal exploration via ‘information exchangebut also tq

maybe the blood goes with theni®s|

called cussation.

internal exploration, via ‘hypothesis formation’: two categories of
CP.
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Appendix K: Excerpt from discourse by Group Y 1B2; during brainstor ming (ii).
CP= cognitive presence; SP= social presence, TP=teaching presence.

185 |M3 |[Because ... I'm sure he said that on|lntegration category of CP, via linking to experience elsewlm@réhe
side of the brain [where] you have a stifcourse’.
it affects the opposite side of the body
186 |F3 But that's because it damages nerves f&Heates under standing by ‘providing clarification’: soft
scaffolding TP.

188 |M4 |No, no, if the blood’s not there therHe provides an ‘explanation’, hence and exampth®einternal
damages the nerves ...and it affectsjexploration category of CP; he simultaneoushgilitates

other side of the body under standing by ‘providing clarification’: soft scaffolding TPAIso,
because his unifying explanation ‘supports’ thetgbations of M3
and F3, this is also an example of tokesion category of SP.

192 |(F1 |..it's because of the damage the blood|She provides an ‘explanation’, hence and examptheahter nal
causes to that part of the brain exploration category of CP.

Appendix K. Excerpt from discourse by Group Y1B2; during brainstorming. Excerpt of brainstorm by Year 1 PBL Group B2,
of utterances relating to the pathophysiology of stroke. The interpretation is given, with the bold font indicating the categories to
which the utterances were mapped. This excerpt demonstrates coding of single utterances to categories within different elements
(U182 and 188), and to multiple categories within a single element (U184). The excerpt further illustrates that discourse per se
facilitates aspects of critical thinking. Moreover, it provides specific examples of teaching presence enabling cognitive presence
(soft scaffolding teaching presence in U173 is followed by successive contributions to cognitive presence) and vice versa (since
aspects of cognitive presence lead to teaching presence in the form of facilitating under standing).
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CP= cognitive

Appendix L: Excerpt from discourse by Group Y 1B3; during brainstorming (i).
resence; SP= social presence, TP=teaching presence.

U By

Utterance

Interpretation

161 M4

... H. influenza.. is that pneumoni
or is that flu? It's flu. But it said in
[the dictionary] that it was a type ¢
pneumonie

M4 is puzzledtrigger). He recalls the dictionary definition from step 1
which causes him to identifyonflicting informatiorbetween his existing
knowledge — that ‘influenza’ is a virus which casigiee flu - with the
dictionary entry thatH. influenzacan be a cause of pneumonia. This
illustrates interaction between thesour ce category of hard scaffolding
TP, thefacilitating under standing category of soft scaffolding TP, atite
trigger, external exploration and possiblyntegration categories of CP.

162 |Fac

So ... if somebody came to you
with... presenting symptoms whic
led you to think it was pneumonia
what differential diagnosis would
you do to determine what kind of
pneumonia it was

Facilitator probes for more info about causativganisms, linking this to
differential diagnosis — another of their learnisgues. Shéacilitates

under standing by probing andfacilitates the process by moving them o
to talk about differential diagnosis. Interacticgtween different categorie
of TP.

£S

163 M2

just bacterial

Is there bacterial and viral or is thiM2 asks a questiomxter nal exploration category of CP.

164 M4

Can you get viral pneumonia?

M4 asks a questiomxternal exploration category of CP.

165 [F4

| don't think so.

F4 responds (incorrectly).

166 M1

Would you like take a culture or
something like that? Try and find
out what organism is actually

M1 picks up on the Facilitatorguestionand offer arhypothesiswhich is
internal exploration; so TP adacilitating under standing directly enable
CP.

causing it?




89¢

Appendix L: Excerpt from discourse by Group Y 1B3; during brainstorming (ii).

CP= cognitive presence; SP= social presence, T P=teaching presence.

167

Fac

'You would do that eventually.

Facilitator providast scaffolding TP in the form afevelopmental
supportby confirming that he is correct, but hints thegre is a prior step
to be considered

169

Fac

It would take a while for that to ge
that unless somebody was admitt

talking about a twenty four hour
culture anyway.

in culture. You probably wouldn't ¢form of developmental support—possibly providing more information th

to hospital, because you're probably

The facilitator provides further soft scaffoldirgathing presence in the

gl strictly necessary.

170

F4

You'd have to ask like what their
previous symptoms was, how
quickly it was onset. Other
symptoms rather than just having
cough, you know what | mean?

F4 hypothesiseabout an appropriate short-term measure: histidiydg).
She als@xemplifieghis. So she demonstrates theer nal andexternal
exploration categories of CP, which was directly enabled hgrmoft
scaffolding TP -developmental support- on the part of the facilitator.

171

M1

Like take a history.

M1 providesipportfor F4’s idea, by using the relevant terminology fo
the measure she suggests. He demonstratesttegon category of SP.

172

F4

Everyone can have a cough. I've
a cough. I've not got pneumonia.

F4 appliesthe signs and symptoms of the patient ingtenarioto her own
situation and infers that cough is not in itsedghostic of pneumonia.
Interaction between threesour ce category of hard scaffolding TP and
resolution category of CP.
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Appendix L: Excerpt from discourse by Group Y 1B3; during brainstorming (iii).
CP= cognitive presence; SP= social presence, TP=teaching presence.

173 |F2 Like when my uncle got admitted [F2 integrates information froexperienceutwith the course. She seem:s
had ... arash as well? ...that's whia¢ providingsupportfor F4’s idea that a particular combination of
made them think it was meningitigsymptoms can help arrive at a diagnosis. Thusriegration category of
CP interacts with theohesion category of SP.

174 |F4 That's like, [for] malaria, ... F4 integrates the current learning with her knogkdbout malaria (from
different strains have different  the previous scenario). Shgpothesisethat pneumonia may have paral
symptoms. Maybe ... different  |with malaria, in that there may be different caivgafgents, leading to
bacteria cause different symptomgdifferent signs and symptoms, and with differemtipations periods. She
different time periods, incubation, ffinishes by making a reference to the particulaeadescribed in the

.... Because this is obviously quit¢gscenario Thus two indicators of th@ategration category of CP interact
short incubation. with theresour ce category of hard scaffolding TP.

Appendix L: Excerpt from discourse by Group Y1B3; during brainstorming. Excerpt of the brainstorm by Year 1 PBL Group
B3, of utterances relating to the aetiology, or ®as, of pneumonia. The interpretation is givenhwhe bold font indicating
the categories to which the utterances were mapped; italicized font indicating the relevant indioes. This excerpt
demonstrates directly that teaching presence esadspects of critical thinking; for example, safolding interventions by
the facilitator (U162) are immediately followed agpects of critical thinking on the part of sevesaldents (U163 to U166).
The excerpt also demonstrates the interaction bawal three elements, with cognitive, social aedching presence
featuring in the various utterances.
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Appendix M: Examples of interventions by Facilitator of Group Y2C3.

=4

O <

Category Indicator Utterance | Text
Facilitating Questioning. | 117 [Bile] salts and acids are the same thing?
understanding] Probing. 270 What would cause [the gallbladder] to contract th¢iollowing on
from their suggestion that it wasn't sufficientlyidk-walled to have ¢
muscular wall].
Encouraging | 321 You came across this earlier in the year?
integration. | 560 Where do you recall this from? ... your lecture ...
Identifying 233 ... people tend to think of rats just being big enar mice just being
conflicting little rats, but interestingly mice have gallbladdl@nd rats don’'t an
information. they survive quite well without [one] ...
Facilitating Providing 594 Well in the final stages of people with chronicaiolism they’re quite
development. | support. yellow... [responding to student talking about iciad jaundice].
Modelling 467 ... Until he’d told me this I'd assumed [ultrasouns just a painles
learning. procedure. [modelling not making assumptionsldiig learning].
Giving 283 ... That’s good retention of previous knowledge.
feedback. 343 Maybe look over that. You're on the right tracks.

[72)

Appendix M. Examples of interventions by Facilitator of Group Y2C3. This table illustrates some interventions by the
facilitator of the Year 2 PBL Group, Y2C3.



