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Abstract

Name: Gabrielle Maria Finn

Title of thesis: Anatomy and professionalism in an undergraduate

medical curriculum

Higher degree for which submitted: Doctor of Philosophy (PhD)

Year of submission: 2010

This thesis describes two themes within the undergraduate medical curriculum;
innovations in anatomy teaching, and the assessment of professionalism.
Methodologies from both the quantitative and qualitative paradigms were

utilised.

The main findings were:



1) The Virtual Human Dissector™ (VHD) was shown to be equally as effective

as cadaveric prosections as a tool for learning cross-sectional anatomy.

2) Body painting was demonstrated as being a highly motivating and engaging
exercise for students. Students reported that the bold colours and kinaesthetic
nature of body painting promotes retention of knowledge and informed their
approach to future patients when painting was coupled with simultaneous peer-

physical examination (PPE).

3) Contextual learning and simulation were shown to directly impact upon
retention of knowledge through the use of clothing in anatomy education. This
highlighted how when implementing simulation small and seemingly trivial

details, such as clothing, are important.

4) The Conscientiousness Index (Cl) has been demonstrated as an objective
and scalar measure of one element of professionalism, conscientiousness. The
Cl identified students at the positive and negative end of the behavioural
spectrum, and this correlated with peer and staff judgements on the

professionalism exhibited by students at these extremes of behaviour.

5) Students were able to accurately assess the conscientiousness of their

peers, however were unable to self-assess conscientiousness. The reliability of



such peer assessments was improved when peers assessed only those in their
tutor groups, with whom they had the majority of academic contact, compared
to when assessing the entire cohort. This demonstrated the importance of

assessor familiarity in assessments.

6) Critical incident reporting, of extremes in professionalism, was shown to
promote reflection in students. Critical incident reports, as with the
Conscientiousness Index, offers faculty a tool by which outlying students can

be identified.

7) Students were unclear about the constituent elements of professionalism
and the contexts in which professionalism was relevant. Three contexts were
identified; the clinical, the academic (University), and the virtual (online)
context. The impact of professionalism assessments and the scrutiny on
students has led students to struggle with identity negotiation. This was with
respect to their personal and professional identities and the expectations of

different stake holders, such as faculty, the media and prospective patients.



Table of contents

Table of CONtENts ....... .. 5
List of tables..........ei 14
List of figures ... ————— 15
Declaration ... 16
Statement of COpPYright ... ——— 17
Acknowledgments ... ————————— 18
Publications from this thesis........cccceecciiiir s 19
Conference contributions from this thesis...........ccoomiiccciiic e, 21
ADBDIreviatioNs ..........ccciiiiir 28
Chapter 1: INtroducCtion ..o s nnnnas 30
1.1 Introduction to the introduction .............ccoooi i 30
1.2 ANAEOMY <o 31
1.3 The History of ANAtOMY .......coooiiiiiee e 32
1.3.1 ANCIENT EQYPL .. e 32
1.3.2 Greek MediCIiNe .......cooiiiiiiieeeeeeeeee e 33
1.3.3 GaAlEN... 34
1.3.4 The Opposition to Dissection throughout the Centuries .............ccceevnneeenn. 35
1.3.5 The Legalisation of DiSSeCtion...........ccoooviiiiiiiiiiii e, 35
1.3.6 Early Anatomy Demonstrations ...........ccoouviiiiiiiiiiiiieeee e, 36
1.3.7 Vesalius and beyond ... 37
1.3.8 Anatomy post seventeenth century ...........cooooviiiii i, 40

1.4 Gross anatomy within the medical curriculum ....................c 42
1.5 Traditional methods of teaching anatomy ................cc 44
1.5.1 Advantages of cadaveric diSSection ............cccccvvvviiiiiiiiiiiiiiiiiiiieeeee 45
1.5.2 Educational impact.........cooooeiiiiii e 45
1.5.3 Personal and emotional development .............ccooiviiiiiiiiiiii e, 48
1.5.4 Disadvantages of diSSection.............ccooovviiiiiiiiiiiiee 49
1.5.5 Hindrance to personal development..............ccoooiiiiiiiiiiiiiiiii e, 49
1.5.6 COSt tO INSHIULION ...cceveeie e 51
1.5.7 Lessened educational impact...........ccoooeivviiiiiiiiiie e, 52
1.5.8 Dissection versus prosSecCtion.............coeeiiiiieiiiiiiiiee e, 55



1.6 The Effect of the Anatomy Act (1984) and the Human Tissue Act (2004) ....... 57

1.7 Further Public MiStrust?...... ..o 59
1.8 BODY WORLD S ™M e 60
1.9 Other methods of teaching anatomy ... 65
1.9.1 EleCtronic Media..........uiiii i 65
1.9.1.1 The Visible Human Project™ ... 66
1.9.2 LiVING ANALOMY ... 68
1.9.2.1 Surface ANatomYy........ccooiiiiiii e 69
1.9.2.2 Peer Physical Examination ...........cccoooiiiiiiiiiii e 73
1.9.3 Art and humanities in anatomy teaching ............cccoooiiiiiiiiii e, 81
1.9.3.1 Body Painting .......ooiiiieieeeee e 82
1.10 Conclusions: anatomy teacChing..........ccccooeiiiiiiiiiiii e 86
1.11 Anatomy and Professionalism ............cccooooiiiiiiiiiii e 86
1.12 ProfessionaliSm ..o 88
1.12.1 A definition of professionaliSm.............ccoooiiiiiiiiii e, 88
1.12.1.1 The Declaration of Geneva, 1948. ..........coovriiiiiiiiiiiiiiiiiiieeeeeeeeeeee 93
1.13 Measuring professionaliSm ... 97
1.13.1 Can professionalism be assessed?............cieiiiiiiiiiiiiiiiiie e 98
1.14 Methods of assessing professionaliSm ..., 99
1.14.1 Peer asSESSMENT........uuiiiii et e e e e e e e e eeenees 100
1.14.1.1 Peer assessment: the positive aspects...........ccccevvevviviciiiiiecvieeeenn, 104
1.14.1.2 Peer assessment: the negative aspects........ccccccvvvvvviiiiiiiiiiiiiinnnnn. 105
1.14.1.3 Implementing peer assessment .............ouvciiiiiieeiieieiiiiiiee e 109
1.15 Multi-source feedback..........ccoooeiiiiiiiiiiie e 111
1.15.1 The structure of MSF ... 114
1.15.2 SUINVEY dESIGN....coiiiiiiiiiiie e 114
1.15.3 Role Set SEIECHON ......ueiiiee e 115
1.15.4 Data COllECHON ... 115
1.15.5 Score calculation and feedback...........cccccooiiiiiiiiiii 116
1.15.6 Use of MSF in medical education............ccccccvvvviiiiiiiiiiiiiiiiiieieeeeeeeeeee 117
1.15.7 Concerns about assessment of professionalism using MSF ................. 118
1.15.8 Benefits of uSINg MSF ... 118
1.15.9 Problems associated with MSF ..., 120



1.16 Critical Incident Reporting..........ooooooioii i 121

1.16.1 Problems associated with the use of critical incident reporting.............. 123
1.16.2 Advantages associated with use of critical incident reporting................ 124
1.16.3 Evidence supporting the use of critical incident reporting...................... 125
1.17 The mini-Clinical Evaluation EXercise..........couevuuiiiiiiieiiiieeccee e 127
1.17.1 Aims of the miNi-CEX ... 128
1.17.2 Advantages of the mini-CEX .........ccoiiiiiiiiiiiccc e, 128
1.17.3 Disadvantages associated with the mini-CEX .............ccccovviiiiiiiiiininnnnn, 129
1.17.4 Evidence supporting the use of the mini-CEX ............ccccciiiiiiiiiininnnnn, 130
1.17.5 Use of the mini-CEX.........oooiriiiiiiieeeeeeeeeeeeeeee 130
1.18 Objective Structured Clinical Examinations ...............c.ooooiiiiiiiiiiieeeee, 132
1. A9 POIfOlIOS. ... 133
1.19.1 Advantages associated with the use of portfolios..............ccccoooeeiiiiiiis 134
1.19.2 Disadvantages associated with the use of portfolios........................... 135
1.19.3 Evidence supporting the use of portfolios...........ccccoeeiiiiiiiiiiiiiiiiieee, 135
1.20 Conclusions: ProfessionaliSm ... 136
Chapter 2: Methods ... s 138
2200t T = o[ 138
P2 5 = Tor U 1 =Y o 138
2.3 Qualitative Methods..........ooeeeiiii e 139
2.3.1 Data collection MethOods ..........cooeeiiiiiiiiiie e 139
ARG 022 B T = Wt | 1= o3 o] o PP 140
2.3.3 Data @nalySis......ccoooieeiiiee e 140
2.3.4 Reliability .......cccooeiiiieeee 142
2.3.5Validity....ccooeeieeeeee 143
2.3.6 REFIEXIVILY ..o 144
2.3.7 RAUONAIE ......eeiii e e e e aane 145
2.4 Quantitative Methods.............uuuiiiiiii e 149
Chapter 3: Virtual Human Dissector as a Learning Tool for Studying
Cross-sectional Anatomy............ceeuuimmmmmmmimmmmmmmninrr s rnsnnne 150
B Tt I = 7= T o | o 18] [ [ 150
3.1.1 Contributions to this Chapter...........ooiiiii e 150
3.1.2 Conceptual FrameWOrK ..........ccooo e 150
3.1.3 STUAY @M. nnnnnnnnnn 151



B2 Nt OAUCHION e e 152

3.3 MethOdOIOGY ......uuiiiiiiiiiii e 155
K 0 I 1o 155
I R T2 =T B (0 =Y o S 155
3.3.3 STUAY DESIGN ... 156
B =T | 159
K IR I 1Yo 1T o] o PP 163
3.5.1 LIMIALIONS ..o 170
3.5.2 FULUIE WOIK ...t et e e e 170
Chapter 4: Body painting as a tool for learning anatomy in an
undergraduate anatomy CUrriCulum...........cooceuiiiiiceciiirrrcr e e rema s 172
S I = Vo (o [ 10 | T PPN 172
4.1.1 Contributions to this Chapter...........cccoooiriiii e, 172
Z 3220 | o] (oo 1§ o o] o ST RUSPPRPPRPI 173
4.2.1 Conceptual frameWOrK ...........couuuuiiiiiiiiieeece e 176
Part 1. Students’ perceptions of body painting as a tool for learning
= 1 =1 o ] 0 778 177
v 3G Y/ =1 g T Yo [o] [ Yo V2PN 177
4.3.1 Ethical PermiSSIiON ........cooo oo 177
T2 7 o] 01 (=)« 177
4.3.3 RECIUIIMENT ... 177
I R 7 o o 1= o | 178
4.3.5 Data COIECHION ..o 178
4.3.6 REfIEXIVILY ..ccoeiiiiiiiiiieiee e 180
4.4 RESUILS.....coeeee et e e aeaes 183
4.5 DISCUSSION ...ttt ettt e e e et e e e e et e e e e et e e e eetneeeeesnnaeaeees 191
Part 2. Body painting and line drawing: a cross-over study............cccccviiiiinnnnn 198
4.6 Contextual frameWOrK............ciiiiiiiiiiiece e e e 198
4.7 MethOdOIOGY ...t 199
A T = oo PR 199
4.7.2 PartiCiPants........coooiiieiiiie et 199
G IS (8 o 1Yo [T o o P 199
A Tt B = (o =1 [ PP 200
4.7.3.2 Pre-intervention............oooviiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeee e 201



4.7.3.3 Intervention A: The lungs and pleural fields ...........cccccvvieiiiiiiniininnnn. 202

4.7.3.4 Intervention B: The heartand its valves ...........cccccciiiiiiienn. 204
4.7.3.5 Post-test and evaluation................coooeiiiiiiiii e 205
4.7.3.6 Evaluation qUeStioNNaire ............coooevieeeiiiiiiee e 205
4.7.3.7 Participant observation............ccoooooiiiiiiiiiiiiee e 206
4.7.3.8 TriangUIAtioN .......coooiviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e 209

4.8 RESUIES.....eeeee e eeeeae 210
4.8.1 Quantitative resUltS..........ooovvviiiiiii e 210
4.8.2 Qualitative reSUILS..........oovviiiiiiiiieeeeee e 215
4.8.2.1 Qualitative results from the evaluation questionnaire........................ 215
4.8.2.2 Triangulation of focus group data and questionnaire data ................ 221
4.8.2.3 Participant observations...........couoii oo 222
4.8.3.4 Triangulation of staff and student views ............cccccoiiiiiiiinn. 227

4.9 DISCUSSION ...ttt e ettt e e e e ettt e e e e e e e e e e et it e e e e e e e eeeeenanna e e e eeeaeeeenen 228
4.9.1 LIMITAtiONS ... 242
4.9.2 FUTUIE WOTIK ... 243
Chapter 5: The Impact of Wearing Scrubs on Contextual Learning................. 244
5.1 BACKGIOUNG ...ttt 244
5.1.1 Contributions to this Chapter...........oooiiiiii 244
220 | 1o T [F o 1o o 244
ETRC T/ =Y { Vo o R 246
5.3, ENICS e annaaana—a 246
5.3.2 STUAY AESIGN.....uiiiii e 246
5.3.3 Data collection and analysis .............cccoeoiummmmmmmmmiiieaaees 249
.4 RESUILS.....eeeeeee et 249
5.5 DISCUSSION ...ttt e e et e e e e et e e e e eta e e e e eaan e aeees 252
5.5.1 Limitations and future Work.............oooouiiiiiii 256
Part 2: Students’ views on wearing SCrubs ..........ccccceviiiiiiiiiiiie e 258
0 = 7= T o | o 18 ] [ [ 258
5.6.1 Conceptual frameWOrK ............coiiiiiiiii e 258
ST A\ =11 T Yo L 258
ST A0 T = {1 o 258
5.7.2 Recruitment and CONSENT .......coooi i 259



5.7.3 Data collection and @nalysis...............ccoouummiimiiiiiees 259

5.8 RESUILS.....eeeeeee e e e 259
TR I I 1Yo 1= T o 265
5.9.1 Limitations and future WOrkK.............ooooeiriiiiiii e 270
Chapter 6: The Conscientiousness INdeX..........cccciimmmmmimiininnnr, 271
6.1 BACKGIOUNG ...ttt 271
6.1.1 Contributions to this Chapter............cccoooi i, 271
Part 1: The Conscientiousness Index: A Novel Tool to Explore Students’
ProfessionaliSm ... 272
L0228 | 11 oo [F T 1o o [P 272
8.3 METNOM...... e i 275
B.3.1 EtNICS oo 275
6.3.2 RECIUITMENT ... ..t e e e eeeeees 276
6.3.3 Data COIECHON ... 276
6.3.4 Validity ..o 280
6.3.4.1 Establishing the validity of our approach............cccccccvviiiiiiiiniiniennn, 280
6.3.4.2 Validity: Correspondence with staff judgements on
ProfeSSIONAlISIM ....ceiiiiiii e 280
6.3.4.3 Validity: Correspondence with critical incident reports ...................... 282
6.3.5 Reliability .....ccooeeeeeeeeeeee 282
8.4 RESUILS.....eieeeiee et e e e et 283
6.4.1 Distribution of the Conscientiousness Index scores .............ccccoeeeeeeeennnn. 283

6.4.2 Validity 1: Relationship between Conscientiousness Index scores and

staff views on the trait of professionalism............cccoooiiiii i, 289
6.4.3 Correlation coefficients between scores on the Conscientiousness
Index and the Professionalism INdeX............coooouiiiiiiiiiiiiiicce e, 290
6.4.4 Validity 2: Relationship between Conscientiousness Index scores and
completion of a critical incident report ...........ccccooiiiiiiii s 291
6.4.5 Reli@bility .......ueiieiiieeeee e 291
5.5 DISCUSSION ....eiiiiiei et e e e e e e e e e e e et e e e e eet e e e e eaa e aaens 292
6.5.1 LIMItAtiONS ..o 294
B.5.2 FULUIE WOIK ..ot e e e e e aeees 294
Part 2: Peer estimates of professionalism and their correlation with
Conscientiousness INAeX SCOIeS ......ccucciiriieeiiirirenssrrrress s s snssss s e s s s rennsssseennas 296
6.6 BACKGIOUND ...ttt 296



B.8.1 CON X e 296

LG A 11 o o (3 T { o T o 296
6.8 METNOAS......eeiiiiiiiiii s nsnnnnnnnnnnnnnnn 299
6.8.1 RECIUITMENT ... .. e e e e e eeeeees 299
B.8.2 CONSENT ...t e ettt e e e e e e e e e eata e e e e e e eeenene 300
6.8.3 Method of peer assessment ..............ooiiiiiiiiiiiiiiii e 300
B.8.4 BallofS ... 300
6.8.5 Conscientiousness INAeX .........ccoovviiiiiiiiiiii 301
6.8.6 Categorisation ............ouuiiiiiii i 301
6.8.7 Statistical ANalYSiS...........ceiiiiiiiiiece e 302
B.9 RESUIES.....eeeeeeeee e e 304
6.9.1 PartiCipation.............uiiiiiiii e 304
6.9.2 Peer nominations and Cl points ............cccooviiiiiiiiiiieieeeeeeeee e, 304
6.9.3 Effect of sex on peer nominations and Cl points ............ccccccceeeeiiieeninnnnn, 305
6.9.4 Qualifications and peer nominations .............cccceeeeeeii 307
6.9.5 Qualifications and Cl points..........ccoooeeiiiiiii i 307
6.9.6 ClI points over 2 consecutive academiC years ...........cccceeeeeeeeeeieeieeeeeeeen, 308
G O I =Yo7 U 1= T o P 310
6.10.1 LImMItatioNS ... e 313
Chapter 7: Peer and self-assessment of Consientiousness.......ccc.cccovveeuuunnnnee. 314
Part 3: Peer estimates of Consientiousness Index Scores within tutor
Lo T LT T o T 314
4 I == T3 (e | (o 10 o 314
472, =Y (T Yo 314
470 T = 1 o= P 314
432 5 C=Tox U1 (4 T=Y o S 315
7.2.3 Data COllECHION ... e 315
7.2.4 Quantitative data analySis ...........ccccooiiiiii s 315
7.2.5 Qualitative data analysis ...........ccccooiimiiii s 316
4G T 5 (= P 316
7.3.1 QUaNtitative reSUILS..........cooiiiiieiieee e 316
7.3.2 Qualitative reSUIS ........uee e 317
431 =Yo7 1= T o 327



Part 4: Further peer estimates of Conscientiousness Index scores within
L0 Lo e | o T U] o

7.5 Conceptual frameWOrK...........ouueiiii e e
7480 A7, 1=1 1 T Yo
4 A 5 (= 3

A A0 B 1= o1 £ T o

Part 5: Peer and self-assessment of Conscientiousness Index scores
USING hiStOgrams.........ccoiiiiiiiiieeceee e

7458 < 11\, (=1 1. T Yo
7.8.1 Qualitative data analysis ............ccccoomimmiiii s
482 I 5 =
7.9.1 Quantitative reSUItS.........oouveeiii e
7.9.2 Qualititative reSUIS .......coeeeeiiiee e
4 LI 1= Ted U 1] Lo o PP
Chapter 8: Student’s views on professionalism ...........cceuuceiiiiiiiiiicccccinieenens
8.1 BacKgroUNd ..........uiii e
8.1.1 Contributions to this chapter..............ooiiii i
8.2 INtrOAUCTION ...
8.2.1 REFIEXIVILY .o

Part One: a pilot study of students’ views on professionalism and peer
ASSESSMENT ...,

8.3 BacKgroUnd ...........iiii i
LS T 381V =71 To Yo [0] [ Yo |V 2SR
8.4.1 Ethical @approval..........o oo
8.4.2 Recruitment and CONSENT ........ccoo i
8.4.3 FOCUS QrOUPS. .. .uiieieeeeeeieiiitee e e ettt e e e e e e e e e eeta e e e e e e e eeeetann e e e eeeeas
8.4.4 Data @nalySiS......coeeeieeiiiiiiiiie e
8.5 RESUILS.....iii et
G B D 1Yo U 1= Lo o PP
8.6.1 Limitations of the study............cccoo s

Part 2: “You’re judged all the time!” Students’ views on professionalism:
A multi-centre study .......coeeeeeeiiiiii e ———

8.7 BaACKGIrOUNG ...t
& 00 T O | (=



8.8 MELNOM........co i 371

8.8.1 Ethics and recruitment......... oo 371
8.8.2 FOCUS GrOUPS. ... 371
8.8.3 Participant profile...........ooeeeeiii 373
8.8.4 Data @nalySiS ... ... 374
8.8.5 Reflexivity, micro social theory and social constructionism ..................... 374
8.8.6 Facilitator and author profile..............oouiiiiii i 375
B9 RESUIES.....ee e 376
o T O 1Yo U 1] o o P 386
8.10.1 Limitations and future WOrK..............cccooommmmmieees 396
Chapter 9: Exploring reflective ‘critical incident’ documentation of
professionalism lapses in a medical undergraduate setting........ccccccuvvveeeeeenns 397
9.1 BacKgroUNQd ......cooeiiiii e 397
9.1.1 Contributions to this chapter..............ooiii i 397
1S I8 | 11 oo [F o 1o o [P 397
9.3 METNOAS ... nnnnnnnn 399
S B =T | P 400
S IR I 1Yo 11T o P 406
9.5.1 CONCIUSIONS ... ennsnnnnnnnnnnes 409
O.5.2 FULUIE WOIK ...ttt e et e e e 409
Chapter 10: DiSCUSSION .......cciiiiiieeeenciiisiisrrrrrnsssssss e rssrsssssssss s s s s e s s snnmsssssssssssnnnns 411
10.1 Innovations in anatomy teaching ... 411
10.2 The Conscientiousness Index and professionalism...........ccccccceeeiveieienenennns 420
10.3 Emergent themes ... 423
10.4 Research paradigms .......coooo oo 424
T0.5 LIMITAtIONS oeveeeiiee e e e e e e e eeaaee 424
10.6 Summary of future WOrK..........cooooiiii i 426
=T =] =Y 0T o= 427

13



List of tables

Table 1: Factors influencing students’ willingness to engage in peer
= LTS ST g 1= o | O 107

Table 2: Comparison of pre-, mid- and post-session test results for DV and VD

[0 {010 o 1 PP 160
Table 3: Comparison of test results within each group ..., 161
Table 4: Focus group participant demographiCs ............ceeiiiiiiiiiiieiiiiiieeen e, 178
Table 5:Total numbers of students by sex and cohort. .............ccccccoiiiiines 179
Table 6: Mid test scores for each experimental condition .............ccccccvciiiiiiiiineeeens 213

Table 7: Summary of mean post- test scores (%) and p-values. * denotes a
SIGNIfICANT FESUIL. ..o e eaaaas 214

Table 8: Scores for BP and LD from evaluation questionnaire .............................. 214

Table 9: Percentage scores for pre-, mid- and post tests for the two groups (A &
= ) TR PRSP 250

Table 10: Table of the Conscientiousness INdex SCores. ......ccovvveieeiiiiiieiiiaaenn., 286

Table 11: Table showing the summed responses for faculty estimates of
professionalism for Year 1, and Year 2 students. ............cccooiiiiiiiiiiiiiii e, 287

Table 12: Table showing the ‘Professionalism Index’ calculated from responses

for faculty estimates of professionalism for Year 1, and Year 2 students................ 288
Table 13: Demographic data for year 1, 2 and both years combined. .................... 306
Table 14: Results of the Pearson correlation between ‘most’ and ‘least’ votes

for each year group with Conscientiousness Index scores. ...........cccccceeeeeeeeeeeeeennn, 317
Table 15: Results of Pearson correlation. ... 333
Table 16: Mean CI scores for categories of aggregate scores...........cccccccevvnennnnnns 334
Table 17: FOCUS groUD SPINES.....uuu i e e eeeeiitiiee e e e ettt e e e e e e e e ee e e e e e e aeeeeennes 373
Table 18: A summary of deep and surface learning ..........cccoooeeevviiiiiiciiiie e, 418

14


file:///F:/Thesis%20with%20ammend.doc%23_Toc279654965

List of figures

Figure 1: Second year Medical students at Durham University showing their
face painting from an anatomy teaching session. ...........ccccoooiiiiiiiiiciii e, 85

Figure 2: The 360° feedback model. (Adapted from Foster and Law, 2006[124])..112

Figure 3: Numbers of CT and MRI scans carried out in English hospitals since
1995-1996. Source: DoH Hospital Activity Statistics; Form KH12 .............ccc......... 152

Figure 4. The cross-over design of the study.............cc 156

Figure 5: Box graphs indicating distributions of scores. Boxes indicate 25th and
75th centiles, and ‘error bars’ the 10th and 90th centiles. The fine horizontal
line is the median, the bold line the mean. Dots indicate outlier values. ................ 162

Figure 6: Relationship between themes. Themes are shown in grey. Sub-

themes are sShown in White. ... 184
Figure 7: The cross-over design for this study. ..........ccccoooiiiiiiiiici . 200
Figure 8: CroSS-0VEr AESIgN......ccoiiieiiiiiiiiice e e e e 247

Figure 9: The Conscientiousness Index scores shown as percentages of the
maximum possible score, for Year 1 students, 2006-07. ..........ccccoeeeiiiiiiiieiiiiineennns 283

Figure 10: The Conscientiousness Index scores shown as percentages of the
maximum possible score, for Year 2 students, 2006-07. ...........cccceeeeiiiiiiieiiiiiieeenens 284

Figure 11: Histogram of the Conscientiousness Index Scores shown as
percentages of the maximum possible score, for Year 1 and Year 2 students
(o] 121 o1 =T 1SR 285

Figure 12:The change (delta) in normalised Cl points (percentage of maximum
points available) from 2006/07 academic year to 2007/08 academic for the
7= 0 0 L= 70 g o] o SR PP 309

Figure 13: Aggregated peer estimates and the corresponding mean Cl scores

fOr @aCH CONOI ... e 335
Figure 14: Professionalism themes. .............ooooiiiii e 363
Figure 15: Peer assessment themes. ..., 364
Figure 16: Themes emerging from students’ views on professionalism.................. 377

15



Declaration

The material contained in the thesis has not previously been submitted for a

degree in Durham University or any other institution.

Chapters 3, 6, 7 and 8 contain joint research. The contributions of individual

authors are described within each Chapter.

16



Statement of Copyright

The copyright of this thesis rests with the author, Gabrielle Maria Finn. No
quotation from it should be published without the prior written consent and

information derived from it should be acknowledged.

17



Acknowledgments

| would like to thank my supervisor Professor John McLachlan for all of his time,
effort and enthusiasm over the last 3 years. He has patiently answered all of my

many queries and has taught me endless amounts about research.

Dr Debra Patten for her support in implementing my research within the

anatomy curriculum and for her efforts as a supervisor.

Dr Marina Sawdon for all of her hard work, support and friendship. Without

Marina, a lot of the data collection and analysis would not have been possible.
Dr Fiona Curtis for being my e-learning guru.

Thank you to all the medical students at Durham University who have
participated in my research projects, | am extremely grateful that you all
indulged me. Thank you to all the staff at Durham University Phase 1 Medicine

for their assistance in all aspects of my research.

18



Publications from this thesis

e Donnelly JL, Patten D, White P and Finn, G Virtual Human Dissector
as a learning tool for studying cross-sectional anatomy. Medical

Teacher (2009). 31(6):553-555.

e McLachlan JC, Finn GM, and Macnaughton RJ. The
Conscientiousness Index: An objective scalar measure of
conscientiousness correlates to staff expert judgements on
students’ professionalism. Academic Medicine (May 2009). 84(5):

559-565

e Hodges D, McLachlan, JC and Finn GM. Exploring reflective
‘critical incident' documentation of professionalism lapses in a
medical undergraduate setting. BMC Medical Education. (2009).

9:44

e Finn GM, Sawdon MA, Clipsham L and McLachlan JC. Peer
estimates of low professionalism correlate with low
Conscientiousness Index scores. Medical Education. (2009).43:

960-967.

19



¢ Finn GM, Patten D and McLachlan JC. The Impact of wearing
scrubs on contextual learning. Medical Teacher (2010) 32: 381—

384.

¢ Finn GM and McLachlan JC. A qualitative study of students’
perceptions of body painting. Anatomical Sciences Education

(2010) 3:33-38.

¢ Finn GM, Garner J and Sawdon MA. “You’re judged all the time!”
Students’ views on professionalism: A multi-centre study. Medical

Education (2010). 44: 814-825.

¢ Finn, GM. Twelve tips for running a successful body painting

teaching session. Medical Teacher (in press).

Papers in review

e Finn GM and Garner, J. Twelve tips for conducting a successful peer

assessment exercise. Medical Teacher.

o Tiffin PA, Finn GM and McLachlan, JC. Can Professionalism be
Assessed through Multiple Choice Questions? BMJ.

20



Conference contributions from this thesis

McLachlan JC, Patten D, Finn GM, White P, Richardson S. Living Anatomy
in the undergraduate medical curriculum — new ideas (Body painting,
Ultrasound, Peer-physical examination). Annual meeting of the Anatomical

Society of Great Britain and Ireland. Durham, July 2007.

Donnelly JL, Patten D, White P, Finn GM. Virtual Human Dissector as a
learning tool for studying cross-sectional anatomy. AMEE (The Association
for Medical Education in Europe) conference in Trondheim, Norway. August

2007.

McLachlan JC, Finn GM and Macnaughton RJ. The Conscientiousness
Index: An objective scalar measure of conscientiousness correlates to
staff expert judgements on students’ professionalism. Invited
presentation: ASME Conference, 5™ June 2008, London (Medical

Students and Professional Behaviour)
Finn, GM, Patten, D and McLachlan JC. The Impact of wearing scrubs

on contextual learning. Poster, ASME Annual Conference New Horizons

in Medical Education. 10-12" September 2008.

21



McLachlan JC, Sawdon MA, Macnuaghton RJ and Finn GM.
Assessment of conscientiousness and its relation to professionalism.
Presentation: Teaching and Learning Conference: Improving the
Experience, 4™ September 2008, Newcastle University, Faculty of

Medical Sciences. (Prize winning presentation and abstract)

Finn, GM. Making Use of the Living: Innovative Methods of Teaching

Living Anatomy. Poster. Durham University Doctoral Fellowship Event.

19" February 2008. (Prize winner: Best poster as voted for by the

entrants)

Finn, GM. Making Use of the Living: Innovative Methods of Teaching

Living Anatomy. Poster. Yorkshire and North East UKGRAD Poster

Competition and Networking Event, University of York. 7" March 2008.

Finn, GM.The Colour of Your Inside: Using the Body as a Canvas.
(Invited key speaker). “Create” conference on colour. University of

Ulster, Northern Ireland. October 2008.

Finn, GM. The Art of Anatomy: Alternative Approaches to Teaching

Anatomy. Winter Meeting of the Anatomical Society of Great Britain and

Ireland. Oxford University. 6-8" January 2009.

22



Finn, GM. The Impact of Scrubs on Contextual Anatomy Learning.
Poster. Experimental Biology (American Association of Anatomists).

New Orleans 2009. April 16-19" 2009.

Finn, GM. The Colour of Your Inside: Anatomical Body Painting.
Presentation. Experimental Biology (American Association of

Anatomists). New Orleans 2009. April 16-19" 2009.

Finn, GM and Sawdon, MA. Does peer and self-assessment correlate to
the use of the Conscientiousness Index when evaluating professionalism
in medical students? Poster. ASME Annual Scientific Meeting. The

Royal College of Physicians of Edinburgh 15-17 July 2009.

Finn, GM and Sawdon, MA. Students’ views on peer assessment and
professionalism: knowing when to “switch it on.” Poster. ASME Annual
Scientific Meeting. The Royal College of Physicians of Edinburgh 15-17

July 2009.

McLachlan JC, Finn GM, Sawdon M, Macnaughton J, Clipsham L,
Douglass S. Exploring the relationship between professionalism and
conscientiousness. Full Research Paper. AMEE International

Conference Malaga September 2009.

23



Fleming K, McLachlan JC, Finn GM, Ludlow A. Invited Speakers Flex
and Ply: does my S3 look big in this? AMEE International Conference

Malaga September 2009.

Finn, GM and Sawdon, MA. Students’ views on peer assessment and
professionalism: knowing when to “switch it on.” Presentation. AMEE

International Conference Malaga September 2009.

Finn, GM and Sawdon, MA. The impact of feedback and personality
upon students' ability to self-assess skills, attributes and aptitudes.

Ottawa Conference, Miami May 2010.Presentation.

Fleming K, Finn GM and McLachlan JC. Does my S3 look big in this?
Crafting invisible maps of the body. Ottawa Conference, Miami May

2010.Presentation.

Finn, GM and Sawdon, MA. The impact of feedback and personality
type upon students' ability to self-assess skills, attributes and aptitudes.

ASME July 21-23 2010. Cambridge, UK.

McLachlan JC, Finn GM and Sawdon MA. The relationship between
conscientiousness and professionalism. ASME, 21-23 July 2010,

Cambridge.

24



McLachlan JC, Finn GM and Sawdon MA. “With all due diligence”:

measuring conscientiousness in complex settings. Ottawa Conference,

Miami. May 2010.Workshop.

Finn, GM. CETL4HealthNE: Improving the future healthcare workforce
conference .19 March 2010, Newcastle. The use of Lectopia™ in

medical education. Poster.

Finn, GM. CETL4HealthNE: Improving the future healthcare workforce
conference .19 March 2010, Newcastle. Dr Companion and the use of
mobile technologies to support student/staff access to electronic

teaching materials. Presentation.

Moss, J, Scott L and Finn, GM.CETL4HealthNE: Improving the future

healthcare workforce conference .19 March 2010, Newcastle. Learning

technologies to support student/staff access to electronic teaching

materials. Workshop.

Finn, GM. Using art in medical school. Researchers Revealed. Hancock

Museum 2009.Presentation and exhibition.

Finn, GM and McLachlan JC. Designer Bodies. Life Centre, Newcastle.

18™ March 2010. Presentation, workshop and exhibition.

25



McLachlan, JC and Finn, GM. The Appliance of Fashion to Science.

Durham County Hall, 25" March 2010. Presentation.

Finn, GM and Curtis, FA. The art of anatomy teaching. 3Rivers
Consortium conference which is taking place on 30" March 2010 at

Sunderland University.

Fleming, K, McLachlan, JC and Finn GM. Invisible maps of the body:
constructing myths, uncovering legends. 4th International Conference of
the European Society for the History of Science. Barcelona, 18-20

November 2010.

Finn GM and McLachlan JC. Students’ perceptions of body painting as a
tool for learning anatomy. AMEE conference, Glasgow, 4-8 September

2010. Presentation.

Finn GM, Sawdon MA and Garner J. Students’ attitudes towards peer
assessment of professionalism: a multi-centre study. AMEE conference,

Glasgow, 4-8 September 2010. Presentation.

Finn GM, Curtis FA, Cox DR and Northend M. The use of videos to aid
self-directed learning and improve understanding of living anatomy.

AMEE conference, Glasgow, 4-8 September 2010. Presentation.

26



Finn GM. The Art of Anatomy: using colour in medical education.
Create, Conference on Colour. Gjovik, Norway. June 2010. Keynote

lecture.

Finn, GM. Colourful colons: using colour in medical education. “Working
Together, Learning Together” Conference. James Cook University

Hospital, Middlesbrough. Monday 12" June. Keynote lecture.

27



Abbreviations

ABIM= American Board of Internal Medicine

AIDS = Acquired Immune Deficiency Syndrome

BP= Body paint

Cl= Conscientiousness Index

CT = Computed Tomography

DR = Dissecting Room

GMC = General Medical Council

GP= General Practioner

LD= Line drawing

MRI = Magnetic Resonance Imaging

MSF= Multi-source feedback

NHS= National Health Service

OBC-= Objectified Body Consciousness

PBL = Problem- Based Learning

PPE= Peer physical examination

SDL= Self Directed Learning

UDQC-= University of Durham, Queen’s Campus

28



UK= United Kingdom

USA= United States of America

VHD= Virtual Human Dissector

VLE= Virtual Learning Environment

29



Chapter 1: Introduction

1.1 Introduction to the introduction

This thesis, titled “Innovations in anatomy and professionalism in an
undergraduate medical curriculum”, reports on two themes; anatomy and

professionalism.

The original theme for this thesis had been innovations in anatomy pedagogy. |
had planned to measure the efficacy of innovative pedagogic approaches and
relate these to principles of education, specifically medical education. Despite

achieving this goal, professionalism became another focus for this thesis.

Research is opportunistic. This is certainly true for the research undertaken
during my doctoral studies. During the first year of my studies Professor John
McLachlan initiated the Conscientiousness Index, described in later chapters. |
was fortunate to be a part of this project, which related to medical
professionalism, and found the direction of this preliminary research to be of
great interest. The initial study generated interesting findings and it became

evident that this is where the important research lay.

Subsequently, the Medical Education Research Group (MERG) was born. This
group served as a forum for generating and discussing research ideas. As new
opportunities arose within MERG, predominantly relating to measuring
professionalism within our undergraduate students, | perceived the opportunity
to make a more significant contribution to the literature by exploring

professionalism.
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Although anatomy and professionalism are seemingly distinct themes, these
two strands have proceeded in parallel. As my studies have progressed these

themes have added to and enriched each other.

As will be described within the final discussion (chapter 10), common themes
have emerged from both areas of research. These include identity and the role
of clothing in education. | feel that conducting research in two parallel subjects,
both relating to medical education, has provided me with a better understanding

of the principles of medical education and has enriched this thesis.

This introduction will review the literature for both anatomical and

professionalism education in turn.

1.2 Anatomy

Anatomy may no longer be considered a discipline in which there are
many scientific advances [1], but it is at the heart of medical education
research. In order to fully understand the developments being made

today we need to understand from where anatomy has come.

This part of the introduction will provide an insight into anatomy and its
teaching, from its origins with Galen and Vesalius to the modern day and its
recent explosion into the spotlight after publicity surrounding the German

anatomist Gunther von Hagens.
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There has been ongoing debate as to the best way to teach anatomy for many
decades, whether it be by dissection, prosection or the use of new
technologies[2-7]. In this introduction | hope to summarise the previous debates

and offer my views on the topic.

1.3 The History of Anatomy

Part one of this introduction will describe key points in the history of anatomy.

1.3.1 Ancient Egypt

The study of anatomy begins at least as early as 1600 BC. Most physicians of
the time were also priests. Their medical practices were based upon religious
beliefs, and it was common for physicians to specialise in a body area. This
was usually because it was believed that different Gods governed different
body parts. Medical practice was based upon a tradition of rituals. The oldest
medical texts in the world date back to the Egyptians. Those still existing today

not only describe human anatomy and disease, but also their treatments[8].

The Edwin Smith Papyrus is the earliest known medical document, written
around 1700 BC. The ancient text lists 48 medical cases, and describes their
examination, diagnosis and treatment [9, 10]. The papyrus contains the first
descriptions of the cranial sutures, the meninges, the external surface of the

brain and the cerebrospinal fluid. The document recognises the heart, vessels,
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liver, spleen, kidneys, ureters and bladder and that the blood-vessels are
connected to the heart. Some Egyptian practices, such as embalming, are still

in use today.

1.3.2 Greek Medicine

The practices of ancient Greece (now ltaly, Egypt, Greece and Turkey) are the
foundations of medicine today. It was during these times that medicine moved

away from the mystical and towards the logical and observed.

The first known physician was Hippocrates whose name and image began to
emerge as a leader in medical research and thought during the 5" century B.C.
Hippocrates was known for his reasoned thinking. He became best known for
his use of hygiene, diet and drugs in healing. Key to his theories was the notion
of keeping the body in balance. lliness was caused when fluids became out of
balance, sometimes requiring the reduction in the body of a fluid through

bloodletting or purging.

The Hippocratic Corpus was a collection of works attributed to Hippocrates.
However, there are assumed to be several authors. Their writing is thought to
have taken place over several centuries, hence the presence of often

contradictory advice. The Corpus contains writing on a variety of medical
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topics, including diagnosis, epidemics, obstetrics, paediatrics, nutrition and

surgery, again fundamental to current medical practice[11, 12].

1.3.3 Galen

Galen (approximately 130 AD) was a medic in ancient Greece. As Roman law
prohibited human dissection, Galen dissected animals including primates.
Therefore a number of mistakes in recording human anatomy resulted as
observations were from animal specimens[11, 12]. One famous example is the
rete mirabile. The rete mirabile was described as a network of fine vessels, into

which the carotid artery branched out at the base of the cranium[13].

Galen, renowned for his surgery, including eye and brain surgery, was noted to
have performed cataract surgery. Galen, lectured, wrote extensively, and

performed public demonstrations of his anatomical knowledge[12].

As a supporter of observation and reasoning, he was one of the first
experimental physiologists. He performed vivisections of numerous animals to
study the function of the kidneys and the spinal cord. His most common subject
for dissection was the ape. Galen’s work has informed much of the anatomy

taught today.
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1.3.4 The Opposition to Dissection throughout the Centuries

One medical school to achieve great eminence was the Alexandrian Medical
School. It was the only school in the world where human dissection was
performed regularly. The anatomists at the school were said to have performed
human vivisection on condemned criminals. Herophilus was an Alexandrian
medical scholar, said to have trained in the Hippocratic tradition. Herophilus

dissected the human eye, skull, brain and liver[11, 12].

The rise in Christianity and its acceptance as the official faith of the Roman
Empire during the fourth century reinforced the already common prohibition of
human dissection. It was the belief of the church that the body was resurrected.
In light of this belief, the church was firmly opposed to post-mortem
examinations of any kind. Similarly, both Jewish rabbis and Muslims, also

argued against the ‘desecration’ of the human body in later centuries[11, 12].

Due to the strong opposition to dissection it was Galen’s writings that formed
the foundation for physiology and medicine in Christian Europe and the Muslim

world until the sixteenth century[11, 12].

1.3.5 The Legalisation of Dissection
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Emperor Fredrick I, founder of the Universities of Naples and Padua, fought
with Papacy over the boundaries of monarchical authority. Early in the
thirteenth century Fredrick ruled that all physicians in his domain were to learn
anatomy by studying the human body. In addition, all physicians were required

to produce documental evidence of such training.

These rulings applied only to Fredrick’s holdings within Italy and Sicily. During

the fourteenth century the papacy relaxed its prohibitations further. In 1341 the
first documented post-mortem took place in Padua; 1348 saw the arrival of the
Black Death[11]. The papacy then moved to approve post-mortems in order to
establish the cause of the plague. However, it was not until 1537 that Pope

Clement VIl finally permitted teaching anatomy by dissection[12].

1.3.6 Early Anatomy Demonstrations

Early anatomy demonstrators followed Galen. Dissections were public events.
Professors would read from Galen’s text while a demonstrator pointed to the
parts mentioned as a dissector did the cutting. The contradictions between the

text and the anatomy revealed by the dissection were frequently ignored.

Likewise, Andreas Vesalius, one of the greatest anatomists of the sixteenth

century and Professor at the University of Padua, was hesitant in challenging
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what the authorities said on the basis of his observations. Consequently, the

early works of Vesalius were repetitions of the Galenic tradition.

Artists of the time were responsible for many changes in thinking. Artists had no
commitment to works of the established anatomical authorities and therefore
drew as they observed. A prime example is Leonardo da Vinci's anatomical
drawings, which have remarkable perception and accuracy [11]. Da Vinci
produced around 750 drawings, but they had little impact upon medical

progress. [12]

1.3.7 Vesalius and beyond

Andreas Vesalius (1514-64 AD) was a Flemish anatomist. Vesalius took his
medical degree at Padua in 1537, and became Professor there. He later
worked as a physician to the Holy Roman Emperor Charles V and to King Philip
Il of Spain[12]. In 1543 he published his masterpiece, ‘De fabrica corporis
humani’ (Concerning the Composition of the Human Body). This text was highly

illustrated. It confronted Galen’s tradition and praised observation[11].

Vesalius’ realisation that much of Galen’s evidence had come from animal
dissections rather than human helped to explain anomalies[11, 12]. The
strength of Vesalius’ work was that it came from direct observation and was

well demonstrated. Although his work made no significant discoveries, it did
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mark a significant change in method, moving towards a more observed and
intellectual approach. Vesalius’ work presented exact descriptions of the

musculoskeletal and neurovascular system, as well as the viscera.

In 1561, Gabriel Fallopius published a volume of anatomical observations
which both clarified and corrected Vesalius’ own work. Fallopius was a student
of Vesalius and his successor as professor at Padua[11]. Work by Fallopius
included identification of structures in the ear and skull. More famously, he
named the vagina, described the clitoris and discovered the tubes running from
ovary to the uterus. These tubes later became known as Fallopian tubes,

however Fallopius did not identify their function[12].

Ambroise Paré, a leading surgeon in the sixteenth century, used Vesalius’ work
as the reference for the anatomical section of his surgery text, published in
1564. Paré had translated much of Vesalius’ work into French, thereby putting

anatomy into the hands of the practising barber-surgeons.

Barber-surgeons were not only responsible for cutting men’s hair, but also
performed general surgery; often working for the British Army and Navy tending
to the wounds of soldiers. The famous red and white poles of their barber’s
shops are still in use today. These symbolic poles stemmed from the imagery of
merging blood and white bandages. It is reported that in 1745 the Guild of

Surgeons became distinct from the Guild of Barbers in the UK. However, it was
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not until 1800 that the Royal College of Surgeons received its Royal

Charter[14].

By the end of the sixteenth century, Vesalian anatomy had entered the daily
practice of surgery and medicine, becoming the standard for anatomical study
across European institutions. This resulted in a new generation of anatomists,
who began with an understanding of viscera, and the musculoskeletal and
neurovascular systems. It was from here that the detailed work on the finer

components of gross anatomy began[12].

The first detailed study of veins was published in 1603 by Hieronymus
Fabricius. It gave accurate descriptions of the venous valves. Another student
in Padua, William Harvey, published work on the circulation of blood in 1682. It
provided an explanation of the purpose and function of valves. This was the
first modern work of Physiology, and its anatomical content came directly from

the Vesalian school[15].

Further discoveries continued throughout the seventeenth century. Gaspare
Aselli of Padua described the vessels of the mesentery and identified their
function of carrying chyle from food[12]. Aselli was the first to introduce colour
to his work, this led to subsequent studies of the lymphatic system and the

thoracic duct [11].
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In 1644 the pancreatic duct was identified at Padua, as were the submaxillary
duct (1656) and the parotid duct (1659). Towards the end of the seventeenth
century anatomists had gained enough understanding of the accessory
glandular system that it was possible for Franciscus Sylvius of Leyden to
outline the chemical theory of digestion. Similarly, an accurate description of

the reproductive system was produced by Regnier de Graaf.

1.3.8 Anatomy post seventeenth century

During the seventeenth century, microscopy was developed. This helped
contribute to anatomical advances. It was Marcello Malpighi who took the lead

in using microscopy for anatomical purposes.

Throughout the rest of the seventeenth and eighteenth centuries surgical
training and teaching advanced significantly. Consequently, anatomy became
more important. One of the reasons for this was the speed at which surgeons
worked, due to the absence of anaesthetics, meaning a specialised knowledge
of anatomy was pivotal. Surgeons such as John and William Hunter, Pierre
Dionis and Antonio Scarpa continued to transform anatomy. The production of
anatomical atlases began, often including memory aids such as triangles and

quadrangles for identifying areas of surgical significance.
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It was not until the late eighteenth century that demonstrated dissection
became accepted practice. In the UK, formal demonstrations soon became
accompanied by student dissection. In light of this the demand for cadavers
increased. The demand was difficult to meet, especially with the laws restricting
the disposition of bodies in England and Scotland. To keep up with this demand
acquisition of cadavers often involved illegal activities such as body snatching

and murder[15, 16].

The most famous incident of this involved William Burke and William Hare of
Edinburgh. Burke and Hare provided bodies for dissections performed by
Professor Robert Knox, all acquired by murder. The illegal acquisition of bodies
by Burke and Hare was responsible for the Anatomy Act (1832), through which
it became legal for bodies to be donated to medical schools if unclaimed,
particularly in the case of those who died in prison or the workhouse[17].
Maintaining an adequate supply of cadavers still remained a problem for many
medical schools. In her text ‘Death, Dissection and the Destitute 16], Ruth
Richardson suggests that the anatomy act permitting the use of unclaimed

cadavers rendered dissection a punishment for poverty.

It was the mid-nineteenth century when gross anatomy became truly
established. From then on work focused upon determining the fine

structures[11], building upon knowledge acquired during the previous centuries.
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The shift from large public displays of dissection, as was common in the 17"
and 18" century, to classroom dissection led to a change in participation. For
example, females were allowed to attend dissections. In the late 1850s there
were a significant number of major scientific events. Charles Darwin published
‘The Origin of Species’ and the Medical Reform Act established the Medical
Register and General Medical Council. Specifically relating to anatomy, the
publication of the first edition of Gray’s anatomy in 1858 was a major event.
Wilhelm Rdntgen pioneered the use of x-rays in 1895[15] (p314), an event
which has transformed diagnostic medicine and anatomy teaching. Other
significant developments followed over the decades, such as the creation of
immunology in the 1900s, thanks to Louis Pasteur and Robert Koch.
Technologies such as Computer Tomography (CT) and Magnetic Resonance

Imaging were developed enabling medicine and anatomy to prosper.

The next section of this introduction describes anatomy teaching and current

legislation.

1.4 Gross anatomy within the medical curriculum

“Clinicians often blame anatomists for teaching students too many details and

not enough clinically relevant structures[18].”

In order to understand this accusation the anatomy curriculum needs to be
considered in greater detail. Anatomy is taught in many ways. Traditional

methods are didactic and include the students dissecting cadavers[19]. More
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recently, medical schools have moved away from cadaveric dissection in favour
of using prosections, living anatomy and plastic models. With technological
advances and increased use of CTs and MRls, it has become increasingly
common for medical schools to integrate much more radiology and cross-

sectional anatomy into their curricula.

It is not just the methods of teaching anatomy that need consideration. The
structure of the entire undergraduate curriculum has seen dramatic change.
Teaching has moved from traditional, teacher-led lectures and practicals, often
with each subject (e.g. anatomy and pharmacology) taught as a unit in their
own right, to more integrated approaches such as Problem-Based Learning

(PBL) or case-led structures.

Since the publication of the General Medical Council’s Tomorrow’s Doctors[20]
in February 2003, and more recently again in 2009[21], there has been a
national change in the curricular structure. Two statements from Tomorrow’s

Doctors summarise the recent changes in the UK:

¢ “Modern educational theory and research must influence teaching and
learning. Medical schools should take advantage of new technologies to
deliver teaching[20].”

e “The clinical and basic sciences should be taught in an integrated way

throughout the curriculum[20].”
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Heylings (2002) "% hoted that in the period following the publication of
Tomorrow’s Doctors[20, 22] there has been a loss of gross anatomy teaching
time. However, there has been greater integration between anatomical

disciplines and clinical skills.

McLachlan et al (2004 ) stated that “anatomy learning is....seen as essential to
medical practice...[23].” Despite this, evidence of the effectiveness of the
various teaching approaches used is scarce. This has become evident from the

literature review of articles relating to anatomy teaching.

1.5 Traditional methods of teaching anatomy

Traditional anatomy courses are often taught systemically. Dissection based

practicals often proceed lectures. This is a didactic style of teaching.

Anatomy comes from the Greek word anatome, ‘dissection’, however,
dissection based courses are now rare. Parker (2002) reported that dissection
is now only compulsory in a minority of Australian medical schools[24], a trend

mirrored in the UK.

Parker (2002) goes on to say, “anatomical dissection can be regarded as the
impetus to the development of modern medicine[14].” High regard for
dissection is shared by many authors and much debate persists about the

advantages and disadvantages of dissection-based courses[4, 7, 24-34].
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Although there is a considerable number of articles addressing the pros and
cons of dissection, usually with the author advocating a preferred teaching
method, the evidence supporting either argument is deficient. Yeager
(1996)[34] called for more experimental evidence with regard to the educational
benefits of dissection. Although this thesis does not address dissection, it does
aim to provide evidence on the educational efficacy of other pedagogical

approaches utilised in anatomy (chapters 3-5).

1.5.1 Advantages of cadaveric dissection

The proposed advantages have been divided into two broad categories,
educational impact and personal and emotional development. The educational
values category addresses the advantages which confer directly to developing
the student’s anatomical knowledge. Personal and emotional development
addresses the advantages to the student which concern non-anatomical

outcomes.

1.5.2 Educational impact

The educational impact of anatomical teaching using cadavers is widely
debated. The extensive lists of educational advantages of using cadavers tend

to stem from direct observations and a wealth of author experience. However,
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most are assertions, lacking measures of comparison between various

techniques.

The most common assertions published are:

Cadavers are excellent for the anatomy of large organs[24] and give an
overview of spatial orientation[7, 24, 28]. They give students 3D view of human
anatomy[23, 35, 36] and can reinforce and elaborate material acquired in
lectures[35]. Body structure is reinforced in visual, auditory and tactile pathways
when dissecting[7], and it confers the “feel” of tissues and organs[37].
Anatomical terminology is acquired in the DR, not by rote learning but by

conceptualisation based on what is seen and felt.

Specimens are viewed as invaluable for practising surgical procedures[24] and
use of surgical equipment[7] in a stress-free environment. They can be used for
teaching clinical anatomy, e.g. intercostal drain insertion[24]. The study of
human material is seen as an opportunity to appreciate the variability present in
real human material [7, 35],and similarly gives an appreciation of whole-body

pathology[24].

Cahill and Leonard (1997) quoted Dr. Marvin Wagner, “the computer is not a
human[38].” This remark was offered in response to those who favoured
teaching and learning anatomy by computer. Cahill and Leonard go on to

paraphrase Wagner's statement, “medical students share a moral obligation to
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study anatomy by dissection; anything less is of questionable educational merit

and may undermine the trusting relationship of future patients[38].”

In response to this statement, one might wonder whether or not patients
question the anatomical training of a doctor, or if they are concerned about
which means the doctor was taught? Do patients (assuming little or no medical
knowledge) in fact realise that their doctor may have been taught by dissection
or have studied from living anatomy, imaging, textbooks and plastic models? |

would suggest that this is doubtful.

The paraphrasing by Cahill and Leonard continues, “anatomists must remain
guardians of established educational principles, such as ‘learning by doing’ and
ensure that anatomical instruction is facilitated, not compromised, by the

computer[38].”

It is possible to deduce from this statement that perhaps Wagner is not
concerned with the educational value of teaching by means other than
dissection, but with preserving a tradition and anatomical ritual. This may mirror
the often expressed anecdote that dissection is considered to be a rite of
passage for medical students and that students who cannot stomach a

dissection are not cut out to be a medic.
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From a personal perspective, there is perhaps bias by anatomists for teaching
in the way that they themselves were taught. Having studied anatomy by
dissection as an undergraduate myself | am a strong advocate of this method.
However, having moved to an institution where cadaveric dissection exists but
is not the only method of anatomy teaching utilised | can also appreciate the
merits of non-cadaveric teaching methods e.g. living anatomy and computer

packages.

1.5.3 Personal and emotional development

It is not only the academic benefits of using cadavers that authors advocate,
many authors express their experiences of non-academic advantages to
students studying with cadavers. The cadavers are regarded by many as a
medium by which to develop the student as a person i.e. as using the cadaver
for personal development of the student in issues regarding emotion,

professionalism and ethics.

Some articles suggest that dissection promotes humanistic values [1, 7, 23, 35,
36] and provides a platform for the teaching of moral and ethical issues[24].
Similarly, the cadaver has been seen to introduce students to death and trauma
in a controlled manner [7, 35, 37] and provides a first acquaintance with the
patient-physician relationship[7]. Working in the dissecting room (DR) has also
been considered to be a good introduction to self-directed learning (SLD) and

teamwork [7, 35].
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1.5.4 Disadvantages of dissection

As one might expect there is minority of literature supporting non-dissection
based teaching of anatomy. This literature states numerous asserted
disadvantages of cadaveric dissection. The broad categories are as previously,
however the costs to the institution are markedly high and are thus included by

authors.

Before discussing the disadvantages of using cadavers, the difficulties in
obtaining them warrants a mention. McLachlan and Patten (2006) highlight the
fact that there has been, since 2001, a 10% reduction in the number of bodies
accepted by Her Majesty’s Inspector of Anatomy (HMIA) for anatomical
studies[39]. The HMIA reported the number of bodies accepted in 2001 was
670, falling to 600 in 2004/5[39]. One reason for this decline was the health and
safety directive forbidding the acceptance of donors diagnosed with mild
dementia. This is an example of one of the ethical and legal difficulties that
authors describe[23, 35, 36]. A more detailed discussion of such issues will

follow later in the Chapter.

1.5.5 Hindrance to personal development

Understandably, one of the major hindrances in following a dissection based

curriculum would be any negative reactions towards encountering death
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experienced by students. A minority of students find the dissection process
stressful and it may encourage inappropriate attitudes towards human remains
as students attempt to deal with the stress[23]. Skidmore (1998) suggests that
a fear of death may “cast an oppressive shadow and affect academic

performance[40].”
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1.5.6 Cost to institution

Multiple papers refer to the high cost involved in maintaining specimens and
dissection facilities, as well as employing suitably trained staff. Articles by
McLachlan [23, 35, 36, 39] are populated with observed disadvantages to the

university for running a dissecting room.

A prominent thread, not only in the articles by McLachlan, is staffing. There has
been a decrease in the number of teachers of anatomy, postgraduate students,
clinicians and basic science lecturers[41, 42]. Also, suitably skilled staff must be
appointed to preserve and dissect the specimens[23, 35, 36]. Even if the skilled
staff are recruited Plack (2000) [43] remarks that the specimen produced is only
as good as the skill of the dissector. A further limitation suggested by Plack
(2000) is that any mistakes made whilst producing a prosection cannot be

undone[43].

Both Plack (2000)[43] and McLachlan (2004, 2004, 2004, 2006) [23, 35, 36, 39]
proceed to note the costs involved for an institution for simply having a
dissection facility. The potential costs associated with the appropriate storage
of the specimens in accordance with the UK Anatomy Act (1832,1984) and the
Human Tissue Act (2004)[44, 45] are considerable. The problem of storage is
two-fold, firstly the previously mentioned costs, but secondly and more
importantly is the decrease in quality of the specimen once in storage (Plack,

2000)[43]. Storage and dissection facilities must be adequately ventilated. Flow
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rates for ventilation in DR must be very high; their achievement is very

expensive[35].

Similarly, there are the large costs of transporting, maintaining and disposing of
cadavers[39]. Preservation of the cadaveric material is expensive. Of
paramount importance, with respect to preservation of the specimens, is the
potential cost to the health of the students and staff working with them.
Embalming may fail to eliminate potential health risks such as AIDS and prion
diseases in the cadaveric material[35]. Berube (1999) raised concerns over
health risks involved in spending extended periods of time over formalinised

wet specimens[46].

Once all of the issues regarding obtaining and storing the bodies, staffing and
maintaining facilities are overcome, the institution then needs to consider the
educational value of the cadaver. As we have seen, many authors are strong
advocates of learning anatomy through dissection, however, as expected,

authors are aware of the limitations of the method.

1.5.7 Lessened educational impact

After the embalming process, fixation alters the colour and texture of
tissues[35], the texture, colour and smell of the cadaver are no longer real to

life[24, 35].
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Plack (2000) points out the specimens only “portray the body in a limited and
static manner[43]”, a comment supported by McLachlan (2004) when he
describes how cadavers are not a good guide to living anatomy as they are not
responsive to movement and cannot be asked to change position, nor can they
participate in interactive investigations (e.g. auscultation, palpation or

percussion[23, 35, 36]).

With respect to anatomical structures and pathology; cadavers tend to come
from a similar population: the elderly suffering from degenerative changes.
Students relying on cadavers may therefore be basing their knowledge on
something that does not represent ‘normality’[24]. Nor, are they ideal for
studying skeletal anatomy ,nervous system anatomy (especially small nerves),
surface anatomy, anatomy of small or indistinct organs (e.g. parathyroids,
pineal gland, pancreas), anatomy of lymphatics and muscular anatomy in the
contracted state[24]. Furthermore, the information gathered from dissection

does not readily translate into cross-sectional views[35].

Although all of the points raised are valid, many can also be said of the
suggested materials for replacement of cadavers e.g. plastic models. Such
models are extremely expensive, prices ranging from hundreds to many
thousands of pounds. Plastic models do not have a real to life texture or colour.

Often the models are colour-coded to denote various structures, making it
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obvious for students which structure is a nerve. Thus, they are not always ideal

for use in practical assessment.
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1.5.8 Dissection versus prosection

The hierarchy between dissection and prosection, specifically with regard to
educational impact, is much debated [34, 40, 47-49]. | have previously
presented the perceived advantages and disadvantages of following a

dissection based course.

When considering dissection versus prosection, two schools of thought exist; it
has been argued that the hands-on approach of dissecting enhances learning
and provides students with confidence in the subject matter[49], and conversely
it is suggested that using prosections provides students with the benefit of
learning from cadaveric materials but without the emotional distress the
dissection process can cause[40]. The latter is further supported by

Dinsmore[50] who described the efficacy of using prosections.

Due to the contraction of hours provided for gross anatomy teaching, many
institutions have moved away from the classic, full body dissection to varying
degrees of prosection. It is reported this reduces the amount of contact hours
while allowing students the exposure to structures that they might otherwise
spend hours trying to find[50]. Alexander (1970) found no significant differences
in outcomes between students learning anatomy from dissection relative to
those learning it from examining prosections[51]. Nnodim and Yeager support

an increased use of prosection[34, 47]. They suggest prosections as a means
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of maximising utilisation of scarce materials while increasing educational

efficiency, as measured by outcomes on examinations and long-term recall.

A solution to limited time for dissection has been the introduction of peer-led
teaching[52, 53]. Students alternate with their peers in taking responsibility for
dissection of their assigned cadaver. The designated dissectors then teach
their peers about the region. Nnodim (1997) evaluated peer-led teaching,
finding that it was well-received by the students. Students reported that it
reduced the crowding at dissecting tables considerably and offered them
opportunities to hone their communication skills. Additionally, the non-

dissecting time was also valuable and utilised by students[52].

One can imagine that there might never be a conclusion to the debate
surrounding dissection and prosection, especially given that anatomy is a
discipline steeped in tradition. However, due to curricula restrictions, the use of

prosections remains popular and | believe that this will persist.

When considering the potential advantages and disadvantages of working with

human material, one cannot afford to overlook the Human Tissue Act.
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1.6 The Effect of the Anatomy Act (1984) and the Human Tissue
Act (2004)

The Human Tissue Act (2004)[44, 45] arose after the Kennedy[54] and
Redfern[55] Inquiries into improper storage of organs and tissues from children
who had died at the Bristol Royal Infirmary and the Royal Liverpool Children’s
Hospital (Alder Hey) during the period of 1999-2000. These inquiries found that
the organs and tissues had been removed, stored and used without proper
parental consent. The Isaacs Report (2003)[56] found that this was a
widespread practice and that the law on this area was neither clear nor

comprehensive.

The Act now covers issues regarding whole body donation, and the taking,
storage and use of human organs and tissues. It regulates activities such as
post mortem examinations and the storage of human material for education,

training and research.

“It is intended to achieve a balance between the rights and expectations of
individual and families, and broader considerations, such as the importance of
research, education, training, pathology and public health surveillance to the

population as a whole[44].”

The Anatomy Act (1984) stipulated that anyone intending to practice anatomy

must obtain a licence from the Home Secretary. Teachers who take out such a
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licence accept responsibility for the proper treatment of all bodies dissected in
the building for which the licence was granted. Inspectors were employed to
regulate these licensed teachers and ensure that all cadaveric material was

accounted for.

With such strict regulations, | would suggest that Institutions are moving away
from dissection based courses for ease, cost efficiency and due to time
restraints. It is easier to store a plastic model than a wet specimen and no

licence is needed.

A valid point raised by Forsyth et al (2006) in an article about dentistry refers to
the nature of the material covered by the Human Tissue Act[57]. As outlined
above, the act covers the removal, storage and use of ‘relevant material’ from
the deceased, as well as the use and storage of ‘relevant material’ from the
living. “The ‘relevant material’ is defined as all material that consists of, or
includes, human cells other than gametes, embryos outside the body, and hair
and nails from a living person. The Act therefore covers human teeth, both from
the living and deceased[57].” It is when you consider that even teeth are
covered by this Act that you realise the magnitude of its potential impact on
medical education. Licensing, inspections and added cost are all feasible

deterrents for medical schools not to use cadaveric material.
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A further impact of the Act is that of its effect on the number of bodies available
for use. The Act implemented a new legislation that formal consent to bequeath
a body not only had to be written, but also witnessed. This was one of the
prompts for Sir Liam Donaldson (Chief Medical Officer) to write in 2006 to all
doctors in England warning of a shortage of bodies and asking them to
encourage patients to bequeath their bodies for medical training and research

[58, 59].

After the negative press of the Kennedy and Redfern Inquiries, there was a
great deal of public mistrust in the National Health Service and associated
organisations. Such bad press will undoubtedly have contributed to the fall in

body donations.

1.7 Further Public Mistrust?

Channel 4 television screened a series ‘Anatomy for Beginners’in which
Professor Gunther Von Hagens and Professor John A. Lee performed
dissections in front of a public audience. The same network aired a second
programme ‘Autopsy: Emergency Room’ during November 2007 due to the

high public interest in Anatomy for Beginners.

One may wonder what was it that got the public so interested? There are many
factors which may have contributed such as the taboo surrounding the subject,

the gore factor or a simple interest in human form and function. Whatever the
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ingredient that raised high public interest, the show was much talked about,
both by the public (often due to the nudity of the models) and by the scientific
and medical world. Regarding the latter, the production was not as well

received as the producers may have hoped.

In a personal communication, an anatomist colleague suggests the show as
having a negative effect on the number of body donations in the UK, due to the

bad press it created[60].

1.8 BODY WORLDS™

The BODY WORLDS™ exhibitions[61] are a collection of real human
specimens which range from whole body plastinates to transparent body slices.
Exhibits aim to demonstrate the effects of bad health and lifestyle choices to
the visitors. The professed aim of the exhibition is to teach the public about
anatomy, physiology and health. “The primary goal of BODY WORLDS is

health education[61].”

The plastinates within the exhibition have been posed to demonstrate muscle
function, for example, when playing sport. The idea of this is to allow the public

to relate the plastinate to their own bodies.
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The first exhibition was held in Tokyo, Japan between 1995 and 1999. There
were 2,945,825 visitors. To date there have been over 25 million visitors.
Professor Lantermann from the University of Kassel, Germany, developed and
conducted a survey polling visitors reactions to BODY WORLDS™ exhibitions.
The survey was conducted across many cities in different continents; therefore

it is likely to have included multiple cultures and beliefs[61].

Lantermann’s survey[61] concluded that only 5% of visitors felt that the display
of human specimens offended their views on human dignity but 66% of the
visitors questioned reported leaving the exhibition with ‘valuable incentives for a

healthier lifestyle’.

So why are the opinions of visitors to a museum exhibit important to the

teaching of anatomy in a Medical School?

Firstly, it is the public’'s cadavers we are relying on for donation in order to
continue with dissection based programmes. If exhibitions such as BODY
WORLDS™ get good feedback from the press, public and medical colleagues
then the public will look more favourably on dissection, especially in light of the

controversy of the Kennedy and Redfern Inquiries[54, 55] in the UK.
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Public observation of the cadavers being treated with respect and being well
maintained will evoke more positive responses to the work of medical
educators, researchers and anatomists, in turn, promoting the idea of body

donation.

In Lantermann’s survey, 20% of the visitors stated that they ‘could imagine
donating their body for plastination purposes after death’. This statement may
not show any level of support for body donations to medical schools, however.
This may be because people wishing to have their body plastinated may want it
to be immortalised, or may be utilising plastination as a means to avoid funeral

expenses.

Secondly, public support is needed for many reasons other than body donation.
For example, financial donations to support research and willingness to have

opinions and medical information canvassed.

Exhibitions such as BODY WORLDS™ bring anatomy, formerly kept behind
closed doors, to the public arena. This shows the public that practices are
legitimate. It may also elicit an interest in anatomy within the public. Those
interested may then wish to help in Medical Schools as life models and clinical
skills partners. This may, of course, not only be to assist the students but to aid

their own education, even just as a hobby. Conversely, with televised dissection
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and plastinated cadavers on display in museums one might anticipate a public

backlash.

In Winter 2005, a Scottish T.V. network interviewed Professor Sue Black and
Dr. David Dawson from the University of Dundee’s Anatomy and Forensic
Anthroplogy Department about their views on the show and the BODY
WORLDS™ exhibitions produced by Gunther Von Hagens.(BODY WORLDS is
a travelling exhibition of plastinated specimens dissected at Von Hagen'’s
Institue of Plastination) Professor Black remarked that while Gunther Von
Hagens was clearly very talented, his work had an element of showmanship,

with which came disrespect for the donors on whom he was demonstrating.

Internet search engines retrieve tens of thousands of articles referring to BODY
WORLDS™ exhibitions, many in favour, equally as many against. A common
theme in articles criticising the exhibition is a feeling that the human dissection

has been ‘sensationalised and trivialised[61].’

Literature suggests that “the public display of cadavers, by providing an adroit
interface between the craving for sensation and acquisition of comprehensive
information, could actually contribute to improved health-consciousness and
awareness of one’s own mortality[62] (p572).” Exhibitions such as BODY

WORLDS™ have been reported to have a positive effect on learning, with
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visitors reporting feeling more informed about their own body. It is the vividness

and authenticity of the specimens which have a positive impact on visitors[63].

Advocates of exhibitions such as BODY WORLDS™ are for public display of
cadavers for a variety of reasons. Firstly, plastination represents the modern
history of anatomy and should therefore be reported. Plastinates are no longer
viewed as bodies but as models and therefore should be displayed. Visiting the
exhibition is voluntary so people are making a conscious decision to view the

displays. And finally, the educational benefits are advocated[62, 63].

Contrary to this are the views that exhibitions of this nature should be
prohibited. Concerns have been expressed over the dignity of the cadavers.
This has been related to the poses, such as cadavers playing poker, and to the
sexualisation of the body due to an emphasis on the genitalia and sexual
organs. The gestalt positions of the cadavers has also been criticised for
sensationalising the cadavers. However, it is this positioning which is reported
to generate much of the public interest. Finally, the permanent anonymity of the
cadavers has been criticised as it results on complete medicalisation of the

body and removes all traces of identity and association[62, 63].

Research has suggested that the disproval of BODY WORLDS™ may be

associated with burial culture®®. This is because laws relating to burial have
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evolved from tradition and social assumptions. Exhibition of cadavers is

perhaps challenging these social expectations.

Researchers have found that medical and nursing students attend such
exhibitions as they feel that it is expected of them, as well as visiting for

educational benefits®.

1.9 Other methods of teaching anatomy

Dissection is likely to be the most well known and historic method of teaching
anatomy. Records from around 140-180 AD note animal dissections being
performed by Galen[11, 12]. Although dissection is still popular, technological
advances have allowed teaching to move towards electronically based media.
Examples include the Visible Human Project[64] and the resultant software
such as the Virtual Human Dissector™ |, the latter of which will be discussed in

later Chapters.

1.9.1 Electronic media

Many electronic anatomical resources exist. These include; DVDs such as
Acland’s Anatomy®©[65], which presents cadaveric prosections with audio
commentary and websites such as Instant Anatomy™[66] which provide
diagrammatic summaries of regional anatomy. Such media are advantageous

to students as they allow access to materials outside university hours. These
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electronic resources, particularly those which use diagrams or computer
generated imagery, provide a solution for students who may have emotional

distress when confronted with cadavers.

Electronic media provide three dimensional (3D) representations of anatomical
structures which can be manipulated by the user to provide views which may
not be possible within the laboratory. Images are of high resolution and quality.
Images can be reused, reuse is limited with cadavers and prosections due to a
decline in quality over time. Electronic media also support distance learning.

These issues are described further in Chapter 3.

1.9.1.1 The Visible Human Project™

The Visible Human Project™ is a complete, anatomically detailed, three-
dimensional representation of an entire male and partial female human body. A
male and a female cadaver were both cut into thin cryosections which were
then photographed and digitised. CT and MRI scans were also taken of both
cadavers. The male donor was a 38-year-old Texan murderer who was
executed by lethal injection. The cadaver was frozen in a gelatin and water
mixture in order to facilitate sectioning. The specimen was then cut in the axial
plane at 1 millimetre intervals. Both analog and digital photographs were taken

of the resulting 1871 slices[64, 67].
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The 59 year old female donor remains anonymous. The female cadaver was
cut into 5189 slices at 0.33 millimetre intervals. She was thought to be a

Maryland housewife, who died of a myocardial infarction.

The resulting digital image library allows for identification and multilingual
labelling of every visible structure in the data set[64, 68]. Researchers are now
starting to describe the efficacy of such data sets in anatomical education[67,

69].

Many software packages have evolved from the Visible Human Project
DataSets™. Examples include: NCI Flicker, which compares images from
different internet sources, and the Segmented Inner Organs Data of the Visible
Human Male.The Virtual Human Dissector (VHD) is another interactive

anatomy programme based upon that very dataset. [64, 67]

The educational value of the Virtual Human Dissector will be discussed in
Chapter 3. At this point in the thesis | am acknowledging that such databases
as the Visible Human Project™ and related software such as the Virtual Human
Dissector™ exist and serve to make access to cross-sectional anatomy more

readily available.
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1.9.2 Living Anatomy

Living anatomy is the observation of the living body as opposed to the
observation of cadaveric anatomy. Living anatomy, also described as surface
anatomy (although a distinction exists), is the anatomical form in which most
medics encounter the body. In practice, medics encounter the patient as a
living and moving being. This is in stark contrast to the cadaver, from which
most medical students learn their anatomy. Cadavers, as discussed earlier, are

non-motile and unresponsive, and differ in colour and texture [23, 43].

Literature recording the teaching of living anatomy dates back to books by
Robinson (1928)[70] and Lockhart[71] (1947) describe and depict living
anatomy. Some of the earliest recordings of living anatomy date back to the

eighteenth century and John Hunter[15].

Recommendations for the teaching of living anatomy were made by the
General Medical Council in 1930, “the demonstration of structure and function
in the living” should form an integral part of medical students’ professional

training (cited in Waterson 1931)[72].

Living anatomy teaching sessions can take many forms. Current methods
include peer-physical examination, body painting and various types of imaging

and scanning. Techniques such as imaging and examination are utilised within
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the practitioner’s setting; examining a patient is an exercise in living anatomy.
The focus within this introduction is on living anatomy as a teaching method for

undergraduates.

One of the biggest advantages of this teaching methodology is that anyone can
participate. As the cadavers permitted for use must now be only those having
died from natural causes (Human Tissue Act 2004)[45], the pool of donors has
declined and the bodies tend to come from older donors. Students are not

seeing an accurate representation of the population[24].

For living anatomy sessions anyone able to consent can participate as a life
model, sometimes referred to as a clinical skills partner[73]. This means that
the students are able to see a variety of body morphologies and a wider variety
of medical conditions. If the students participate themselves, by examining their
peers they get to see generally younger and muscular physiques than those of
the cadaveric population. Another obvious advantage is the ability of those
being examined being responsive to commands and touch, whether it be in a

clinical examination or a body painting scenario.

1.9.2.1 Surface Anatomy

Surface anatomy is the part of living anatomy specifically concerned with the

structures that can be identified from the outside of the body, often, for
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example, bony landmarks.

Surface anatomy is the form in which most doctor’s first encounter their
patient’s anatomy. For example, if one was to listen to the lungs of a patient
they would need to know where to place the stethoscope on the chest. To work
this out the doctor uses surface anatomy. It is in clinical examination that
students apply the anatomy taught to their patients, specifically through living

and surface anatomy.

Barrows et al (1968)[74] remarked that medical students were often not given
the chance to transfer the anatomy that they had learnt within the laboratory
directly onto a living body. The authors call for students to be able to palpate
structures and see the structures studied in the cadaver move and function; “In
this manner a solid learning bridge is formed between anatomical knowledge
and his further pursuits in physical diagnosis and clinical medicine is

formed[74].”

Barrows et al (1968)[74] draw parallels between the reactions of the students
towards cadaveric dissection and examination of a patient. The students
generally have an objective yet respectful attitude towards the cadaver, this
objectivity is not always mirrored when faced with a disrobed human body. The
authors note that embarrassment not only impedes the students’ clinical

learning but can also affect their subsequent rapport with patients, and any

70



unspoken uneasiness shown by the student when examining can adversely

affect the patients’ responses.

The article[74] makes reference to peer-physical examination as previously
being the only attempt to correlate living anatomy with the rest of the
anatomical syllabus. The peer examination was viewed as being
‘unsatisfactory’ for a variety of reasons. For example, embarrassment as
disrobing among peers was viewed as inhibitory, especially if examiners and
examinees were of opposing sex. Embarrassment, however mild, both inhibits

observations and ‘precludes adequate palpation and probing by examiners’.

Barrows[74] proceeds to discuss the role of the doctor-patient relationship. The
authors view this relationship as one of submission by a patient in order to
facilitate an intensive examination and thorough pursuit of all facts necessary
for diagnosis by the doctor. The authors suggest that students ought to start
their experience of living anatomy with a similar professional relationship, and

thus not examine fellow medical students[74].

The patient is also seen as an unsuitable subject for students to practice upon.
Examination by the students could be both tiring and uncomfortable. Barrows et
al (1968)[74] suggest that paid models are a suitable alternative as they would
expect exposure and repeated handling by the students. Similarly, the student

would not fear discomforting someone who is not ill. The above was echoed by
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Stillman et al (1978)[75], who added that repeated contact with a partially robed
or disrobed model may hasten then student’s comfort in actual clinical

situations with patients.

Both Barrows et al[74] and Stillman et al[75] conducted student satisfaction
surveys after running ‘clinical correlation’ anatomy sessions where students
examined models under the supervision of clinicians. Both studies found that
students highly rated the models and the surface anatomy taught. For example,
Stillman[75] found that 93% of students rated the sessions as being either ‘very
good’ or ‘good’. Perhaps the most memorable finding from Stillman et al[75]
was that students rated the life models as superior to using cadavers,

especially for purposes of superficial anatomy and landmarks.

Surface anatomy is a way of bringing cadaveric dissection to life[76]. A study by
Aggarwal et al[76] found that when students were requested to be the life
models, most were reluctant and only did so if no one else did first. The
majority of volunteers were male. Students stated reasons ranging from
embarrassment to finding being the volunteer a disadvantage when it comes to
learning the material covered. Same sex tutorials did not increase willingness
significantly, however this did reduce the degree of embarrassment
experienced by some students. These problems can be addressed using life
models; however, it is both costly and difficult to organise, difficulties also
acknowledged by Stillman et al (1978)[75]. Aggarwal et al[76] make a good

point that when there is a reluctance for students to volunteer the interactive
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session becomes nothing more than an illustrated lecture. This study once
again echoed previous findings by Stillman et al[75] and Barrows et al[74], that
student disrobing in front of peers leads to embarrassment and a lack of
professionalism, as well as inhibiting the performance of adequate

examinations.

1.9.2.2 Peer Physical Examination

As illustrated previously, how anatomy ought to be taught is a subject in hot
debate, with authors predominantly supporting dissection or the use of
prosections. Alternatively, there are rare cases where the author is a strong
advocate of an alternative, such as McLachlan et al (2004) who concluded that

anatomy ought to be taught using medical imaging and living anatomy [35].

Alternative methods for incorporating living anatomy include the use of life

models or peer physical examination could be used as alternatives.

Peer physical examination (PPE) uses student volunteers for the practice of
clinical examinations [77]. PPE bears many similarities to the use of life models;
namely that students can assuage their own anxiety in performing examinations
through repeated practice in a safe environment and they can view a wide
range of body morphologies [77] (although perhaps not as wide ranging as may

be possible through use of life models as the majority of the students will be
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young and healthy). One advantage of PPE is that it is less expensive than
using life models and easier to organise. Also, by being examined themselves,
students appreciate what it feels like to be examined [77]. This will assist them

in understanding the anxieties a patient may experience.

Rees et al (2004)[78] explored the attitudes of first year medical students
towards PPE. They found that 97% were comfortable with participating with
PPE of all body parts except breast and inguinal regions. Over 20% were
unwilling to participate in PPE of the breast and inguinal regions. The students
were more comfortable with PPE within gender rather than across. Females
were the most likely to be uncomfortable with PPE. There were no statistically
significant differences between attitudes towards PPE and age or religious
faith. The authors argued that this might be a type Il error and recommended

further research.

From my own experience of assisting in PPE classes there is a correlation

between religious faith and willingness to participate in PPE.

In a subsequent paper, Rees et al (2005)[79, 80] raised the point that the
majority of literature surrounding whether demographics influence willingness to
participate in PPE is of a quantitative nature, and does not explain the reasons
behind such attitudes and relationships. McLachlan and colleagues have

explored changes in student willingness to participate in PPE and have made
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subsequent recommendations for optimising participation, such as allowing

self-selection of peers with whom students will conduct examinations[81].

Rees et al (2005)[80] found that students rated PPE as valuable for many
reasons. PPE developed their anatomical knowledge. In particular, the ‘hands
on’ approach facilitated their learning of surface anatomy. The students
commented that PPE gave them an understanding of variation in people, and
what ‘normal’ feels like. It also aided the students in carrying out examinations
without feeling embarrassed and provided a fun environment where students
could make mistakes and improve their knowledge and understanding. They
reported that PPE allowed them to empathise with their patients with regard to

the fear and embarrassment of being examined.

The most common concerns surrounding PPE were that students felt awkward
examining peers, specifically regarding the breast and groin. There was
concern over not knowing if a peer had any sensitive issues that the examiner

was unaware of, and that they may physically hurt their peer when practising.

Concerns about being examined were mostly related to intimate examinations.
The responses collected by Rees et al (2005) ranged from students feeling
embarrassed to ‘invaded’ or ‘vulnerable’, the reasons cited for this were that the
area was ‘ too personal’ or feeling self-conscious. Concerns over self-image

were negative and included anxieties about weight, scarring, lumps and bumps
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and other physical imperfections. Some students also had visible medical
conditions, one student in particular expressed a concern over this, “I have a
[visible medical condition]. Although | don’t have a problem with it, | feel that

other students may[80].”

As mentioned previously, Rees et al (2005)[80] did not find any relationship
between willingness to participate in PPE and religious faith. There were
comments made regarding this, “(PPE) is a good teaching tool but | don’t
personally want to be examined because of religious reasons” and a further
comment from another student, “because of my religion | don’t want to expose

my body unless extremely necessary.[80]”

From the existing literature it is possible to deduce that, for the most part, it is
females who are least likely to be willing to participate in PPE. Students are
keen to engage in PPE, although some are unwilling to participate in PPE of

the breast and inguinal regions.

The challenge for anatomists is therefore to find way for all students regardless
of gender, religion or morphology to participate in PPE, and feel comfortable
whilst doing so. Qualitative analysis of student satisfaction surveys doesn’t

shed much light on the surrounding issues.
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As previously described McLachlan et al [81] have researched the underlying
issues that students’ have with regard to PPE in their paper “Student attitudes
to peer physical examination: A qualitative study of changes in expressed

willingness to participate.”

Prior to McLachlan et al (2010)[81] research has proposed that a student’s
willingness to participate in PPE is not static. Recent evidence[82] suggests
that students’ willingness to engage in PPE was stable before and after
exposure to this teaching methodology. The observed changes included a
slight decline in the willingness to examine, a slight increase in the willingness
to be examined, with females being more likely than males to report a change

in willingness (in both directions).

The approach of McLachlan et al (2010)[81] was to conduct focus groups to
explore the reasons behind the students’ changes in views, focusing primarily
but not solely on female students as once again they were found to be most

likely to change their mind.

Themes emerging from the McLachlan et al (2010)[81] Grounded Theory
approach mirrored the free text comments collected by Rees et al (2005)[80].
An interesting new theme that emerged was that of the impact of staff upon a
student’s willingness to participate. One student reported that staff expectations

and prejudices proved inhibiting in her case, “a lot of the tutors were like ‘ah,
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don’t worry girls, we won't ask’, | think their response influenced me by thinking,
| was thinking ‘oh it must be bad’. Do you know what | mean? It must be
embarrassing if they’re having, if the tutors are having to reassure us constantly
as a year group then there must be something wrong with it .... and | thought,
‘ah well, there must be a problem then.’ | don’t know, | think it’s, tutors’ attitudes
can influence the way we feel as well[81].” From this it was concluded that, “it
was staff barriers rather than student barriers that were significant in inhibiting

participation in peer physical examination.”

The authors found student preference for group composition to be
dichotomous, “some students were plainly more comfortable with friendship
groups- others preferred strangers[81].” This apparent division within the cohort
indicates that there may not be a single successful strategy which promotes

willingness to participate in PPE, as highlighted by the authors.

Furthermore, it was reported that the majority of students who changed their
mind (in either direction) regarding willingness to participate in PPE were
female. This mirrors previous research by Rees[77, 78, 80, 82]. In 2007,
Rees[77] investigated the practical implications of feminist theory of body image

and its relationship with PPE.

Rees (2007)[77] notes that the most consistent finding across the existing PPE

literature is that “students’ attitudes towards PPE are associated with their
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gender. Male students are more comfortable with PPR than females and

students are more willing to engage in same- rather than mixed-gender PPE.”

In order to explain this relationship Rees[77] describes the feminist theory of
Obijectified Body Consciousness (OBC). Objectified Body Consciousness
theory describes how females come to view their bodies as observable objects
through 3 mechanisms: body surveillance (viewing one’s body as an outside
observer), the internalisation of cultural body standards leading to body shame,

and appearance control beliefs.

The definition of body images used by Rees is that by Grogan, “a person’s
perception, thoughts and feelings about his or her body[77].” Rees cites
Spitzack and McKinley, who explain that “girls learn quickly that they are
appraised by others on the basis of their appearance and, consequently, come
to experience their bodies in term of how they look to others[77].” In contrast to
this male bodies are often viewed differently, in terms of functionality as

opposed to aesthetics.

It is now worth considering how Objectified Body Consciousness theory relates
to PPE. During a PPE session the students closely scrutinise the bodies of their
peers, as pointed out by Rees[77], this is visual, tactile, auditory and olfactory.

Examination often requires exposure of body parts through undressing.
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We can recall from the theory of Objectified Body Consciousness that females
have higher levels of body shame and surveillance compared with men. During
a PPE session Rees[77] suggests that this may be exacerbated as the students
are forced to watch their own bodies and the reactions of others toward their
body. Rees[77] describes Objectified Body Consciousness as a social and
dynamic process rather than an individualistic and static state. Rees also cites
Tantleff-Dunn and Gokee, individuals’ interpersonal relationships influence how
they feel about their appearance through various mechanisms, including

feedback on their appearance and social comparison.

The conclusions drawn by Rees were that females may be proportionately less
comfortable with PPE than males because they have higher levels of body
shame and body surveillance. They may also be less comfortable with mixed-
gender PPE because they perceive the males to be the perpetrators of critical

and teasing comments and feel at risk of sexual objectification by males[77].

My emphasis on PPE within this introduction comes from my firm belief that
clinical skills and anatomy teaching must be integrated within the medical
curriculum. This topic is further discussed in subsequent chapters. However,
peer-physical examination allows for their integration at an earlier stage of
undergraduate training, when access to patients might not be possible. PPE is
fundamental to many other innovations in anatomy teaching, such as body

painting and the incisions gown, therefore an understanding of PPE and
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appreciation of its acceptability with students is paramount to its success and to

our understanding of anatomy teaching within this introduction.

1.9.3 Art and humanities in anatomy teaching

In January 2008, Professor John McLachlan from Durham University unveiled
the ‘incisions’ gown[83]. The gown was a collaborative project with The
University of Ulster and Durham University, funded by the Wellcome Trust[84],

produced as part of a wider project exploring the use of art in teaching.

The gown, now used in teaching at Durham, has a series of zips demonstrating
incision sites for various surgical procedures. The gown can be worn by the
students during demonstrations. It serves multiple purposes: to demonstrate
the incision sites to students, to evoke an emotional response to incision and
potential scaring from the students and it serves to bring anatomy and art

together[83, 85].

Under the outer layer containing the zips are multiple layers of a rubberised
fabric. This fabric was chosen as it resembles the texture of muscle fibres. The
fabric has been arranged to mimic the muscle layers found under each zip, thus
indicating to the fibres that must be parted in order to perform the procedure in

question.
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Within days of the official press release from Durham University the gown had
received much acclamation in the press. It featured on two television networks’

local news stations and was the subject of many newspaper articles.

An article from the BBC webpage quoted Professor John McLachlan, creator of
the gown, as saying, “Current anatomical teaching aids describe but they don’t
evoke. They take no account of emotional involvement or the feel of the body.
The way medical students distance themselves emotionally from the patient’s
body has long been seen as a desirable outcome of current modes of medical
teaching. But this ‘desensitisation; also brings with it the risk of objectifying the

body. The patient becomes ‘the liver in bed four’ rather than Mrs Smith’[83].”

The purpose of describing this gown within my introduction is to highlight how
some institutions are in their approaches to anatomy education and how they
are responding to the decline in body donors. Innovations such as the incisions

gown emphasise the clinical relevance of anatomy.

1.9.3.1 Body Painting

Body painting is considered by some to be the most ancient form of art. The
skin is painted temporarily, but in some cases the designs can last up to weeks.

Origins of body painting stem from tribal cultures and are ceremonial[86, 87].
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Body painting is now most frequently seen on the face, usually at sporting
events or children’s parties. Although, many artists use the body as a canvas.
Body painting is now being used in the medical setting as a way of projecting

the inside on to the outside.

Body painting is an innovative method of anatomy teaching which
encompasses peer-physical examination and surface anatomy, which have

previously been described.

Op Den Akker et al[88] first used body painting in teaching in 1999. This
session was 3 hours long. The students both painted and were painted, and
also practised physical examination skills appropriate to the session (either
abdomen or thorax) such as auscultation and palpation. Senior students were
trained prior to the session and acted as supervisors. All participants worked
from a manual produced by staff in collaboration with a professional body

painter[88].

The results of Op Den Akker et al [88]are worth noting. 240 students
participated in body painting sessions, but not one student complained about
any technical difficulties. 67% of the students who responded to the survey

issue did not report any feeling of embarrassment due to partial nudity.
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The paper reports that using this method with large classes is both feasible and
motivating. Body painting was efficient in terms of time and learning. It also
appeared to be relatively inexpensive, as commercially available paints were

used.

Op Den Akker (2002)[88] described body painting as painting internal
structures on the surface of the body with high verisimilitude. McLachlan and
Regan De Bere (2004) [36] and Sugand et al [19] support the efficacy of using
body painting in conjunction with clinical skills, as described by Op Den Akker

(2002).
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Figure 1: Second year Medical students at Durham University showing

their face painting from an anatomy teaching session.

Copyright of these images rests with the author of this thesis.

1) Sensory innervation of the Trigeminal Nerve and the path of the Facial
Nerve

2) Sensory innervation of the Trigeminal Nerve and the path of the Facial
Nerve

3) The parotid gland, facial nerve, obicularis oris and obicularis oculi.

4) Sensory innervation of the Trigeminal Nerve.
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It is claimed that the value of body painting as a teaching tool was partly due to
its kinaesthetic nature[87, 89, 90]. In order to heighten the visual impact
McMenamin suggests that the colour of the paints ought to correlate to the

structure being painted as accurate as possible[89].

1.10 Conclusions: anatomy teaching

This introduction to anatomy teaching has highlighted how approaches to
anatomical education have been shaped by the past, with practices of

embalming and dissection dating back to the Egyptians and Ancient Greeks.

In response to the current climate within the UK education system, as well as
technological advances and student expectations, innovative approaches to
anatomy teaching have been pioneered. The efficacy of some of these
approaches, such as use of the Virtual Human Dissector and body painting will

be explored in Chapters 3 and 4.

1.11 Anatomy and Professionalism

Previously this introduction has focused upon anatomy, with particular
emphasis on its teaching and history. However, medical students not only need
to become competent physicians, with a strong scientific foundation, but also

need to practice using these skills in a professional manner.
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At this point it would be fair to ponder how anatomy and professionalism are
related. Gregory and Cole (2002) best demonstrate this association with the
following statement, “anatomical dissection in...medical education combines
the ideals of the profession.... acquisition of scientific knowledge and skill
balanced by the development of humanistic attitudes and behaviours.”’[91] It is
these humanistic attitudes and behaviours that define the professional

behaviour expected of medics.

Before discussion of the attributes that a professional physician is expected to
possess it is worth noting that Gregory and Cole [91] are not alone in drawing

parallels between the dissecting room environment and professional values.

Granger (2004) notes that the anatomy course educates students in
psychosocial areas critical to the development of the whole physician[7]. | have
previously referred to articles which propose many advantages of a student
following a traditional course in cadaveric dissection. Such articles suggested
that these courses introduce students to the patient-physician relationship and
concepts of humanistic care [7] and provide opportunities for teaching ethical

and moral issues [24].

Having described how the teaching of the anatomical content of the medical
curriculum can emphasise the principles of professional behaviour in medical

students, what exactly constitutes professionalism should be considered.
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1.12 Professionalism

This introduction to professionalism will discuss the constituent elements of the
concept and how professionalism is assessed in an undergraduate setting. The
purpose of this introduction is to provide an overview of the assessment of

professionalism as experimental chapters 6 to 9 are related to this topic.

1.12.1 A definition of professionalism

When reading the literature on professionalism in medicine it becomes evident
very quickly that there is not one clear and concise definition of professionalism
[92-94]. There are extensive lists of attributes that a professional ought to

display but little consensus on what professionalism actually is.

The level of professionalism displayed by a medic could be regarded as a
perception. The expectation of the level of professionalism a physician ought to
display is unique to the individual. With this in mind, one might wonder how
there can ever be a standard that must be attained by medical students in order

for them to be deemed professional.

The Oxford Dictionary[95] (p1141) defines professionalism as:

1. “The competence or skill expected of a professional.”
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2. “The practising of an activity by professionals rather than amateurs.”

This definition may imply that professionalism is simply being competent and

qualified. A dictionary definition of the construct of professionalism is low level.

In reality professionalism is a complex concept, difficult to define, especially in a

medical setting. It has multiple dimensions: ethical, moral and behavioural.

Van de Camp et al (2004) performed a systematic literature search in order to

identify the constituent elements of professionalism mentioned in the definitions

and descriptions of the concept. In all, 90 elements were identified, and are

listed below. The elements most commonly mentioned were: altruism,

accountability, respect and integrity [96].

Absence of impairment
Accountability

Adherence to guidelines
Altruism

Appreciate literature and arts
Ask help when necessary
Autonomy of professional associations
Avoiding misuse of power

Be knowledgeable

Be responsive to patients’ and
colleagues’ age, gender and
disabilities

Be sensitive

Be thoughtful

Being well-organized
Benevolence

Blow the whistle if necessary

Calling

Caring

Carry out professional responsibilities
Clear professional values
Commitment

Commitment to continuity of patient
care

Communication skKills

Compassion

Competence

Courage

Critical analysis

Critique

Deal with high levels of uncertainty
Deliverance of quality

Duty

Educate patients

Enhancing welfare of the community
Excellence

Expert authority

Faith in life’s meaning and value
Fight for and guarantee standards
Flexibility

Give patients information they
understand

Good clinical judgement
Goodwill

High level of expertise
Honesty

Honour

Humanistic values
Humility

Integrity

Interpersonal skills
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Justice

Know limits of professional
competence

Leadership

Lifelong learning

Maturity

Method and thoroughness
Morality

Motivation

Negotiation

Not letting personal beliefs influence
care

Not ripping people off

Participation

Understanding history
Use of explicit standards
Value medical work intrinsically

Virtue

Willingness to admit errors in judgment

Willingness

As well as the many authors, institutions and organisations who have provided their own

Professional awareness and sensitivity
Professional conduct

Protect confidential information
Relationships with colleagues/team
Reliability

Respect

Respect patients’ right of shared
decision making

Response to instruction
Response to stress
Responsibility
Self-awareness
Self-improvement

Self-regulation

Sensitivity to a diverse patient
population

Service

Simplicity

Social contract

Submission to an ethical code
Suspension of self-interest
Technical competence
Temperance

Tolerance

Transparent rules

Treat patients politely

Trust

definitions or attributes of professionalism , there are those as pointed out by Stern (2006)

who, “claim they may not be able to define professionalism intelligibly but ‘know it when

they see it'[97].” As Stern comments, this may be an adequate stance for an individual,

however the difficulty comes when groups must agree on what constitutes acceptable

professional behaviour. In order to do this all members of the group must be in agreement

on the same overall concept of professionalism, a task much harder than it seems, although

this is perhaps self- evident if one looks above at the 90 statements currently in circulation.
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In recent years there has been a substantial increase in the attention professionalism has
been subject to across the medical curriculum. Its assessment is now at the forefront of
medical education research. Unless a clear definition of professionalism is derived then it

cannot be effectively measured.

A physician having to adhere to a professional code of conduct is not new. The Hippocratic
Oath, estimated to have been written in the 4™ century BC, was the code of conduct new

physicians swore by, and reads as follows[98]:

| swear by Apollo the physician, and Asclepius, and Hygieia and Panacea and all the gods
and goddesses as my witnesses, that, according to my ability and judgement, | will keep

this Oath and this contract:

To hold him who taught me this art equally dear to me as my parents, to be a partner in life
with him, and to fulfil his needs when required; to look upon his offspring as equals to my
own siblings, and to teach them this art, if they shall wish to learn it, without fee or contract;
and that by the set rules, lectures, and every other mode of instruction, | will impart a
knowledge of the art to my own sons, and those of my teachers, and to students bound by

this contract and having sworn this Oath to the law of medicine, but to no others.

I will use those dietary regimens which will benefit my patients according to my greatest

ability and judgement, and | will do no harm or injustice to them.
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I will not give a lethal drug to anyone if | am asked, nor will | advise such a plan; and

similarly | will not give a woman a pessary to cause an abortion.

In purity and according to divine law will | carry out my life and my art.

I will not use the knife, even upon those suffering from stones, but | will leave this to those

who are trained in this crafft.

Into whatever homes | go, I will enter them for the benefit of the sick, avoiding any voluntary
act of impropriety or corruption, including the seduction of women or men, whether they are

free men or slaves.

Whatever | see or hear in the lives of my patients, whether in connection with my
professional practice or not, which ought not to be spoken of outside, | will keep secret, as

considering all such things to be private.

So long as | maintain this Oath faithfully and without corruption, may it be granted to me to
partake of life fully and the practice of my art, gaining the respect of all men for all time.

However, should | transgress this Oath and violate it, may the opposite be my fate.
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If one is to very crudely summarise the Hippocratic oath, the following conclusion about the

standards expected of physician could be drawn:

1. They must respect their instructors

2. They must pass on their knowledge to the next generation
3. They must do their patients no harm nor injustice

4. They will not perform euthanasia nor abortion

5. They will work within their limits/ capabilities

6. They must keep patient confidentiality

Issues such as euthanasia and abortion are controversial; their inclusion in a modern day
code of conduct may not be plausible. This issue aside, the premise of the Hippocratic Oath

resonates within the definitions of professionalism in use today.

1.12.1.1 The Declaration of Geneva, 1948.

The Declaration of Geneva was first adopted in September 1948 by the General Assembly

at the World Medical Association, Geneva, Switzerland [99, 100].

This declaration was written as a revision of the Hippocratic Oath in response to the crimes
committed by doctors in Nazi Germany which were prosecuted at the Nuremberg Trials

[100, 101].
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The declaration reads as follows:

At the time of being admitted as a Member of the medical profession

¢ | solemnly pledge myself to consecrate my life to the service of humanity :

e | will give to my teachers the respect and gratitude which is their due;

¢ | will practise my profession with conscience and dignity;

e The health and life of my patient will be my first consideration;

¢ | will respect the secrets which are confided in me;

¢ | will maintain by all means in my power, the honour and the noble traditions of
the medical profession;

e My colleagues will be my brothers

¢ | will not permit considerations of religion, nationality, race, party politics nor
social standing to intervene between my duty and my patient;

¢ | will maintain the utmost respect for human life, from the time of its conception,
even under threat, | will not use my medical knowledge contrary to the laws of
humanity;

¢ | make these promises solemnly, freely and upon my honour [99, 100].

The declaration has been amended in 1968, 1983, 1994 and 2005 [99]. The ancient
Hippocratic Oath calls upon Apollo, Asclepius and the gods of healing[98], however, the
declaration does not mention any form of god nor sacred power [101]. The declaration was
made to reinforce the moral truths of the Hippocratic Oath, in a form that could be

understood and accepted in the twentieth century. Similarly, the Declaration of Kuwait was
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adopted at the 1°! International Conference on Islamic Medicine, in Kuwait[102]. This was a

specific code of conduct for Muslim Doctors.

The expectations of those within the medical field as to the attributes displayed or the
standards attained by a professional are evident in the numerous papers written by faculty
or guidelines[20, 103] published by governing bodies such as the General Medical Council
(GMC) within the United Kingdom or the American Board of Internal Medicine (ABIM) in the
United States of America. The attributes considered important within the profession, may
differ anywhere from slightly to significantly from those that the patient might expect.
Furthermore, as societal expectations of medical professionals change, so too will the

accepted definitions of professionalism.

Not all definitions of professions are positive. George Bernard Shaw famously said that, “all
professions are conspiracies against the laity”, in The Doctor's Dilemma (1911) act 1. The
alleged conspiracy could be demonstrated by the medical world within the UK, which is in
fact self-regulated. Institutions working towards assessment of professional competence
should aim to gain public trust by showing that unprofessional conduct will not be hidden

from the laity.
Shaw’s comments are best demonstrated by the Hippocratic Oath;

“...To hold him who taught me this art equally dear to me as my parents, to be a partner in
life with him, and to fulfil his needs when required; to look upon his offspring as equals to
my own siblings, and to teach them this art, if they shall wish to learn it, without fee or

contract; and that by the set rules, lectures, and every other mode of instruction, | will impart

95



a knowledge of the art to my own sons, and those of my teachers, and to students bound by

this contract and having sworn this Oath to the law of medicine, but to no others....”

Here the oath indicates that doctors should behave in a conspiratorial manner by offering
the offspring of other doctors an in-group advantage. This evident tension between in- and
out- groups in the Hippocratic Oath, one of the earliest professional records, may support

Shaw’s remarks.

Today, many definitions of professionalism are in circulation. For the purpose of defining

professionalism in the twenty-first century, | will use the definition offered by Stern;

“Professionalism is demonstrated through a foundation of clinical competence,
communication skills, and ethical and legal understanding, upon which is built the aspiration
and wise application of the principles of professionalism: excellence, humanism,

accountability and altruism.”
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1.13 Measuring professionalism

Professionalism lies at the heart of clinical practice [104]. Pressure from governing bodies,
and more recently, patient awareness, has put increasing emphasis upon the role of a

doctor as a professional.

In 1927 Francis Peabody commented that, “ the most common criticism made at present by
older practitioners is that young graduates have been taught a great deal about the
mechanism of disease, but very little about the practice of medicine; or, to put it more
bluntly, they are too “scientific” and do not know how to take care of patients” [105]. Almost
a century later this criticism may still ring true. In order to address this issue,

professionalism now rests high on the curriculum at medical schools worldwide.

Challenges not only exist for the academics endeavouring to assess professionalism in their
students, but also for students who are confronted with mixed messages. Students are
living in a world in which professional behaviour is being redefined, often in ways that run

contrary to the medical education curriculum [106].

One such challenge faced by researchers is developing an assessment method that
measures both cognitive and interpersonal skills, which are described by Dannefer et al

(200%5) as being of primary importance when considering professional competence.[107]
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With professionalism being troublesome to define, particularly due to its subjective nature,

assessment of professionalism can be equally as perplexing.

1.13.1 Can professionalism be assessed?

Good measures of cognitive knowledge and practical skills in undergraduate medical
education are now available [108]. However, measures of professionalism are much more
difficult to implement, stemming in part from the difficulty of defining professionalism, but

also from measuring behavioural traits consistently.

Key problems are incompleteness of surveillance (students are not observed continuously),
lack of accurate reporting (both peers and staff may not honestly report their perceptions for
a variety of reasons), dissembling by students (who may role play expected behaviours)
and the differences between teaching environments and real practice environments.
However, it has been shown that disciplinary action through State Medical Boards is
associated with concerns expressed during undergraduate training [109-111]. This
suggests that the effort is well worth making, either in order to target remediation, or if that

fails, to prevent progression.

Current approaches frequently rely on complex, subjective, and occasional decisions which
are of low reliability, lack demonstrated validity, and are time consuming (hence expensive)
to implement. They also have low defensibility, in that they are open to challenge by

students. Any measure of professionalism, especially if being utilised as part an
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assessment for student progression, must withstand legal challenges such as those

presented in defence of a student at any potential Fitness to Practice proceedings.

1.14 Methods of assessing professionalism

There are numerous methods of assessing professionalism in both undergraduate and
graduate medics currently in use. Regardless of the type of assessment used its value must
be in its usefulness to future learning and its power to promote professional

development.[107]

Existing assessment tools have been classified into three categories[112, 113];

1. Tools assessing professionalism as part of general clinical competence,

2. Tools assessing professionalism as a single construct,

3. Tools assessing separate elements of professionalism such as ‘humanism, self
assessment, dutifulness, altruism, empathy and compassion, honesty, integrity, and

ethical behaviour, as well as communication[113].’

Examples of professionalism assessments include reflection, self-assessment, workplace-
based assessment, OSCEs, peer assessment, multi-source feedback and portfolios[97,

112].
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Assessments of professionalism as part of clinical competence are often reliant upon rating
scales and may be affected by poor inter-rater reliability[113, 114]. Objective Structured
Clinical Examinations (OSCEs) and self-assessment are tools frequently described for
assessment of one element of professionalism. However, OSCEs have been criticised for

artificiality and self-assessments as unreliable in some settingsm'

Some of the methods utilised in the assessment of professionalism are now described in
more detail. Particular emphasis has been placed on those most commonly used within
undergraduate medical education; peer assessment, multi-source feedback and critical
incident reporting. Portfolios and the mini-Clinical Evaluation Exercise are also described,

however these are more commonly used during postgraduate training.

1.14.1 Peer assessment

Peer assessment is utilised as an assessment tool in chapters 6, 7 and 8 of this thesis. In
light of the extensive discussion surrounding peer assessment and the experiment evidence
supporting it provided in these chapters | will only provide an overview in this introductory

chapter.

Peer assessment is the process of having members of a group judge the extent to which
their fellow group members have exhibited specific traits, behaviours, or

achievements.[115]
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Peer assessment is a valuable source of information about medical students’
professionalism [116]. By definition, peer assessment involves individuals who have
attained the same general level of training or expertise, exercise no formal authority over
each other, and share the same hierarchic status in an institution [117, 118] and is under
used in medical education [119]. It can be a process that fosters reflection about both

personal and professional qualities for many students [107].

Historically, peer assessment emerged in the 1920s. It drew attention during World War |l
as method to identify leaders among groups of servicemen [97]. Subsequently it was
utilised by public service organisations under pressure to improve performance[97]. Peer
assessment was first used in medical setting in 1950s as part of comprehensive

assessment of performance rather than to assess specific professional behaviours.

Use within the medical setting typically results in a ‘bifurcated description of competence:
technical knowledge and skills versus nontechnical, interpersonal, humanistic qualities and
skills[97].” Some of the examples of the humanistic qualities that peer assessment can
evaluate given by Arnold and Stern include; integrity, responsibility, conscientiousness,
empathy and respect[97]. Some forms of peer assessment result in “generalised
descriptors of classmates’ competence (e.g. suitability for a desirable residency). These not

only offer insight into technical competence but also into principles of professionalism[120].”
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Kane and Lawler (1978) suggested that the following three conditions are conducive to the

use of peer assessment:

1) The existence of peer groups whose members are afforded unique views of salient
aspects of each other’s behaviour;

2) The existence of peer groups whose members are capable of accurately perceiving
and interpreting the salient aspects of each other’s behaviour;

3) A perceived need to improve the effectiveness with which some characteristics of

peer group members are being assessed.[115, 120]

The use of peer assessment in assessing medical professionalism will be explored further
in Chapter 7, however, | will describe specific types of peer assessment along with other

measures of professionalism within this introduction.

One such method is peer nomination, in which students are asked to nominate a limited
number of classmates who best fit various characteristics [115, 121] . This method was
demonstrated by Arnold et al, 2005 [117] and is the most frequently researched method of
peer assessment [115], an example being where students are asked to identify the top
three peers that they would like to have work at their side in a medical emergency [116].
The student making the nominations usually has to exclude themselves from those they

consider when making their nominations [115] .

The advantages of using peer nominations are that this method effectively discriminates

extremes [115] and it does so with a high degree of validity and reliability. This method is
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“virtually useless” as a feedback device [115, 120] as it “furnishes no explanatory
information at all about the typically substantial proportion of group members who receive

no nominations[115].”

Peer rating is a method where students are asked to rate peers for a series of questions or
characteristics according to a fixed scale [115, 120, 121]. The scales most frequently used
in the rankings are behaviourally anchored rating scales [115, 121]. An example of this
method is where a student is asked to rate how frequently a peer demonstrates clinical
competence using a scale ranging from ‘always’ to ‘never’ [120]. Scoring is simple and is
done by averaging the ratings [115]. This method is most commonly used in medical
education, as it is easy to administer and score. It provides specific information which is
valuable for feedback. However, it is less reliable and valid [120]. Peer ratings should be
used when “unique descriptive information is desired about each ratee[115].” This method

is less valid and reliable than peer nominations [115, 120].

The third and final method of peer assessment is peer rankings. This method is the least
researched [115]. Peer rankings require students to rank every peer from best to worst on
one or more factors[120, 121]. This is the method of choice when trying to discriminate
between all students [115]. It discriminates between the entire range of performance levels
better than the other methods described [115]. It is thought that the validity and reliability of

peer rankings are acceptable [115, 120].
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The strengths of peer assessment are evident, and are highlighted by authors as discussed

below.

1.14.1.1 Peer assessment: the positive aspects

Medical student peer evaluation has been suggested as a better predictor of performance
during residency training than medical school grades or faculty evaluations and it seems to
be stable from year to year. [119] Peer assessment can be beneficial or detrimental
depending upon how it is carried out [118]. How best to facilitate peer assessment of

students’ professional behaviour remains to be answered.[116]

Dannefer and colleagues (2005) suggest that peer assessment holds promise for
evaluating technical and interpersonal skills, but it “seems uniquely suited to the latter.[107]”
The authors proceed to comment that, “peer assessment can provide a measure of difficult-
to-access interpersonal skills at all levels of medical training and that medical students are

capable of giving and receiving constructive feedback[107].”

Other research has deduced that it is possible to obtain assessments from associates in
areas such as clinical skills, humanistic qualities and communication skills.[114] Ramsey et
al concur with Dannefer, that peer ratings provide a practical method to assess clinical
performance in areas such as humanistic qualities and communication skills that are difficult

to assess with other measures [114, 122].
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Arnold and Stern suggest that teachers spend less time with students than previously was
the case; therefore they do not have the opportunities to observe students displaying a wide
range of professional and unprofessional behaviours. This is more likely to occur among
peers as they spend more time with each other and work closely in teams. Furthermore, it is
the “non-hierarchical relationships among peers that promote authentic behaviour and

genuine feedback, while reducing the biasing influence of social desirability[97].”

There are, as with all assessment methods, difficulties associated with the use of peer

assessment.

1.14.1.2 Peer assessment: the negative aspects

Reluctance and refusal to participate have been noted [117, 122]. Potential risks associated
with peer assessment have been reported and include students making inappropriate and
harmful comments, and others having difficulty interpreting and making use of their

feedback[107].

Arnold and colleagues conducted focus groups in order to ascertain the reasons for
students’ reluctance to participate in peer assessment[117]. The authors noted that the
students interviewed grappled with the prospect of looking bad themselves if they brought a
peer’s unprofessional behaviour to the attention of someone; they were concerned for the
well-being of peers. Some students reported that they wanted to give peers the benefit of

the doubt, particularly in ambiguous situations as they were unsure if they were interpreting
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the behaviour of a peer correctly. Concerns were expressed that there may be negative
consequences for a peer as a result of a negative report. Additionally, students cited a
reluctance to damage personal relationships by hurting their peer’s feelings or incurring a
peer’s anger. Furthermore, they did not wish to disrupt relationships among teammates nor

members of their work groups[117].

Arnold and Stern identified many factors which influence students’ willingness to participate
[117]. These factors can be assigned into several domains. Some of the factors that their
students’ identified as influencing their decision to participate in peer assessment have

been summarised in table 1.
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Domain Student comments

Content e Students should evaluate specific behaviours
(areas in which they have expertise)
¢ Positive and negative behaviours
» some students think a focus upon negative
behaviour would do little to promote peer

assessment

Anonymity ¢ Anonymity encourages genuine participation in
peer evaluation

e Protects peer & evaluator

e Concerns that total anonymity gives students
opportunity to vent or have a vendetta and not be

accountable

Who e Not comfortable assessing more advanced
student

e More comfortable assessing junior student

e Concern over who receives the peer assessment

once completed

Use e Preference for strictly formative use

¢ No consequences/ some thought there should be
consequences for peers receiving negative
feedback

Table 1: Factors influencing students’ willingness to engage in peer assessment.

Analysis of student questionnaires by Van Rosendaal et al [122] revealed student opinion
that any form of peer evaluation was seen to be of little benefit to the students individually
and a major intrusion into the relationships existing among the residents questioned. There
was also an anticipation that a substantial undermining of working and personal
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interrelationships would result from the process[122]. Relationships between students are of
high importance in terms of their ‘education and psychosocial experience’. Van Rosendaal
and colleagues speculated that the need to defend this may prove to be an impediment to
the inclusion of peer assessment in residency evaluations[122]. This is an issue institutions
implementing any form of peer assessment must consider: will relationships compromise

the efficacy of the assessment?

There are a number of competencies that can be judged by peer assessment [118]. With
this in mind it is of no surprise that generalisation is difficult. There are multiple factors,
including reliability, relationships, stakes and equivalence that may influence the quality of
peer assessment[118]. Peer assessment is still seen by some as unreliable, and as “little

more than personal recommendations from friends[114].”

Contributing factors to the reliability of peer assessments are the number of relevant
performances observed, the number of peers involved and the number of aspects of
competence being evaluated [118]. Performance of an individual varies between situations,
and therefore, particularly in a clinical setting, reliable results can only be obtained from a
number of observations. This is also true of the undergraduate setting, observations should

be made over a period, rather than being based solely upon a single event.

Experienced evaluators differ when observing the same event [118]. In order to overcome
this, multiple evaluators are needed to attain reliable results. Estimates suggest that 11

peers are required to achieve a reliability coefficient of 0.70 [114].Use of 11 peers can
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identify physicians who are significantly above or below their peers[114]. With specific
regard to peer assessment, additional peer evaluators often contribute different

observations [118].

In addition, multiple aspects of competence must be assessed [114]. Ramsey et al found
that 10 questions regarding different aspects of competence can reliably assess

competence [114].

As mentioned previously, relationships can effect the reliability of peer assessment [118].

However this can usually be overcome by making all evaluations anonymous.

1.14.1.3 Implementing peer assessment

Norcini (2003) lists important steps that ought to be implemented when conducting a peer
assessment. The assessment purpose should be stated, preferably in writing, and ought to
be communicated to participants. Participants should be aware of what is expected of them
as both the evaluators and the subjects[118]. Peer assessment can be introduced
gradually, starting with anonymous evaluations in a low stake setting[118]. It has been

suggested that peer assessment should only be used for formative purposes[97].

Assessment criteria must be developed and communicated to participants, and training
must be given. The results of the assessments should be monitored throughout the
process, this can include checking reliability of results and eliciting feedback from
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participants, which will allow for amendments to be made as necessary. Norcini’s final
recommendation is that feedback should be given to participants, appropriate to the

purpose of the assessment[118].

Arnold et al proposed a format for peer assessment that could be implemented across all
medical schools. This was derived after questioning students at multiple medical schools in
order to ascertain the criteria that they thought such an assessment should meet[116]. The

suggested model is as follows:

The peer assessment would clearly be 100% anonymous and would be designed so that
the relationship between the student evaluator and the classmate would not be
compromised. It would be a part of all clinical rotations and occur immediately after the
classmate behaved either unprofessionally or professionally. Participating students would
be asked to assess both positive and negative professional behaviours of peers who were
at the same year level. In addition, each student would receive an annual summary of

strengths and weaknesses identified by peers [116].

As an adjunct to this the authors proposed that institutional support ought to be offered to
the students. The support available should include the faculty clearly defining what
expected professional behaviour is. Training in how to give and receive peer feedback
would be offered to students. Faculty and residents would evaluate their peers and thereby

offer role modelling of peer assessment. Most importantly, the school would take
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appropriate action regarding the behaviour of students in light of information it received

about the behaviour from peers[116].

In order for peer assessment to be implemented successfully McCormack suggests that the
assessment must be administered in the least threatening environment possible [115, 120].
Also, students’ motivation is driven by their understanding of the benefits they will receive
from participating and these benefits should be made clear. Examples given by McCormack
included long-term feedback and possibly more importantly, short-term feedback such as
Dean’s letters[115, 120]. For the optimum result from the peer assessment process
students must know their peers well enough. Students should be given the opportunity to
select the peers they wish to evaluate, or be given an “unable to judge” option on rating
scales. Finally, students should not be asked to evaluate anything that they have not seen
first-hand; an example given by McCormack was first year medical students who may be

able to evaluate communication skills but not clinical skills[115, 120].

1.15 Multi-source feedback

Multi-source feedback (MSF) is not contained within the experimental chapters of this
thesis. However, it is included within this introduction as it is one of the most popular
mechanisms by which professionalism is assessed, especially within the clinical setting.
Issues concerning MSF such as validity, reliability, delivery and acceptability are also

transferable, to a certain extent, to the larger debate about assessment of professionalism.
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Multi-source feedback, often also known as 360 degree feedback is defined as: the
systematic collection of data and feedback of performance data on an individual or group,

derived from a number of the stakeholders in their performance [123].

There is debate as to whether the terms MSF and 360° feedback are interchangeable
[124]. According to Foster and Law, multi-source feedback requires only 2 raters, whereas
360° feedback requires a full circle of feedback. The argument used as to why MSF and
360° feedback are not interchangeable is that a self-rating and a peer-rating on the same
individual constitute multi-source, however this is not a 360 degree picture. The authors

produced a diagram, as outlined below to describe this circle of feedback.

SUPERIORS

4

SELF _

T,
AN

PEERS g PEERS

SUBORDINATES

Figure 2: The 360° feedback model. (Adapted from Foster and Law, 2006[124])
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Foster and Law state that the circle can be created using members of “organisational
hierarchy.” The model demonstrates how superior-ratings, peer-ratings and subordinate-
ratings can be conceptualised in the form of a circle around an individual who provides self-
ratings. The authors suggest that 360° feedback is a particular type of MSF, due to its basis

upon two important organisational principles, proximity and power.

For the purposes of this introduction 360 degree feedback will be considered to be a
specific type of multi-source feedback, which utilises self, superior and subordinate raters.
Multi-source feedback will describe any feedback which utilises two or more raters, can
include any number of raters and does not always have to include self, superior and

subordinate raters.

Within a medical setting the MSF uses assessments from patients, medical colleagues, co-

workers and self for the assessment of doctors [125, 126].

When “used effectively MSF has the potential to generate structured feedback, which
informs educational planning by building on strengths and indentifying areas for

development[125].”
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1.15.1 The structure of MSF

It has become evident from literature that MSF has 4 stages, whether it is being utilised in a

medical setting or another industry. These stages are:

1) Survey design

2) Role set selection (the stakeholders mentioned previously are selected to provide
feedback on practice)

3) Data collection

4) Score calculation and feedback

1.15.2 Survey design

The questionnaires used usually consist of a number of statements on a rated scale. There
is often the opportunity for accompanying free text comments [127]. Research has found
that the traditional survey method of using a paper-based pro forma yields better results

than internet or phone methods [128].

Considerations to be made when designing the assessment are that the completion of the
assessment should be ‘convenient and appropriate’ to stakeholders and manageable those
sorting the data (i.e. not too data to distribute or analyse) [126]. Those being assessed
should be consulted when designing the questionnaire [127]. Questions must be designed
to ensure that the raters are judging what they perceive as behaviour and not the intentions

behind it [123].
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1.15.3 Role set selection

Within a medical setting the role set commonly includes patients, medical colleagues, co-
workers and self for the assessment of doctors [125, 126]. These co-workers can be of
differing grades to the assessee e.g. junior doctors and consultants or can be inter-
professional e.g. nurses, administrative or other allied health professionals. Increased
numbers of raters will allow wider sampling both across and within occupational groups
broadening the perspective [125]. Assessees who, after analysis of results, appear to be

borderline may require more raters [125].

With specific reference to the 360 degree model, it has been suggested that when too few
raters are recruited it can be troublesome because this undermines the principles of
proximity and power that make 360 degree feedback distinctive [124]. Omission of
superiors, peer or subordinates removes part of the circle (defined above) necessary for the
full picture. It has been argued that if any category of rater was to be omitted then it could
be the self-rating. Although the authors did proceed to conclude that self-ratings are
necessary to evaluate the discrepancies between self and others, and therefore “provide

the hub of the 360° circle” [124].

1.15.4 Data collection

There appears to be debate as to whether or not the raters should remain anonymous to
the assessee. Garbett concluded that, “ anonymity is not a prerequisite to the provision of
open, honest feedback” [126]. Data collection can either be paper-based or electronic, the

latter is advantageous as it is automated and makes it easier to track [123].
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1.15.5 Score calculation and feedback

Analysis will vary depending upon the type of questions asked, and whether they use
scales or free-text for responses. Analysis of themes arising from qualitative data can be

done in collaboration between the rater and the assessee [126].

Ideally feedback should be face-to-face [125]. Those being assessed should be allowed to
read through the feedback before the face-to-face discussion. During the discussion, the
focus should be upon identifying the areas of strength and weakness and helping the

learner to identify where they feel that developmental work would be useful [125].

Where feedback is given as a report, it should summarise the answers given, showing
actual ratings given for each question, as well as averages for each questions. It should

also include any written comments [127].

Ward notes that even though the feedback received comes from people the assessee
knows it does not eliminate the chance of it being “quite pointed, surprising” and at a
variance with their own view of themselves. The feedback facilitator therefore has to help

the assessee to “accept and internalise the data before they can act on it” [123].
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1.15.6 Use of MSF in medical education

According to a survey by Stephenson, in 2005 only 5 of the 29 UK medical schools were
formally using MSF [129]. The 42 students from across the 5 schools who received MSF
were questioned about their understanding of MSF. Only 1 student had heard of MSF and
was able to summarise the process. Other students had “a degree of confusion ... regarding

360° [127] and their assessment procedures.”

Stephenson[130] explained MSF to all 42 students and canvassed their opinions. The
comments were widespread, and included concerns over staff willingness to evaluate and
appreciation for the opportunity to be assessed by a range of colleagues. Examples

included:

1. “Don’t need the extra hassle of running after more staff to assess me.”

2. “Would it really work? Medical staff are always busy, would people really take the
time to assess us?”

3. “... time intensive and requires lots of staff...”

4. “Aren’t we assessed enough?”

5. “Being assessed by junior doctors would be good because we spend a lot of time
with them.”

6. “Different professions will look for different qualities and therefore will be able to
provide better feedback.”

7. “I spend more time with nurses so it would be nice if they could have a say in my

assessment.”
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8. “... It would show a multi-professional approach.”
9. “Consultants should not have the only say in our assessments.”

10.“More rounded view.”

The above comments presented by Stephenson[130] demonstrate issues as perceived by
stakeholders in professionalism assessments, it is for this reason that | have included them
within this introduction. Any future professionalism measure should bear these issues in

mind as they will impact upon the validity and acceptance of any proposed interventions.

1.15.7 Concerns about assessment of professionalism using MSF

Doctors are concerned about threats to the self-regulating nature of the profession.
Unfortunately, the assessment of doctors, especially using MSF, can be perceived as
threatening or intrusive, rather than as providing opportunities to define individual strengths
and identify areas of learning that need to be developed [131]. Feedback from multiple

sources simultaneously could be a cause of anxiety.

1.15.8 Benefits of using MSF

If completed to a high standard MSF can challenge the perceptions of the assessee with
respect to their skills and performance. It can provide them with the motivation to change.
[127] The Institute of Personnel and Development suggest that MSF challenges the

assessees’ perceptions in 3 ways:

1. The feedback on an aspect of behaviours is the opposite of what the recipient

expects
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2. An aspect of the behaviour is shown to be more (or less) important as an
aspect of their performance than the recipient thought.

3. The results highlight relationships between the aspects of behaviours.

“Critical feedback provides the motivation to change, as long as the raters are credible and

their views are of value to the assessee” [127].

It is not only the individual being assessed that stands to gain from the MSF process.
Garbett suggests that teams within an organisation can benefit from developing cultures
where there are frameworks in place that allow people to offer feedback on each others’
performance [126]. The active seeking of feedback from a wide range of sources
“‘exemplifies responsiveness in an era when organisations change rapidly and service users
expect action in response to their comments” [123], a comment certainly true of the National
Health Service and its patients (users). Within a medical setting Garbett suggests that MSF

is useful to practitioners seeking to understand their practice.

MSF can be useful for doctors who lack confidence [125]. It offers doctors a valuable
opportunity to obtain structured feedback from a range of colleagues that helps them to
obtain a better understanding of their role and functioning as a professional, facilitating
meaningful professional development [125]. MSF also helps participants to develop more

open relationships with colleagues and service users [126].

MSF benefits employers (or in this case, faculty) as it provides “new pertinent information

about competencies” [127] and how others see individuals. It can also be valuable for
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assessing or implementing new initiatives such as training, development and appraisal

[127].

1.15.9 Problems associated with MSF

Lockyer reported that the mobility of doctors was a problem when carrying out MSF and
suggested that industry guidelines should be followed. Such guidelines suggest that MSF
should be carried out after a period of 6-12 months in a given workplace.[128] Mobility is not
an issue during the pre-clinical years of undergraduate curriculum but could potentially be
problematic during clinical training and post qualifying where students rotate on a frequent
basis. This might make it difficult to implement MSF for a variety of reasons. A major
concern could be that students might not establish relationships with or work with the same
colleagues enough (if working shifts) for them to be in a position to complete an evaluation.
This could suggest that the pre-clinical years of their undergraduate education is a good

time to instigate MSF.

The Institute of Personnel and Development has identified many concerns that employees
may have with regard to MSF. In order to eliminate as many of these as possible they

suggest the following guidelines are adhered to [127]:

e Issues of confidentiality are clearly communicated detailing who will have access to
the data and for what purpose.

e Clearly stated how feedback will be given and by whom.

e The process for identifying respondents is clearly set out with recipients having some

opportunity to input.
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¢ Sufficient time is allowed to pilot the process and to consult with individuals and
employee groups on both the design and implementation of the process.

e Both recipients and respondents are adequately briefed on the process, how to
complete the relevant forms and the aims and objectives of the exercise.

e Adequate opportunity is given for people to comment and raise their concerns.

e People are not forced nor coerced to take part by managers.

e Feedback is never attributed to an individual, that feedback reports and
developments plans are kept secure and that data protection rules are obeyed

e The process is constantly monitored and evaluated, all concerns are acted on and

any changes are adequately communicated.

Although written with a different industry in mind, these guidelines can be easily adopted by
faculty wishing to implement MSF into their undergraduate curriculum. Adaptations of the
above guidelines may be necessary if MSF was being utilised as a formal assessment

method, it may become necessary to make completion of evaluations compulsory.

1.16 Critical Incident Reporting

Critical incident reporting is an evaluation in context, which provides detailed descriptions of
specific sentinel events. These retrospective assessments of behaviour are useful for

students at the extremes of performance.

Critical incident reporting is a method of reporting both professional and unprofessional

behaviour. It is utilised at Durham University but is known as Significant Event Recording in
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order to capture both positive and negative events. Chapter 9 analyses the use of Critical
Incident Reporting within the undergraduate medical setting. This introduction serves to
highlight the use of critical incident reporting as a tool for documenting (un)professional

conduct.

The structure of Critical Incident Reporting will differ between institutions, however, the
premise remains the same. When an event of note occurs, be it positive or negative, a
Critical Incident Report form is completed. This form documents the sequence of events,
and an explanation of the impact of the event and often provides chance for the recipient to
reflect upon the event. Critical incident reporting is used to characterise individual learners

[113].

In previous studies[132-134] analysis of critical incident forms identified residents with
unprofessional behaviours. Rhoton also described many types of unprofessional
behaviours. Those most frequently identified included expressions of personality problems,
fabrication and abdication of responsibility. Predictors of unprofessional behaviour were
also identified, including deficiencies in conscientiousness, taking instructions, eagerness to
learn and efficiency. Rhoton’s final finding was that residents with no instance of
unprofessional behaviour in their records achieved excellent clinical performances, where

as those who with critical incident reports filed against them performed poorly.
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Arnold suggests that future research on the use of critical incidents should include the
reporting of less severe events as well as the major lapses in professional behaviour. This

would enable patterns of unprofessional behaviour to be identified [113].

Other studies evaluating critical incident reporting have performed longitudinal assessments
which track students’ professionalism throughout medical school, with the goal of offering
remediation where necessary. Arnold explains that this approach allows faculty to “quantify
their impressions of problematic students in a uniform manner” [113]. The form Arnold
describes lists behavioural indicators of traits of (un)professional behaviour, although this
would inevitably vary between institutions. Generally the faculty form reporting the
unprofessional behaviour (inside or outside of class) is forwarded to the Dean, who will
meet with the student to decide on the appropriate action to be taken. The most common
incidents reported relate to lack of conscientiousness or poor relationships with the health

care team [113].

1.16.1 Problems associated with the use of critical incident reporting

As the focus of critical incident reporting tends to be on unprofessional behaviour, or in
some institutions both positive and negative extremes of professionalism, not all students
receive feedback. Only those students who have a report filed will receive feedback from
the Dean [113]. Students receiving differing amounts of feedback depending on their
behaviour may be considered unethical by some, and therefore if critical incidents were to
be implemented by a faculty, this is an issue that they would have to address with staff and

students.
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1.16.2 Advantages associated with use of critical incident reporting

Hodges et al suggested that when students are asked to reflect upon the critical incident in
question it provides them with the opportunity to examine their behaviour and attitudes, to
consider why the incident occurred and to allow solutions to be developed that could help
prevent such incidents in future [135]. This is the study presented in Chapter 9 of this
thesis. These findings are in accordance with Papadakis and Loeser’s statement that critical
incident reporting triggers transformative learning through reflection on behaviours[136].
This transformative learning is specifically in relation to reflection on the underlying reasons

for and assumptions about the behaviour exhibited.

Another advantage of the system of critical incident reporting is that it allows for the
possibility that single events do not necessarily define professionalism. This is consistent
with the ‘definition of professionalism as a set of behaviours, rather than a dichotomous

dimension’[136], in which every professional exhibits a range of behaviour including lapses.

Critical incident forms are a cost effective method of recording and tracking student
behaviour. If stored, they will allow future tracking and multiple forms could potentially
identify students at risk of failing or exhibiting severe unprofessional behaviour. This will

allow remediation to be offered.
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1.16.3 Evidence supporting the use of critical incident reporting

Case Western Reserve Medical School, Ohio, devised the Clinical Anesthesia System of
Evaluation (CASE) to track any critical incidents associated with residents. Examination of
the ‘CASE’ provides an illustration of the sorts of issues critical incident reporting can be

used for within the clinical setting.

When comments from the attending physicians supervising residents were analysed, the

critical incidents fell into the following categories:

1. Omissions that would or could have caused significant morbidity or mortality had

teachers not intervened (e.g. failure to recognise an obstructed airway)

2. Unprofessional behaviour:

-Failure to follow specific orders

-Falsifying reports regarding activities or therapy

Famously, a case-control study was conducted at the University of California, San
Francisco, School of Medicine (UCSF) where Papadakis et al [110] considered all UCSF
medicine graduates who had been disciplined by the Medical Board of California between
1990-2000 of which there were 68, and compared them to a control group of 196

graduates.
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The main reason for the disciplinary action was for a violation in the physician’s
professionalism (65 out of the 68 cases). Disciplined physicians were more than twice as
likely to have negative comments regarding professionalism in their medical school files

(odds ratio 2.15, p=0.02)

Traditional measures of medical school performance, including grades and passing scores
on national standardised tests, did not identify students who had disciplinary problems as

practising physicians.

The paper demonstrated that, “unprofessional behaviour in medical school is associated
with unprofessional behaviour in practice.” The authors suggest that this finding can now

serve as evidence to some students that they must commit to professional growth.

In another case-control study Papdakis et al [109] again found that disciplinary action by a
medical board was strongly linked to previous unprofessional behaviour in medical school
(odds ratio 3.0). The types of behaviour most strongly linked with disciplinary action were
severe irresponsibility (odds ratio 8.5) and severely diminished capacity for self-
improvement (odds ratio 3.1). Examples of the irresponsible behaviours documented were

unreliable attendance at clinic and not following up on activities related to patient care.

Those with a diminished capacity for self-improvement had failed to accept constructive
criticism, displayed poor attitude or were argumentative. There were further links associated

with disciplinary action, although they were not as strong as the links between
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unprofessional behaviour and disciplinary action. These included low scores on the Medical

College Admission Test and poor grades in the first two years at medical school.

The conclusion that can be drawn from both of the Papadakis studies is that unprofessional

behaviour as a medical student is the strongest predictor of disciplinary action.

Studies by Papadakis have provoked a number of papers within Medical Education
examining professionalism. Her finding that poor behaviour as an undergraduate can be
predictive of unprofessional behaviour as a practising physician has led many, including
myself, to seek measures of professionalism which can be utilised during training to track
and highlight those students who could potentially face future Fitness to Practice

proceedings.

1.17 The mini-Clinical Evaluation Exercise

The mini-clinical examination (mini-CEX) [137], also known as the mini-clinical evaluation
exercise[138], is a method of assessing competency during clinical education. A mini-CEX
can be utilised to evaluate history taking, clinical examination, communication skills, clinical

judgement and professionalism[137].
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1.17.1 Aims of the mini-CEX

These exercises strive to assess trainees in a holistic manner, considering professionalism

alongside technical competencies and communication skills[112].

As with other forms of workplace-based assessment, the primary purpose of the mini-CEX
is to provide structured teaching and feedback in relation to clinical practice[138]. The
assessment and feedback is simultaneous[139]. Assessments form part of a trainee’s
portfolio and can be gathered in a variety of settings[138]. Mini-CEX can be utilised within

undergraduate training, as well as with postgraduates (p195)[112].

1.17.2 Advantages of the mini-CEX

A reported strength of the mini-CEX is that it adapts itself to a broad range of clinical
scenarios and situations[140]. Norcini presented data to show that examiners’ ratings did
not differ substantially depending upon which training programme the mini-CEX or the
examiner was associated with, nor did they differ depending upon the nature of the
patient[140]. Norcini’s findings show that the mini-CEX is advantageous as it is possible to
compare ratings based upon a variety of clinical problems. Norcini states that this makes

the mini-CEX a valuable tool for use at the local programme level[140].

Hill and colleagues have also shown the mini-CEX to have good overall utility for assessing
aspects of clinical practice within the undergraduate setting[141]. They report the strengths
of the tool to be its fidelity, wide sampling, perceived validity and formative observations and

feedback. In accordance with other literary evidence [112, 139, 140, 142, 143], Hill et al
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suggest that the mini-CEX has limited reliability dependent upon variations in examiner
stringency[141]. Unfortunately in a randomised control trial, Cook et al found that rater
training did not improve interrater reliability nor accuracy of scores[144]. Confounding
variables which may affect the validity of the mini-CEX are reported as examiner status, the
complexity of the case being assessed, the focus of the case, and patient gender[141].
Some of the confounding variables, such as impact of the patient and the case being
assessed, listed by Hill et al [141] are contrary to the findings of Norcini[140] described
earlier. In light of this conflicting evidence, institutions should exercise caution if employing

the mini-CEX as their only tool for assessing professionalism.

1.17.3 Disadvantages associated with the mini-CEX

As with all assessment methods, the mini-CEX can be affected by role conflict, stakes and
equivalence [142] (p150). Avoiding role conflict is troublesome; however to minimise impact
Norcini suggests using faculty observers who are not directly involved in the teaching of
those being assessed. The rationale for this is that faculty are removed from assessing the

outcomes of their own educational efforts.

The stakes of the assessment could also impact upon the reliability of the mini-CEX.
Faculty observations may not be as accurate depending upon their use. This is especially
true if the consequences of an assessment outcome are adverse to the student.
Norcini[142] suggests that maintaining the anonymity of the faculty assessor may reduce

the influence of stakes on the assessment outcome.

129



Finally, equivalence may also impact upon the reliability of the mini-CEX[142]. As the
activities being undertaken by the student during an evaluation may differ, scores for
different trainees may not be comparable. Additionally, the stringency of assessing faculty
members will differ. In order to account for a potential lack of equivalence it is suggested
that the number of assessing faculty is increased and that evaluations should take place
across a broad range of activities. Furthermore, faculty training may reduce the impact of

non-equivalence in marking stringency.

1.17.4 Evidence supporting the use of the mini-CEX

Hill and colleagues demonstrated reliability coefficients of 0.73 when 15 encounters were
aggregated. However, they suggest that the mini-CEX might not be valid as a tool for
assessing specific, individual competency domains. Whilst the authors advocate the use of
the tool in undergraduate assessment they call for its use to be “tailored to fit the overall

assessment strategy of each institution[141].”

Scores are recorded using Likert scales[112, 139, 142]. Nine-point Likert scales have been
shown to provide more accurate scores than five point scales. However, inter-rater reliability

is similar for both nine and five point scales[145].

1.17.5 Use of the mini-CEX

Mini-CEX have been described as an assessment tool for recording professional

conduct[97] (p148). Examples of professional conduct which the mini-CEX is commonly
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used to assess are the student shows respect, courtesy, empathy and establishes trust, the
student attends to the patient’s needs of comfort, respect and confidentiality, and the
student behaves in an ethical manner with awareness of legal frameworks and of their
limitations[139]. Use of the mini-CEX as a professionalism measure has been categorised
as ‘faculty observations’ by Norcini[142]. Norcini describes how these ‘single encounter’
judgements are advantageous as they ‘focus faulty on a particular performance’ and ensure
that students are observed. As performance during one observation is not predictive of
future performance, several observations must be made to ensure reliability. These
individual assessments would provide the overall evaluation by aggregation of the

scores[97].

When utilising the mini-CEX as assessment tool for professionalism, humanism and
professionalism are often recording using Likert scales[142]. Evidence presented by Norcini
et al[143] and Kogan et al[146] reported that the highest marks given for a mini-CEX were
for scores of professionalism. Furthermore, as the students progressed through their
training, their professionalism scores increased. With respect to students who were
borderline, at least 4 observations were deemed necessary to provide results in which

faculty could have confidence[143].

The mini-CEX provides an assessment of professionalism which assesses “whether
students know and can show how to demonstrate professional behaviour (p156) [142].” The
success of the mini-CEX is dependent upon its purpose being specified, adequate
development of the assessment criteria, faculty training, informing students , monitoring the

programme and providing routine feedback[142]. The validity and reliability of the mini-CEX
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is derived from ‘the fact that trainees are observed while engaging with a series of real
patients in different practice settings and judgements about the quality of those encounters
are made by skilled educator-clinicians’[139]. Importantly, the mini-CEX is highly regarded

by faculty and trainees, imperative to successful implementation[141].

1.18 Objective Structured Clinical Examinations

Objective Structured Clinical Examinations (OSCEs) have been described as an
assessment method for professionalism [112, 117, 147]. These examinations, primarily
utilised for assessing a candidate’s clinical examination and communication skills, present
scenarios which are usually delivered by a simulated patient. In recent years OSCEs have

been employed for assessing professional conduct.

Use of the OSCE as a tool for assessing professionalism has been criticised [97, 113] for
being artificial, cost prohibitive to most institutions and for having low reliability. The latter is
a result of needing multiple scenarios in order to accurately assess a candidate under
hypothetical conditions, such as those within the OSCE. Stern[97] (p49) suggests that the

use of OSCEs for assessing professionalism should be for formative purposes only.

Durham University does not utilise OSCEs in summative professionalism assessments.
Examiners are permitted to indicate a global judgement regarding students’ professionalism
on their score sheets. This is separate to the marking criteria for the clinical skill being

examined. Global judgements enable faculty to record concerns regarding a student’s

132



professionalism when the candidate may otherwise be performing well on the clinical task

being examined.

1.19 Portfolios

Portfolios are another means by which a student’s professionalism can be assessed. “A
portfolio is a purposeful collection of evidence gathered by individuals on their roles as
learners, recording and reflecting on a learner’s progress and achievement in selected
domains[148].” Such portfolios can become tools for reflection[148], making them a useful

means by which professional conduct can be recorded and reflected upon.

It has been argued that due to the integrated system of learner-directed evaluation which
constitutes a portfolio, portfolios are well suited for both formative and summative use in the
assessment of ‘complex and multifaceted skills and competencies[148]’, including
professionalism. However, Roberts et al (2006)[149] expressed concerns about the

reliability of portfolios in high-stakes situations.

Portfolios, the use of which originated in subjects such as art and architecture as a platform
for logging development, have become popular in medical education. Thistlethwaite and
Spencer[112] attribute this to their congruence with the ‘nature of professional practice and

how professionals learn (p196).’

Portfolios are a means by which assessments can be organised, however, whether they are

an assessment tool is a contentious issue[112].
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1.19.1 Advantages associated with the use of portfolios

Portfolios are advantageous as there are no limits to their content. Examples of content
provided in the literature[112, 148] include peer and self assessment, case reports,
checklists and evaluations, to name but a few. Another advantage of portfolios is the links

they create between learning and assessment[112].

The use of portfolios in assessment of professionalism is associated with their flexibility, as
traditional assessment such as multiple choice questions are constrained. The portfolio
enables exploration of attitudes, attributes and reflection[112]. Generally, a portfolio is
completed over time, lending it to assessment of professionalism as this encompasses the

developmental nature of professionalism.

Thisthlethwaite and Spencer provide an exhaustive list of the perceived advantages of
using portfolios in assessment[112]. These include assessing areas which are difficult to
test conventionally, encapsulating principles of adult learning, they incorporate a range of
quantitative and qualitative methods, they assess authentic and workplaced-based
contexts, they promote the link between theory and practice and they stimulate reflection.
Furthermore, portfolios stimulate creativity, they provide a development of strategies and

life-long learning and profile the learner’s competencies and achievements. Interactions
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between learners and their teachers are enhanced, and the portfolio can take account of

the learning style preferences of individual students[112].

1.19.2 Disadvantages associated with the use of portfolios

As with all assessment tools, portfolios have their draw backs. These are noted to be
concerns about reliability, the possibility for plagiarism and fabrication, time constraints for
both the trainee and the assessor and costs[112]. Negative attitudes towards portfolios are
also reported[112], acceptability is important when considering implementation of any

assessment method[150].

Finally, considerations for institutions contemplating the introduction of portfolios as an
assessment tool include defining a clear purpose and content, provision of instructions for
use, transparent marking criteria and a full evaluation of the process[112]. The format of the
portfolio is also an important consideration as this can be paper-based, web-based or

video[148].

1.19.3 Evidence supporting the use of portfolios

Fryer-Edwards et al[148] describe how use of a portfolio can engage students in deep
approaches to learning, resulting in students being able to perform ‘capably and
professionally in varied environments (p217).” Portfolios are effective vehicles by which
learning can be goal oriented, student centred and experiential[148]. This is in part due to
the reflective nature of a portfolio. Reflection translates the experience of clinical practice
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into learning[148]’, and perhaps is partially due to the broad range of learning activities it

encompasses.

McMullan et al (2003) suggest that a holistic approach to competence appears to be
compatible with the use of portfolios to assess competence. They advocate the use of a
variety of methods when assessing competence but suggest that portfolios have the

potential to integrate these methods[151].

Reflection is an essential component of a portfolio, as are the student—teacher relationship
and explicit guidelines for constructing the portfolio. Issues of rigour in assessment of
portfolios need to be addressed, but the assessor’s professional judgement will inevitably
enter into this assessment[151].“The portfolio is much more than a document providing only
evidence of what has gone before: it is a dynamic record of growth and professional
change[151].” It is this quote that summarises why many institutions are choosing to adopt

portfolios as part of their assessment of professionalism.

1.20 Conclusions: Professionalism

Lynch and colleagues summarise the efforts of many to assess professionalism; “although
assessing professionalism poses many challenges, gauging and ascertaining growth in
professionalism is impossible without assessment[152].” In order to compensate for
weaknesses in current assessment methods, where possible, more than one tool should be

used [97].
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“Professionalism is a complex and dynamic concept that is influenced by a wide range of
factors (p185)[112].” Thisthlethwaite and Spencer[112] explain why institutions should
invest their efforts in assessing professionalism, particularly given that the concept is
‘complex and dynamic’. By ignoring assessment of professionalism faculty runs the risk of
sending the ‘wrong message to the public’ and are “ultimately doing a disservice to society,
students and practitioners alike (p186) [112].” The challenge the authors present is the
absence of a set of measurement instruments[112], something that this thesis serves to

address.
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Chapter 2: Methods

This Chapter describes the methods in common for the studies in this thesis, namely

qualitative methods. It also explains the rationale behind the chosen methods.

This thesis comes from an interpretive stance, whereby it assumes that reality is socially
interpreted and that there are multiple realities or interpretations of an event. This is a

constructivist approach, seeking not to find knowledge or fact but rather to construct it.

2.1 Ethics

All studies in this thesis were given ethical approval or were deemed to be exempt from
requiring ethical approval by the School of Medicine and Health Ethics Sub-Committee. The

ethics status for each study is outlined in the methods section for the Chapter.

2.2 Recruitment

For the studies described in this thesis undergraduate medical students were recruited from
Durham University’s Phase 1 programme. Students were invited to participate by email,
announcements on the Virtual Learning Environment (VLE) and by notices on boards within

the department.
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Students were provided with information sheets which outlined the study including the
following: consent, study design, sponsors, ethical approval, data collection, storage and

dissemination.

Students were provided with the opportunity to ask any questions and were aware that

withdrawal would not have any negative consequences.

There were no exclusion criteria for participants. This was true for all studies in this thesis.

For studies where participation was compulsory, due to the intervention being part of the
teaching, recruitment and consent are outlined in the methods section of the relevant

Chapters.

2.3 Qualitative methods

This section described the qualitative methods which have been used in this thesis.

2.3.1 Data collection methods

This thesis utilised four methods for the collection of qualitative data: focus groups,

interviews, field notes and free-text comments on evaluation questionnaires.
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2.3.2 Data collection
Where qualitative data collection methods were used the following procedures were utilised:

all discussions were digitally recorded, recordings were transcribed verbatim by
administrative staff, and all participants were given the opportunity to approve transcripts

before the data analysis stage.

Interviews and focus groups were semi-structured[153] with the facilitator(s) using a pre-

agreed set of interview spines.

Data collection and analysis were in iterative cycles, with each previous discussion

informing the next.

2.3.3 Data analysis

All transcripts were analysed using a grounded theory approach[153-158]. Grounded theory
is both a methodology and a paradigm. For the purposes of this thesis grounded theory is
characterised by the following: iterative cycles of data collection and analysis, constant

comparison and purposive sampling.

Grounded theory, developed by Glaser and Strauss (1967), is a means of generating a
theory which is ‘grounded’ within or supported by the data[158]. This method uses an

inductive approach to analysis, with constant comparison[159].

Before data analysis, | immersed myself in the data by reading all transcripts. This provides

a general overview of the data collected. Data were analysed using open, axial and
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selective coding[153-158]. Open coding was conducted by researchers independently. At
this stage, any data which may have been interest was loosely categorised, or tagged[153].
Throughout this process researchers constantly compared the transcripts. Subsequent data
collection may be informed by the codes derived at this stage. Open coding began by the
author reading the first transcript, making notes within the margins. Once the transcript had
been read from start to finish, the author revisited the transcript. This time, statements of
interest, or relevance to the research question were highlighted. For each statement the
author assigned a keyword. For the first transcript this was an exhaustive process, to
ensure that any information which may be applicable to the study was highlighted. This
process was open coding, because, as described by Merriam, “You are being open to

anything possible... [160].”

After keywords were assigned to statements, the author reviewed each statement.
Keywords were considered in relation to both the statements and the research question and

codes were assigned. These codes enabled the author to categorise statements.

After analysing this first transcript | then proceeded to do one of two things; analysis of the
next transcript in exactly the same manner, keeping in mind the codes that | had just
generated, or scheduled another interview or focus group. The latter was when data were
collected in iterative cycles, a characteristic of grounded theory. Where all data were
collected simultaneously, grounded theory could still be applied as it is both a methodology
and a paradigm. If anything new emerged from the second transcript then the researchers

would revisit the first transcript to determine if this theme was present. This was repeated at
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all stages of data analysis, and is known as constant comparison[161]. Constant

comparison was easily achieved by managing data in NVivo 8.0 for Windows.

After open coding, researchers engaged in axial coding. This was a process of refinement.
The relationships between codes were deduced. Here the theory emerged. Axial coding
was a process of negotiation between researchers, the same was also true of selective
coding. During axial coding any hierarchy between themes and sub-themes was
determined and delineated. This is also known as analytical coding, axial coding results

from interpretation and reflection on meaning[153].

The final stage was selective coding. During this stage the core themes were decided upon,
and illustrative quotes selected. At this point the evidence to support the theory was

collected.

Where quotes have been included in the chapters of this thesis, they are not tagged with
any identifiable data. This was stipulated in participant consent forms, as students were
discussing topics including professionalism, and may be expressing opinions which they did

not want to be linked to them.

2.3.4 Reliability

Reliability, with respect to qualitative methodologies, is problematic. This is principally
because human behaviour is not static, nor is one opinion more likely to be correct over
another. In quantitative terms, reliability is achieved when a study can be repeated yielding
the same results[154]. For qualitative research, replication may never be achieved. This

does not discredit the data as it should be acknowledged that data can yield many
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interpretations. In light of this, the reliability of qualitative data comes from asking whether

the results are consistent with the data collected[153].

Consistency in data analysis for this thesis was achieved by using a minimum of two

researchers, most frequently three, to analyse data independently.

2.3.5 Validity

Validity is the extent to which findings of a study can be applied to other situations[154], in
other words, the generalisability. It is due to this perceived lack of generalisability that
qualitative research is sometimes dismissed. Generalising the findings of a qualitative study
is difficult, as the sampling is often purposive, and the findings largely contextual. The
validity of a qualitative study must therefore come from the transferability of the
findings[153]. It has been suggested that the best way to achieve transferability is to
therefore paint as full a picture as possible of the context and findings of the study; “a thick
description of the sending context so that someone in a potential receiving context may

assess the similarity between them and...the study[162].”

Another suggested method for improving transferability is careful selection of the study
sample. Maximum variation is a sampling method[153] which will allow for the application of
the study to a wider audience. This variation is achievable by increasing the sites used for a

study, choosing more participants or selecting a typical sample of participants[153].
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In order to make the findings of the studies in this thesis transferable | have, where
appropriate, used as large a sample size as possible, used multiple cohorts and included
another institution. This enabled the findings to be considered out with the culture of

Durham University.

2.3.6 Reflexivity

Reflexivity is the qualitative equivalent of bias[159]. It can be described as the lens through
which the researcher looks, or, ‘the process of reflecting critically on the self as researcher,
the “human as an instrument”. Researchers acknowledge their biases, theoretical
orientation, dispositions and assumptions regarding the research to be undertaken. Hall and
Callery proposed that reflexivity provides “criteria for rigor that make more transparent how

data are created within grounded theory studies[163].”

In order to minimise these influential factors, facilitators of focus groups and interviews, who
also engaged in data analysis, were chosen because they had no role in the formal

teaching and assessment of the subject to be discussed. Facilitators, other than myself, had
not engaged with the literature prior to data collection and therefore their assumptions were

minimised.

It is important to acknowledge reflexivity to allow the reader to understand how the

researcher’s orientation may have influenced the conduct and conclusions of the study.
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2.3.7 Rationale

Where qualitative methods were chosen it is because they allow the researcher to
understand how people interpret their experiences, what meaning they attribute to their

experiences and what context they come from.

Where focus groups have been utilised this is because they allow the researcher to access
multiple, diverse opinions in an efficient manner. The information exchange within the group
can be interactive and dynamic. This allows exploration of contrary opinions and reflection.
If the topic did not require spontaneous exploration of multiple opinions, or the topic was of

a personal nature then individual interviews were chosen instead.

Interviews are probably the most widely employed method in qualitative research.
Interviews allow researchers to understand participants’ personal perspectives and

experiences; thus interviews enable a more detailed exploration of the research question.

As with focus groups, interviews have their downside as they rely more heavily on
participant memory recall. It has also been suggested that they are more influenced by
social context. Unlike focus groups, during an interview the researcher must be engaged.
Interviews do not present the opportunity to observe interactions, as the researcher is

occupied with questioning.
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In some circumstances participants selected to be interviewed instead of attending focus
groups. This was primarily due to either timetabling conflicts or the sensitive nature of the

topic, as perceived by the participant.

Focus groups provide the opportunity for group interaction, leading to a dynamic exchange
of information. This ‘synergistic group effect’ [154] provides information not readily available
that individual interviews cannot. The reason for this is that people’s behaviours and
attitudes are made within a social context, rather than in isolation[154]. Focus groups may

therefore be useful for observing and analysing social influence.

The semi-structured approach to an interview may reduce the influence and role of the
facilitator. In addition, this allows the group to take charge of the discussion providing an

opportunity for the facilitator to observe the interactions between participants.

As with all methods, focus groups have their limitations. Focus group responses can be
more extreme than those collected in a survey[154]. During focus groups the dynamic can
be altered by one individual who may be influential or opinionated. In some situations, if an
extreme attitude is held by an outspoken person, the focus group dynamic can shift towards
extremism. The outspoken participants may silence any contrary views; Noelle-Neumann
(1984) described this as the Spiral of Silence Theory whereby people shape their opinions
to prevailing attitudes about what is acceptable[164]. The Spiral of Silence Theory was
originally described in relation to the media. However, it is equally applicable in the focus

group context. Participants may be unwilling to publicly express their opinion if they believe
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themselves to be in the minority. Thus, the participants become more marginalised,
resulting in them speaking less and therefore they spiral into a fully marginal position. The

same participants may be more vocal if they believe they are a part of the majority.

Focus groups may not provide as much depth nor breadth as interviews. Due to multiple
opinions and time constraints, the number of questions that can be covered may be limited.
Focus groups generate major themes, however, are often not as suitable for identifying

subtle differences in opinions [154].

Field notes were utilised as they provided a written account of an observation
(Merriam).These notes were written as soon after the observation as possible in order to

ensure accurate information recall.

Where appropriate field notes included the following, as suggested by Merriam (2009)[153]:

e Descriptions of the setting, participants and activity

e Quotations or the substance of what people were saying

e Observer comments (anything of interest)

These first hand accounts of events are powerful when combined with other qualitative
data, for example focus group transcripts or evaluation data. The impact of having an
observer present is discussed with the relevant Chapters; however, it is worth noting at this
point that the presence of an observer has an effect on any situation. This is true whether

the observations are conducted as a participant or an observer. Any interaction leads to
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some degree of distortion of the situation[153]. To reduce the level of distortion from my
presence as a participant observer, | refrained from making notes during any session. This
enabled me to better socialise into the setting without being consciously badged as a

researcher by the participating staff and students.

Evaluation questionnaires provided free-text data which were collated and subsequently
analysed. As with focus group, interview and observation transcripts, evaluation

questionnaire data were analysed using grounded theory.

Free-text responses do not provide as rich a data source as other sources of qualitative
data, such as focus group transcripts. Free-text responses, such as those obtained from
evaluation questionnaires in this thesis, provide rapid responses when time constraints
exist. | acknowledge that these responses may represent knee-jerk reactions to the
question being asked and often lack context. However, they can be a valuable source of
information from participants who may not have time or be willing to contribute to interviews
of focus groups. Free-text responses are particularly useful for justifying quantitative
answers on questionnaires or for canvassing participants’ thoughts on interventions. | have
found free-text options on evaluation questionnaires provides opportunistic data from
intervention participants who may otherwise may not contribute to qualitative aspects of my

research.

All qualitative research in this thesis utilised a semi-structured approach to data collection.

Semi-structured interviews and focus groups allowed flexibility during questioning.
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Participants were able to lead the discussion, framed around their understanding of the
issues and events. Additionally, this approach enabled the researcher to explore

unexpected issues as they arose.

2.4 Quantitative methods

Where quantitative methods have been used, they are described in the relevant chapters.
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Chapter 3: Virtual Human Dissector as a Learning Tool for

Studying Cross-sectional Anatomy

3.1 Background

3.1.1 Contributions to this Chapter

This study has been published in Medical Teacher [69] and presented at the Association for

Medical Education in Europe Conference in Norway, August-September 2007[165].

| collected data for the study, contributed to the data analysis, and wrote the manuscript
which was published in Medical Teacher[69]. Dr Leo Donnelly collected data, contributed to
the data analysis, and to revisions of the manuscript. Dr Patten and Mrs Pam White
contributed to the data collection and to revisions of the manuscript. Professor John

McLachlan advised on study design.

3.1.2 Conceptual Framework

This study was a comparison of computer-based and traditional anatomy teaching methods
of medical undergraduates and their consequent ability to interpret two-dimensional images
similar to the computer tomography (CT) and Magnetic Resonance Images (MRI) they will
encounter clinically. These scans rely on digital technologies which produce images
showing constrast between different tissues. CT and MRI images are traditionally

presented as cross-sectional views of the subject’s anatomy.
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The Virtual Human Dissector, at the time of this study, was a new software package. It was
being used in anatomy teaching at Durham University for the purposes of projecting images
of anatomical structures onto a student volunteer. The projected viscera could be scaled to
the volunteer and then palpated by one of their peers. Students were enthusiastic about the
use of VHD. This resulted in Dr Patten implementing further VHD learning activities into the
curriculum. These activities were both instructor and student-led. Staff demonstrated cross-
sectional anatomy using VHD or students completed questions based upon its use. The aim
of these learning activities was to encourage and engage students in cross-sectional
anatomy and to give them greater familiarity with both the anatomy and using computer

software.

This study was devised to assess whether there was a difference between the effectiveness
of the VHD and traditional anatomy teaching resources, such as prosections and plastic

models, for students studying cross-sectional anatomy.

3.1.3 Study aims

The aim of this study was to ascertain whether or not VHD is effective as a SDL tool to
facilitate students’ ability to interpret cross-sectional images and their understanding of the

relationships between anatomical structures.
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3.2 Introduction

Within modern day healthcare settings there is increased use of technologies such as CT
and MRI scans. The Canadian Institute for Health Information reported that the supply of
MRI and CT scans and the number of scans performed have risen dramatically in the past
decade; a trend mirrored worldwide (CIHI, 2006). In England during 2006-7 there were
2,728,119 CT and 1,257,972 MRI scans performed (158% and 219% increases,

respectively, over the previous 10 years; Figure 3 - Department of Health Hospital Activity

Statistics).
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Figure 3: Numbers of CT and MRI scans carried out in English hospitals since 1995-

1996. Source: DoH Hospital Activity Statistics; Form KH12

152



Dawes et al. (2004) [166] have reported a marked increase in successful interpretation of
radiographs by medical students following training, which may be extrapolated to cross-
sectional images. In light of this, the curricula of Medical Schools may have to increasingly
focus upon cross-sectional anatomy, as well as to conform to the guidelines from the
GMC’s Tomorrow’s Doctors which urges medical schools to use new technologies in
teaching[20]. There are many software packages available to assist in the teaching of
cross-sectional anatomy, such as Acland’s Cross-sectional Navigator, NCI Flicker (which
compares images from different internet sources), the Segmented Inner Organs Data of the

Visible Human Male, and others reviewed by Jastrow & Vollrath (2003)[67].

Another such programme is VHD, which is an interactive anatomy programme based on the
National Library of Medicine's Visible Human Project[64]. It was developed at the University
of Colourado, which acquired the specimens and images that comprise the Visible Human

DataSets™.

The Visible Human Project is a complete, anatomically detailed, three-dimensional
representation of an entire male and a partial female human body. CT and MRI scans were
taken before thin (1mm or less) serial transverse cryoslices were taken from each gelatin-
embedded cadaver (1871 slices from the male, 5189 from the female), and digital and
analogue photographs taken of the remaining part of each body. The resulting digital image
library allowed for (laborious) identification and multilingual labelling of every visible

structure in the data set[64].
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As described in the conceptual framework, within undergraduate medical teaching at the
University of Durham, this software is used for both formal teaching sessions and the
students’ self-directed study. Formal teaching sessions include use of VHD with a portable
data projector to superimpose anatomical images onto volunteers[167]. These images can
be scaled to the volunteer, using their bony landmarks as a guide, and the projected

structures can be subsequently palpated by peers.

Prior to this study VHD had not been used by the students taking part in the study. Other
student groups at Durham use VHD for SDL, allowing them to study cross-sectional
anatomy independently or as a learning activity within an anatomy practical. Drake
(1998)[5] suggests that self-directed, lifelong learning should be emphasized within a
medical curriculum and in agreement with this, SDL constitutes part of most anatomy
practicals at Durham where its purpose is to provide students with a timetabled session in
which they may tackle learning outcomes alone, rather than being taught didactically.
During SDL the student takes the initiative and responsibility to complete the prescribed
learning activity and a debriefing ensures that the students take away the correct

information.
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3.3 Methodology

3.3.1 Ethics

This study was declared as exempt from requiring ethical approval by the Chair of the
School of Medicine and Health Ethics Sub-Committee at Durham University, Professor

Martyn Evans.

3.3.2 Recruitment

Participation in this study was compulsory as the intervention was part of a scheduled
anatomy class which all students must attend. Testing often takes place during teaching

sessions, therefore completion of the tests described in this study was also compulsory.

155



3.3.3 Study Design

This study employed a cross-over design, depicted in figure 4.
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Figure 4: The cross-over design of the study.

Data collection took place during the academic year 2006-7. Eighty-nine first year medical
students participated. The cohort was divided into two groups (groups 1 &2); group

membership is randomly assigned at the beginning of each academic year.

Students were assessed on their knowledge of cross-sectional abdominal anatomy prior to

the self-directed learning session. This formative assessment was part of an Anatomy
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practical within the NME (Nutrition, Metabolism and Endocrinology) strand. The pre-test
served to determine that the random distribution of students between groups was equal with

respect to prior knowledge of cross-sectional abdominal anatomy.

The format and method of analysis of the pre-test was also utilised for the mid and post-
tests. Students were required to answer 12 computer-based multiple choice questions
(MCQs) identifying numbered anatomical structures on 3 photographs of body slices on (the
pre-session test). The photographs were of cadaveric specimens, but were not the images
used in the VHD software. The test was constructed using Microsoft Powerpoint 2003 and
delivered using Blackboard™ on the University's Virtual Learning Environment (VLE). The
Virtual Learning Environment (VLE), as used by Durham University, is an integrated set of
online tools, managed resources and databases, existing as a coherent system[168]. Data
were captured automatically and were subsequently downloaded to Microsoft Excel 2003.
Scores were computed as ‘0’ for an incorrect answer, and ‘1’ for a correct answer. For each
student a mean test score was calculated (total divided by 12), ranging between 0 and 1.

Test data were anonymised.

This study was part of an abdominal anatomy practical session. The session had 4 stations;
2 small group teaching stations using prosections and 2 self-directed study (SDL) stations.
The self-directed study stations were the subject of this study. One SDL station was based
within the DR, where students had access to textbooks, prosections and plastic models.
The other was based in a computer lab where students had access to the Virtual Human
Dissector software and were able to scroll through and study cross-sectional images of the

abdomen.
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Group 1 (n=44; designated VD) remained in the computer suite and were allowed 20
minutes of self-directed study on abdominal cross-sectional anatomy using VHD. Students
had not been given the opportunity to use VHD prior to this session, but had been given a
short introductory seminar on its use. The only instruction given to the students was that a
mouse-over function could be used to identify the vertebra, and therefore the vertebral

level, of a cross-sectional image.

Group 2 (n=45; designated DV) were escorted to the neighbouring DR and simultaneously
undertook a more traditional (and familiar) 20 minute self-directed learning (SDL) session
using prosected cadavers, models and textbooks. Students did not receive any teaching
during this session. Students have familiarity with this mode of self-directed study as they
have up to 2 hours SDL timetabled per week in which they can access the DR and its

contents.

Following this first session of SDL all students returned to the computer suite and
completed a second computer-based test (the ‘mid-session test’), using the same MCQs as

the pre-test, but reordered.

The groups were then ‘crossed-over’. Group 1 was removed to the DR for 20 minutes SDL

whilst group 2 remained in the computer suite for SDL using VHD.
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Following this second session of SDL all students returned to the computer suite and
completed a third and final computer-based test (the 'post-session test') using the same

MCQs, again reordered.

Test scores were analysed using anonymous Student ID numbers. Anderson-Darling tests
indicated that each set of results was normally distributed. Comparisons were made with
two-tailed Student’s t-tests using Microsoft Excel 2003, which generated p-values reported

in tables 2 and 3.

3.4 Results

Both groups’ test performance increased between the pre- and mid-session test and
between the mid- and post-session test. The differences in mean score between the two

groups for each test were not significant at any stage.
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n Meanscore SD p-value Sig.
DV group 44 0.398 0.213
Pre-session test 0.797 ns
VD group 45 0.409 0.209
DV group 44 0.559 0.139
Mid-session test 0.918 ns
VD group 45 0.556 0.150
DV group  39* 0.641 0.108
Post-session test 0.857 ns
VD group  39* 0.637 0.100

Table 2: Comparison of pre-, mid- and post-session test results for DV and VD

groups

*5 students from the DV group and 6 students from the VD group were given permission to

leave early (before the post-session test), in order to attend a community placement.

Excluding their results entirely from the statistical analysis does not change the probability

values.

No significant difference occurred between the two groups at any testing stage.
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n Mean score SD p-value Sig.
Pre-session test 44 0.398 0.213
<0.001 o
Mid-session test 44 0.559 0.139
DV group
Mid-session test 44 0.559 0.139
<0.001 o
Post-session test 39 0.641 0.108
Pre- session test 45 0.409 0.209
<0.001 b
Mid- session test 45 0.556 0.150
VD group
Mid- session test 45 0.556 0.150
<0.01 >
Post- session test 39 0.637 0.100

Table 3: Comparison of test results within each group

Both groups improved their test results between the pre- and mid-session and the mid- and

post-session tests. There was, however, no statistically significant difference between the

two groups at any stage.
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3.5 Discussion

As there was no significant difference between the two groups at any particular testing
stage it is suggested that VHD provides an alternative rather than an improved learning
experience. Also, the timing of this learning experience (i.e. whether it preceded or followed

the DR session) did not affect the learning outcome (test score).

As the test results increased equally for both groups between the mid- and post-tests, i.e.
the results were additive rather than reaching a plateau, it is possible that learning has
taken place by different pathways. Such pathways may include surface or deep learning,

kinaesthetic, visual, auditory or tactile learning. This possibility needs to be explored further.

The results show that the VHD is as effective a learning tool for self-directed learning as
prosections. Durham finds VHD a useful adjunct to formal anatomy teaching with cadavers.
‘Users can examine the anatomy of individual viscera, structures or entire organ systems

simultaneously in both 3D and 2D views’ [167].

VHD allows some structures that are often difficult to see within the cadaver to be more
easily visualised, e.g. neurovascular structures within an organ can be followed by scrolling
through serial sections. VHD also allows students to follow the changing profile of

structures at different cross-sectional levels. An example given by Patten (2007) is the
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transition of the descending aorta to the common iliac and then external and internal iliac

arteries[167]. VHD can also show the 3D relationship between structures.

As mentioned previously, the marked rise in the use of CT and MRI has increased the need
for understanding of cross-sectional anatomy. Such an understanding cannot be produced
or indeed learned on a purely dissection or prosection-based course [40]. VHD can be an

excellent, interactive way to introduce cross-sectional anatomy without the use of cadavers.

| do not propose VHD as a substitute for formal teaching, although | do suggest it can be an
invaluable resource for students who experience difficulties with cadavers or the DR
environment. VHD can be readily accessed on a number of university computers, not only
enabling students to access it in their own time but also providing an alternative study
environment for students who are anxious about studying in the dissecting room. Skidmore
(1995) highlighted that a fear of death may be oppressive for students, and may be
correlated to poor academic performance[40]. VHD provides students with reservations
toward the DR with a learning opportunity in an alternative environment which may alleviate

any fears and help improve performance.

VHD may also provide an alternative learning resource for students when the DR is not
available due to teaching constraints or unavailability of staff, a problem that is expected to
increase in years to come with declining numbers of graduate students going on to teach
anatomy[41]. The advantage of computer assisted learning is that it allows students access

to course material off-site. Students are potentially able to study cross-sectional anatomy at
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any vertebral level, at any time of day. It is not practicable to have cross-sections of
specimens available to students at any desired vertebral level within most dissecting rooms.
However, packages such as the VHD enable this. VHD is also a practical alternative for
students who find death oppressive and thus struggle, and do not find the DR an

environment conducive to successful study.

Encouraging self-directed learning is, in my opinion, important as students need to acquire
the skills necessary to teach themselves and become life-long learners. The problem with
the traditional teacher-centred scenario common to anatomy teaching is that students fail to
take responsibility for their own learning which may result in a loss of motivation[169].
Offering alternative approaches to SDL, such as the option to use the VHD, may enable

institutions to engage students more readily with SDL.

The use of the VHD enables institutions to adhere to guidelines set out by the GMC'’s report

on Tomorrow’s Doctors (2003)[20] .Such guidelines include the following:

“Medical schools should take advantage of new technologies to deliver teaching” and that
“clinical and basic sciences should be taught in an integrated way throughout the

curriculum.”
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In this respect the VHD has been found to be useful as it allows anatomy to be taught
simultaneously with clinical skills, such as percussion and auscultation, when projected onto

student volunteers or life models [167].

Advantages VHD has over cadaveric dissection include that body systems can be viewed in
3D in a variety of orientations and a virtual slice can be reviewed any number of times, with
structures added or removed. Students can use VHD in 2D to view transverse sections,
and neurovascular structures in particular can be followed by scrolling through sections.
This scrolling action produces imagery which appears as if it were animated. Ruiz and
colleagues described how computer animations, utilised in medical education, can depict
dynamic changes over time and location[170]. Such animations can illustrate phenomena
and concepts that might otherwise be difficult for students to visualise. However, they
warned educators that animations may not always be effective and that an understanding of
the principles that govern their use is required. It must also be acknowledged that the
benefits of animations may also vary according to individual learner characteristics such as
prior knowledge and spatial ability; a point worth noting with respect to the use of the Virtual
Human Dissector and other computer software which may not necessarily involve an

animation.

Learning to interpret images is a troublesome process for medical students. Thus, including
modalities which introduce cross-sectional anatomy (such as the VHD) into the pre-clinical
curriculum enables students to familiarise themselves with this difficult concept early on in
their careers. Furthermore, the clinical relevance of cross-sectional anatomy should be

sign-posted to students and its incorporation into the curriculum in this context will cause
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students to weight the associated anatomy more highly, as they understand its relevance to

the practice environment.

The use of knowledge tests immediately after SDL may be advantageous to students; Fry
et al (2008), state that learning of material is consolidated if students are given the chance
to use the information within a short time of its presentation[171]. Furthermore, assessment
is a driver for learning. This was described by Marton (1984), Ramsden (2003), and
specifically with respect to medical students by Pandey and Zimitat (2007)[172, 173].
Assessment is extremely important in vocational courses such as medicine since

assessment continues until a practitioner retires.

Post-teaching testing is a valuable way to improve retention of knowledge [174-176] as it
has been shown to slow decay of knowledge [175]. Karpicke and Roediger found that it is
the “repeated retrieval induced through testing, and not repeated encoding during additional
study, that produced large positive effects on long-term retention”[175]. Cognitive
psychologists have named the phenomenon as the testing effect. The testing effect shows
that testing directly affects learning by promoting better retention of knowledge [176]. Bloom
& Hastings (1971) said that, “Formative assessment could become a powerful tool shaping
students” performance”[177]. The widespread use of VLEs is driven by the ‘ubiquity of
computer-based activities in education’ and growing pressures for increasing ‘quality and
quantity of educational efficacy and student support’[168]. Delivery of formative

assessments on the VLE, as used in this study, may contribute to this.
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“Within less than two student generations, communications and information technology has
been repositioned as an integral component of the medical school environment” [168].
Current students are the technology generation. Delivering teaching using modalities with
which they are comfortable such as computer software, could potentially lead to better
acceptability from students. Acceptability is a consideration when implementing any change

into the curriculum.

It could be argued that the VHD and similar products are related to simulators. For example,
VHD enables the students to track the changing profile of the anatomy and, to a limited
degree, manipulate the angle at which it is viewed. This is similar to some simulation
packages. Simulation allows the novice and the expert to practise and develop skills with
the knowledge that mistakes carry no penalties [178], and may aid subsequent recall, as
will be described in Chapter 5. Although the VHD is not always regarded as a simulator,
which for example are usually thought of as high-fidelity simulated patients, it does enable
students to master interpretation of cross-sectional anatomy and related medical imaging in
a safe environment, absent from the pressures of the clinical context. In 2007 Jason stated
that, “Your medical students will most likely become clinicians. Unless you can help them
see the connections between your offerings and their future work, you may not capture nor
sustain their interest’[179]. Teaching anatomy in a clinical context is imperative to this, it
enables the anatomy taught at an undergraduate level to be connected to students’ future
work. The VHD is a mechanism by which the anatomy taught can be given clinical context.
The VHD could be used as adjunct to other imaging techniques such as MRIs and CTs

when teaching anatomy.
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There are, as with all modalities, disadvantages associated with using computer packages.
One risk is that students will no longer access the dissecting room. This could be
problematic for a number of reasons, for example they may become incapable of identifying
structures in a whole cadaver from a bird’s eye view, attendance may drop and
communication skills diminish due to a lack of contact with tutors and peers. Thus,

computer packages are best incorporated into a blended curriculum.

Their implementation into a blended curriculum would require prior knowledge of the
students and their approach to learning, explict course learning objectives and an
information technology infrastructure. Institutional access would be required for students
without remote IT access, plus IT support for all users. Guidance on best practice, and what

level of study or usage would be beneficial to students.

The take-home messages from this study are that:

o VHD may be a useful adjunct to formal anatomy teaching as students can
access it in their own time

o VHD may be as effective as using prosections for self-directed study

o VHD can be utilised as a practical alternative to anatomy teaching for students
who encounter difficulties with cadavers and / or the dissecting room

o VHD is valuable in aiding students to interpret 2D and 3D diagnostic images

o VHD appears to have high acceptability with students
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3.5.1 Limitations

This study was only conducted using one cohort on one occasion, thus generalisability and
transferability may be questionable. Long term retention of knowledge using the VHD was
not addressed. Results may have been different if students had as great a familiarity with

the VHD as they did with the typical self-direction learning session.

3.5.2 Future work

Future work may include tracking the number of hours students spend accessing the VHD
and correlating this with exam performance on questions which require interpretation of

cross-sectional anatomy.

It may be of interest to ascertain whether there is any difference in the VHD’s effectiveness
for different body regions, for example the head and neck which have a more complex
structure, making cross-sections taken at this point more difficult to interpret. Using VHD
within this region may be more advantageous than in other regions where the anatomy is

less dense.

A more relevant test of a student’s knowledge in any future work might be to use CT and
MRI scans rather than images of cadaveric cross-sections. A second post-session test one
month, say, after the self-directed session, might determine retention time between the two
groups.
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It might also have been advantageous to incorporate a focus group post-test, using student
volunteers. This would enable investigation of the preferences of the students towards
either of the SDL methods and explore the idea of usefulness of VHD for students
experiencing difficulties with cadavers. Ogilvie et al (1999) have reported that medical
students like the use of computer administered exams, and such exams may accentuate

the learning experience[180]. This could be investigated during the focus group.

Finally, it would be beneficial to ascertain whether or not use of the VHD has any long term
effects on recall. In any future repetitions of the study, an additional post-test would reveal

any differences between study using prosections and the VHD on retention of knowledge.
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Chapter 4: Body painting as a tool for learning anatomy in an

undergraduate anatomy curriculum.

4.1 Background

Part one of this Chapter has been published in the journal Anatomical Sciences Education.
Elements of this Chapter have been presented at numerous conferences including the
American Association of Anatomists, the Anatomical Society of Great Britain and Ireland and

Create[85, 181-183].

4.1.1 Contributions to this Chapter

| was responsible for the design, data collection and analysis for both parts of this study.

Professor John McLachlan was co-author on the publication[90] of part one of this study in the
journal Anatomical Sciences Education. He contributed to data analysis and editing of the final

manuscript.
Dr Debra Patten contributed to the study design for part two of this study.

Dr Debra Patten, Dr Michael Griksaitis and Mrs Pamela White helped facilitate the teaching

sessions utilised in the interventions described in this study.
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4.2 Introduction

Body painting within Medical Education is described as painting internal structures on the
surface of the body with a high degree of detail [88].This contrasts with simple line drawings
as used in conventional practice, which can be dated back for at least a century[184]. Body
painting proves particularly useful as a method for introducing surface anatomy in medical
teaching, and complements the teaching of clinical skills such as palpation and
auscultation[88-90]. Furthermore, it is thought that the active and kinaesthetic nature of body
painting, coupled with the strong and highly memorable visual images of underlying anatomy,
contribute to its success as a learning tool [39, 88-90]. Body painting has also been reported
to be a valuable tool for diminishing the apprehension often exhibited by students when
conducting peer physical examinations [89]. Similarly, Skidmore (1995) suggested that a fear
of death may be oppressive for students studying in the dissecting room and may be
correlated to poor academic performance; the use of alternative teaching methods, such as

body painting, may therefore be beneficial to students who struggle with cadaveric work[40].

Students have reported body painting as a highly motivating exercise. Its use in large group
teaching is feasible. In my experience its main advantage appears to be the creation of what
could be called ‘learning landmarks’: vivid experiences which are memorable in themselves,
and which then provide access to the educational content associated within that context [90].
In particular, students acquire a good understanding of dimensions and positions of
anatomical structures using this method whilst studying [88]. Literature is in accordance with

the idea that body painting is a highly memorable experience, which gives students an
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appreciation of the links between the visual, tactile and auditory aspects of human anatomy

[36].

As described in Chapter 1, since the publication of the Tomorrow’s Doctors[20] (GMC, 2003),
there has been a national change in the medical curricular structure within the United Kingdom
(UK). Two statements from Tomorrow’s Doctors[20] (GMC, 2003) summarise the recent

changes in the UK:

e “Modern educational theory and research must influence teaching and learning.

Medical schools should take advantage of new technologies to deliver teaching.”

e “The clinical and basic sciences should be taught in an integrated way throughout

the curriculum.”

Raftery (2007) suggests that the recommendations in Tomorrow’s Doctors have been
detrimental to anatomy teaching and have resulted in a lack of medically qualified teachers of
basic sciences, increased workload demands and the increased commitment to postgraduate
surgical training required [185].In the period following the publication of Tomorrow’s
Doctors[20] there has been a loss of gross anatomy teaching time [22], and a reduction in the
detail taught[186]. There has been greater integration between anatomical disciplines and
clinical skills. Body painting is one means by which Durham University has further integrated
gross anatomy and clinical skills. Barrows et al. (1968) remarked that medical students were
often not given the chance to relate the anatomy that they had learnt within the laboratory
directly onto a living body. The authors called for students to be able to palpate structures and
see the structures studied in the cadaver move and function. "In this manner a solid learning
bridge is formed between anatomical knowledge and further pursuits in physical diagnosis and

clinical medicine is formed[74].”
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Historically, anatomy has been taught by dissection. Cadavers are useful for studying the
anatomy of large organs[24]and give an overview of spatial orientation[7, 119]. However,
anatomy is most commonly encountered by medical practitioners in the form of living anatomy
and medical imaging[39]. Students should also be encouraged to engage in teaching activities
with an emphasis upon living anatomy and body painting is one such activity. Furthermore,
“clinicians often blame anatomists for teaching students too many details and not enough
clinically relevant structures” [18], body painting allows the clinical relevance of the gross
anatomy to be emphasised to students. Surface anatomy is a way of bringing cadaveric

anatomy to life[76] and body painting falls into this category.

Despite this, body painting still appears under-researched. Part one of this study, using
qualitative methods, describes the perceptions of undergraduate medical students towards
body painting, and in particular their perceptions of its efficacy as a learning tool. Part two of

this study measures the impact of body painting as a teaching tool, using a cross-over design.

Before the attitudes of the students towards this pedagogical approach can be considered, the
context in which it is used ought to be outlined. Durham utilises body painting in both gross
anatomy and clinical skills teaching, which are often taught concurrently. Students paint
viscera, bony landmarks and neurovascular structures amongst others. Specific examples are
the muscles of facial expression and the terminal branches of the facial nerve, regions of
abdominal referred pain, and bones of the hand. Painting is compulsory, as it forms part of the

surface anatomy curricula; however being painted upon is optional.
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Body painting sessions are usually part of timetabled anatomy and clinical skills teaching. For
any one student an anatomy practical usually comprises 4 thirty minute stations. Each station
usually addresses one aspect of the body region being taught, for example, a teaching
session on the anterior thigh may have the following stations: musculature, nerve supply,
blood supply and osteology. When body painting is introduced into a practical it may form one
of the 30 minutes stations, or become a double station if a clinical skill is being taught
simultaneously. The stations for the anterior thigh session may then become; musculature,
neurovasculature, osteology and a body painting station which teaches the distribution of

dermatomes.

4.2.1 Conceptual framework

Before commencing my doctoral studies | was employed at Durham University as an anatomy
aide. This meant | was responsible for the technical aspects associated with the functioning of
an anatomy department. One of my responsibilities was to set-up and facilitate body painting
sessions. Whilst working as the anatomy aide | observed at first hand the students’

enthusiasm for body painting.

My anatomy education was dissection based, so body painting was a novel experience. As a
relatively new practice, the literature on body painting was extremely limited[88, 89]. |
therefore decided to explore students’ perceptions of body painting. This was due in part to my
own curiosity, but also due to questions | had been asked by colleagues at other institutions.
Colleagues were concerned about students’ willingness to engage with an activity that
involved levels of undress, as well as the reactions of students to an activity which could be

considered puerile. The aim of this study was to ascertain why the students were so
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enthusiastic about body painting, but also to determine what factors needed to be given

attention by institutions considering piloting body painting.

Part 1. Students’ perceptions of body painting as a tool for

learning anatomy.

4.3 Methodology

4.3.1 Ethical Permission

Ethical permission for this study was confirmed by the Ethics Committee of the School of

Medicine and Health at Durham University.

4.3.2 Context

Durham University is a Phase One undergraduate medical programme, that is, it educates first

and second-year students only, from a five-year curriculum.

4.3.3 Recruitment

Over a two year period (2007-2009), all first and second year medical students from the Phase
One programme (305 students) at Durham University were invited to participate in a
qualitative research project. Invitations were sent via email, via the Virtual Learning
Environment (VLE) and posted on notice boards. Invitations outlined the project, and included
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a copy of the consent form and a participant information sheet for study. All students were
invited to e-mail or arrange a face-to-face discussion with the principal researcher (GF) to

address any queries or concerns regarding the process.

4.3.4 Consent

Information sheets outlining the purpose of the project, data collection and its subsequent
protection and how any findings would be disseminated were issued to all students which.
Individual consent forms were signed by all participating students. Students were reassured

that non-participation or withdrawal would not incur any negative consequences.

4.3.5 Data collection

Data were collected over the two year period from 2007 to 2009 at Durham University, UK. A
total of 133 students participated; these students were from 3 cohorts. The demographics of
participants are shown in tables 4 and 5. First-year students in 2007 were the same cohort as
the second-year students in 2008, however, these were not the same individuals, and

therefore there were 133 unique participants.

Year 1 Year 2
Males Females Males Females
2007-8 41 23 7 4
2008-9 17 21 11 9

Table 4: Focus group participant demographics
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Total Males 76
Total Females 57
Total 2007-8 75
Total 2008-9 58
Total participants 133

Table 5:Total numbers of students by sex and cohort.

The author (GF) facilitated all semi-structured focus groups, of which there were 24 in total.
Groups were mixed with regard to gender but not year of study. Focus groups were the
chosen method of data collection as they allowed authors to explore multiple opinions

simultaneously. Each focus group had, on average, 6 participants.

| felt that thematic saturation was reached, as after 20 focus groups no new themes emerged.
Although 24 focus groups may seem excessive, a further 4 focus groups were conducted in
case any divergent opintions were to be voiced. This was because the themes emerging
appeared to be universally positive and | was aware that not all students were as supportive of

body painting. | was keen to explore the opinions of these students.

The discussions were digitally recorded and transcribed verbatim. Transcriptions were carried
out by administrators within the department. Transcripts did not identify participants’ details in

any way. In order to confirm the participants’ interpretation of the data, the author (GF)

179



engaged in member checking [159] both during the focus groups and data analysis. All

students were given the opportunity to approve transcripts before publication.

Data were collected and analysed in iterative cycles. Data were analysed using a grounded
theory approach [155, 156, 158]. Both the author (GF), and her PhD supervisor (JMcL),
analysed the data. Grounded theory was chosen for data analysis as it allowed an
understanding of the students’ attitudes towards body painting to be generated which was
‘grounded’ within the data. To ensure reliability, open coding was carried out by the authors
independently. Open coding was inductive, in other words codes were not pre-set, but
emerged from reading the data. Axial and selective coding of the themes was conducted by
the author (GF) and her supervisor (JMcL) through negotiation[153, 157]. Throughout data
analysis there was constant comparison[155]. Constant comparison ensured that any codes
identified were consistent across the data set. This method served to determine ‘similarities
and differences’ by comparing one segment of data with another[153], in this case all other

transcripts. Similar data were then assigned to the relevant code (theme).

4.3.6 Reflexivity

Before considering the results it is important to mention reflexivity, the influence a researcher
brings to a project [159]. For the purpose of discussing reflexivity, this section will now change
from the third person to the first person to enable a discussion of how as an individual and a

researcher | feel | may have influenced the study.
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As with all qualitative research, it is important to acknowledge my background as a researcher
within the specific context of this Chapter. This background will contribute bias of which | may

or may not be aware, but equally, my background enables me to engage with the research.

For part one of this study, | was the researcher responsible for facilitating focus groups. Since
| have studied anatomy/am a trained anatomist, the students were able to discuss body
painting and anatomy using scientific terminology, a language comfortable for both the
facilitator and participants. However, since | also had no formal role in the assessment of
anatomy for any of the participants, this reduced the effect of any perceived power
relationships which may have affected the data collection. Subject knowledge (anatomy) and
practical experience of body painting benefited me as a researcher as | understood the
students’ experiences, but it also meant | had presuppositions with regards to the data
collected. For example, from observing teaching sessions | had already noted the impact of
body painting in colour on the students. To avoid this biasing results, pre-decided interview
spines were utilised. This allowed students to discuss colour, should the issue arise

spontaneously, without the facilitator influencing any responses from participants.

Part 2 of this study describes a participant observation. My background as an anatomist
allowed me to socialise into the teaching session. This makes my presence legitimate in the
eyes of the participating students. Furthermore, my anatomy and medical education
background provided insight and expertise which inform my interpretation and perceived
understanding of the research question and findings. Particularly, this enabled my

understanding of the pedagogical implications of the findings, informing my future practice.
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As an anatomist, students engaged with me within a teaching session. They recognised my
content knowledge. As | was not the curriculum lead and did not contribute to the students’
assessments | found that this enabled me to participate in more candid discussions with the

students regarding their perceptions of the session content and delivery.

At this point in my research | felt that students are also aware of my track record in publishing
research. They have witnessed interventions, such as the use of scrubs in teaching [187], and
seen publication of results and implementation of successful interventions within the
curriculum. | feel that this increases students’ willingness to both engage in the research
project, but from a reflexive stance, increases their willingness to engage with me as a
researcher. This is either by discussion during participant observations, by completing

evaluation materials, or by attending focus groups.

As a PhD student involved with teaching on a formal basis, students are aware of my
presence within the department. All participants have been taught formally by me. This has
potential to limit their interactions, and the transparency of such exchanges, with me during an
observation. However, | feel that as students are aware that | currently have no formal role in

assessment and their academic progression, their comments remained forthright.

My background, as previously alluded to, does not only impact upon how participants engage
with me but also how | interpreted data collected. As this study employed content analysis

using grounded theory, my choice of method acknowledged that as a researcher | have
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presuppositions of which | am not aware. Grounded theory is an inductive process by which |
am seeking to gather data to build a theory, rather than deductively testing a hypothesis, thus

potentially reducing the bias to which data may be subject.

4.4 Results

Five principal themes emerged from the data. Their axial relationships are summarized in

Figure 6. Each theme and its subthemes will be described in turn.
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Body painting is fun

Time pressures

Body painting is
memorable

Out of the comfort

Future clinical
practice

Figure 6: Relationship between themes. Themes are shown in grey. Sub-themes are

shown in white.

The fun factor
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The most prominent theme to emerge from the focus group data were that of body painting as
a fun activity. Students used multiple adjectives to describe body painting as a positive
experience; the most frequent descriptions were ‘fun’ and ‘enjoyable’. Students proceeded to
describe how the enjoyment defused the academic setting. Statements were indicative that

this fun activity and relaxed atmosphere promoted learning.

“..It's fun as well, the group gets together and has a good time with body painting and that’s

really, that accelerates learning a lot as well because you don't tend to forget

that.”

“Body painting is fun, very enjoyable and often a challenge. You do not need to be a good
artist, just to be able to follow instructions. Also body painting allows you to realise the
situation of organs in the body, often for myself | find it surprising their exact locations and

actual size.”

“..1 think it is fun and you don’t really realise that you’re learning something but then it kind of

sticks to your mind.”

Time pressures

A number of comments related to the time available, indicating that not enough time had been

allocated to some sessions.

“I think it is really good, the only thing I've found with the body painting ...is | always feel like
I’'m under a lot of time pressure...we literally in the time that we’ve got we manage to paint stuff
on, not even patrticularly well but | haven’t had any time to look at what I've actually painted on
and ... stand there and be like ‘oh ok, this is what this is and this is what we’re like trying to

show on this’. | don’t know, | never feel like we have time for that | kind of feel we’re so rushed,
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painting it on, that | really think in the body painting sessions | could do with like double the

time that we actually have to get more out of it.”

Why is it Memorable?

Factors impacting upon the memorability of the anatomy learnt emerged as a theme. Students
offered a variety of offered explanations as to why body painting was a memorable exercise,
attributing it to four key factors: body painting as a sensory stimulus, colour as a memory aid,
painting as an interactive process and body paintings as visual reminders. A further sub-theme

related to the long-term retention of knowledge.

Body painting as a sensory stimulus

Body painting is a tactile process. Students find that the sensation of being painted aids their

memory.

“..1 think it’s the tactile association so | always volunteer myself to be painted on because
being totally selfish I find that | learn more from that, because then | can see the areas on
myself and I've also got the sensation of it being actually painted on so | can make the

association there ...”

“I remember where | felt the brush.”

Colour aids recall
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Colour appears to have the most significant impact upon students. This is especially true when

students choose to paint using a bold palette.

“..Being able to see in colour and envisioning where it is, | think | could still probably

envision it on myself again...”

“..1 think the major impact is the colour because I’'m extremely sensitive to colour and | use
that a lot in learning...If you remember a bright green stomach and a bright green bit between
the shoulder blades, that’s the connection, the green, you know it's not the region, it’s the

colour and that takes over to quite a large degree...”

Visual reminders

Students often chose to leave the body paintings on their skin for the remainder of the day.

They report the visual impact as a boost to their memory.

“..Because it stays on me for the rest of the day so I'm constantly reminded of it...”

The painting process

Painting appeals to students, especially kinaesthetic learners, as it is an interactive process.

“It is useful because it is a form of interactive learning and | find that | retain information much

better. The process of painting is useful.”

Students were divided as to whether their preference was to paint or be painted.
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“l would say painting because the actual physical act of painting helps you to remember
whatever you're painting. However, being painted can be good because you have to read the

partner the instructions and discuss with them where they’re making the marks.”

Some students expressing a preference for being painted made remarks which linked to
earlier comments that retention of knowledge was aided through tactile sensation, colour and

visual reminders. The visual learners appear to be exhibiting preference for being the subject.

“l like being painted and then looking. | got home after referred pain and | looked in the mirror

again just to remember it and look at, and | love colours, | learn in colour.”

“..It’s just the fun you have basically and you can see what’s been painted on yourself and
you know when I’'m at home and I'm in the shower and I'm looking at this, | think ‘oh yeah |

remember that, that was fun’...”

Some students expressed a preference for painting a peer. This preference was described by

students who employed a kinaesthetic approach to learning.

“Doing it [painting], because you’re thinking about where you're going...that process of actually

sticking paint on.”

“Personally | find painting on other students more useful than being painted on myself,
especially the practical when we painted regions of referred pain. The actual act and thinking
about what you’re painting onto your fellow student reinforces the learning process as it allows

me a more vivid recall method.”
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Retention of knowledge

Another sub-theme described how body painting promoted long-term retention of knowledge.

“..We were painting on each other last year, and | can still remember all the sites that |

painted on my body and like we’re talking about a year ago...”

“You remember it so well. | could remember it weeks later, especially the bright spots.”

Out of the comfort zone

A fourth theme is that a number of students reported that body painting had taken them out of
their comfort zone, in terms of body image and vulnerability. However, this frequently led

directly to comments relating to a fifth theme, that of future clinical practice.

Body image

Body image was described from two perspectives, that of the students and that of their

prospective patient.

“I assume that body-painting makes everyone wish they visited the gym more, it certainly
does that to me! But | think this is probably quite a key concept as I’'m sure a lot of our
patients will be wishing something similar. It is also re-assuring to see that very much the

majority of people aren’t chiseled like Brad Pitt.”
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“I'm quite comfortable, so maybe before it was a bit hard for me to appreciate other people
feeling uncomfortable, but my partner was very unconfident so | think that helped me

understand more about body issues.”

Vulnerability

The students spontaneously related their vulnerability to the vulnerability of patients when
being asked to undress, and had reflected upon how this will shape their behaviour and

attitudes in the future.

“Body painting is great fun but it does remind you of how uncomfortable it can feel to have to
get undressed in front of others. It helps us as doctors because it really does make you feel
what a patient would feel in a consultation situation and how certain aspects of body painting
make you feel. It also makes you realise how important it is to explain to patients what you
plan to do and that they can tell you if they feel uncomfortable, etc. | think it also helps with
communication as you feel often quite vulnerable when being painted so you can remember
how you felt when you are in a similar clinical situation in the future to change your behaviour

for the benefit of the patient.”

Future clinical practice

As the comments in the 4™ theme clearly foreshadow, using body painting as a learning tool
encouraged students to address issues with body image and confidence, and to consider
aspects of professionalism and clinical practice, for the most part from the perspective of

future patients. However, the painting process can be coupled with concurrent peer-physical
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examination to allow students to develop their clinical skills and gain confidence in

approaching patients.

“It has definitely made me more comfortable with touching patients for clinical examinations.”

“It has helped me to interact with individuals in a manner that is outside the normal socially
acceptable level of conduct. This has helped me develop a more professional attitude towards

patients and | see this as very useful.

4.5 Discussion

A decline in the number of cadavers available for medical education, combined with the
increased expense incurred running a dissection facility, has forced many institutions to seek
other means for teaching anatomy. The obvious solution to such a predicament is to increase
the use of medical imaging, potted specimens and plastic models. While each of these media
have educational benefits, none show living anatomy. However, body painting may be another

option open to institutions.

This data has shown that body painting is an enjoyable activity for students, perhaps offering a
respite from intense didactic teaching. Painting defuses the formal academic context, enabling
students to relax and thus promoting a positive learning environment. It may well create
‘learning landmarks’ in the form of memorable experiences, which allow readier access to
recall of anatomical information. It allows anatomical information to be taught using a living
subject and often, its functionality to be demonstrated concurrently. Body painting is a

relatively low cost medium by which living anatomy learning outcomes can be achieved.
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Marking anatomy on the body, for example the boundaries of viscera on the skin, is not a new
concept. McMenamin documented the use of marker pens in anatomy teaching[89]. Body
painting, in our experience, appears to have a more significant impact upon the student than
line drawing, due to the use of colour. Outlining, for example, viscera with marker pens will
undoubtedly have educational benefits, but it is conceivable that students will soon find this
monotonous and the visual impact will very quickly be lost. Students using body painting have
reported colour, and the visual reminder it leaves, to be one of the major benefits of body
painting, particularly for those students who are visual learners. Students can utilise an
anatomically correct colour palette when painting, but our student testimonies illustrate that the
bold use of colour aids students’ retention of the anatomical content painted during the
session. This is beneficial as knowledge of basic science has been shown to diminish as

students progress through their medical training[188] .

Medical education is a process of social and personal transformation resulting in students,
and clinicians, learning to care for and about patients by actively engaging with people[35] .
This transformative process can be ‘conducted in clinical skills centers where opportunities
for integrated learning between basic and clinical science can be achieved’ using the media
mentioned previously[35]. Durham students perceive body painting to be an activity by
which they can develop such professional behaviours and attitudes. With respect to this, a
particularly striking theme to emerge from the data were the vulnerability felt by students
when participating in body painting sessions. This vulnerability could be perceived to be a
negative experience by participating students and faculty considering implementing

painting. However, the students’ comments indicate gratitude that they had been given an
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opportunity to experience examination and nudity from the perspective of a patient, by
being taken ‘out of their comfort zone’. By engaging students in activities which stretch their
boundaries, the emotional engagement with learning maybe heightened. Students’
comments also resonate with Vygotsky’s ‘Zone of Proximal Development’ which highlights
the difference between what a learner can do without help and what they can do with help.
Vygotsky suggested that the role of education is to provide the learner with experiences
which are in their zone of proximal development, thereby encouraging and advancing their
individual learning. With regard to body painting, the students’ removal from their comfort
zone encouraged them to learn about the vulnerability felt by patients. The zone of proximal
development is the gap between what a learner has already mastered (the actual level of
development) and what they can achieve when provided with educational support (potential
development). Without faculty support and the body painting activity, students may not have
placed themselves in a position whereby they felt uncomfortable, and such learning may not

have occurred.

Experiencing vulnerability and helplessness, albeit at the hands of a peer, has provided

students with the opportunity to mould their future clinical practice and attitudes. This finding

supports McMenamin [89] who stated that body painting had “the added bonus of helping

break down apprehension regarding peer—peer examination.” Stillman et al. (1978) suggest

that repeated contact with a partially robed or disrobed model may then student’s comfort in

actual clinical situations with patients [189]. This is also likely to be true of partially dressed

peers when engaging in body painting. Body painting has also encouraged students to

confront issues surrounding their own body image. This finding may provide evidence that
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body painting helps reduce Objectified Body Consciousness (chapter 1), as described by
Rees[77]. From the aesthetic view point, this study has found that students often
spontaneously use body painting for their own study and recreational purposes. This indicates
greater comfort with the body and wider appreciation of the various meanings which can be

ascribed to it.

Any new teaching intervention must have an educational benefit. Students have described
body painting as an activity which promotes learning in many ways. Its appeal is widespread,
due to its practical nature. Body painting supports many learning styles: tactile, visual,
kinaesthetic and auditory. The most prominent themes to emerge from analysis of our data
were the sensory impact both painting and being painted had upon students. This was both
tactile and visual in nature. Thus, living anatomy, and in particular body painting, adds a new
dimension to anatomical study, often not as achievable by traditional cadaveric methods. Body
painting is not suitable for all anatomy teaching, and should not be overused. Sensitive areas
of the body are best avoided. However, other options including hiring life models are open to
institutions if such areas were to be painted. With appropriate and selective use it can have a
significant educational impact on students in terms of anatomical knowledge and professional

development.

Friere (1973) suggested that the development of professional knowledge is dependent upon a
connection being made between the classroom and practice knowledge in context, crucial for
reducing the gap between theory and practice[190]. Body painting allows educators to link

anatomical and clinical teaching, in a semi-clinical context, allowing the functional and clinical

relevance of anatomy to be sign-posted to students. Educators must help students to see the
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link between teaching and their future practice, since this will both capture and sustain the
students’ interest[179]. Students are provided with the opportunity to improve their
communication skills and develop a professional approach to patients in a low stakes, relaxed
environment. Following body paint application students can participate in clinical skills
examinations, visualising the viscera that they are palpating simultaneously due to the bold
markings on the skin. Simultaneous rehearsal of auscultation and palpation has been
described previously [36, 88, 89]. Clinical skills teaching sessions are often fewer in frequency
during the early years of medical training, and body painting provides an additional opportunity
to rehearse clinical examinations during an early stage of undergraduate medical training.
Students’ abilities to relate previous knowledge with new knowledge, and to relate knowledge
from different courses, are characteristic of deep learners [172]. Thus, using body painting as
a tool to link clinical and anatomical aspects of the curricula ought to encourage students to
employ deeper learning strategies. This adheres to the guidance from Drake that[5],
regardless of the curricula structure, “it should emphasise active rather than passive learning
and the development of lifelong learning and problem-solving skills while simultaneously
decreasing lecture time and the need for memorisation” [5]. Furthermore, body painting
promotes active learning, whereby the learners are responsible for their own learning [191].
Bruner (1961) suggested that students are more likely to recall information if they actively
engage with the material [192]. Active learning promotes students to adopt deep learning
approaches and to "search for an understanding of the subject rather than just reproducing

what they have learned” [191].

Students alluded to the fact that their personal preference and indeed learning style reflected
heavily on their preference for the role they took in the teaching sessions. The cases

presented for both being painted and the painter provide educators with a strong evidence
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base for the educational benefits of body painting as perceived by the students. It would
therefore be our recommendation that students are encouraged to select their favoured roles,

in order to gain as much as possible from this intervention.

Anatomy is considered to be a subject of high factual content, often leading to learners
employing surface learning strategies. By participating in this active approach to learning,
students will utilise deep learning methods, synthesising knowledge of the position of the
anatomical structures in question and in addition gaining an understanding of the associated
functionality and clinical skills. Successful learning is achieved when new knowledge is
incorporated into current understanding, supplementing or even superseding previous
knowledge[171]. It is for this reason that body painting lends itself as an adjunct to traditional
teaching; knowledge acquired during didactic teaching and other learning activities can be
consolidated, built upon and applied during body painting sessions. This study also indicates
that body painting may contribute to what Jason (2007) calls 'emotional literacy', described as

an essential for successful teaching[179].

“‘Emotional literacy is our ability to read and understand emotional states, and most
importantly, to act on them”[193]. Emotional literacy involves sensing, understanding and
using emotional information from oneself and other people in order to make informed and
effective decisions; this then drives actions. Emotional literacy involves skills training as well
as developing personal awareness. During activities such as body painting, students are
dealing with issues including nudity, body consciousness and communication. The link
between emotional literacy and clinical examination become evident when considering such

issues. Engaging students in body painting and peer-physical examination could therefore
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provide a safe environment in which to master emotional literacy for the clinical or practice

setting.

Anatomy education is a discipline shaped by its history. As educators we have been socialised
into methods of teaching which are historical and therefore often an expected tradition. With
technological advances, imaging and the virtual context of teaching and learning have, quite
rightly, an increasingly important role in anatomy education. It is hoped that the testimonies of
our students may encourage institutions to engage their own students in body painting, and
view it as a beneficial teaching tool which allows students to learn anatomy whilst
simultaneously developing their professional attitudes. It is not suggested that body painting
ought to be a substitute for traditional teaching, whether it be using cadavers or by other
means, but the role of body painting as a motivating, fun and educationally useful adjunct to

traditional anatomy and clinical skills teaching is advocated.
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Part 2. Body painting and line drawing: a cross-over study.

4.6 Contextual framework

The second part of this study was informed by the qualitative study (part one[90]) exploring
students’ perceptions of body painting as a tool for learning anatomy. Our students strongly
advocated the use of body painting in undergraduate anatomy and clinical skills teaching.
Presentation of these data at conferences[85, 181, 182] raised questions from anatomists in
the audience regarding the practicalities of implementing body painting, and why was it any
better than line drawing. The author (GF) then began to question its measured educational

impact, as opposed to its perceived benefits.

Anatomy teaching has a strong tradition of line drawing, dating back over a century[184]. Line
drawing requires only the marking of borders of anatomical structures on the skin, it does not
allow for the use of colour, neither can texture nor dimensionality be easily added. Students
are, however, following the same process in constructing line drawings since they inspect the
same bony landmarks as they would when body painting, and produce a similar, but more
simple, map on the skin. It was in response to this that part 2 of this study was designed. The

research questions to be answered were:
e Is body painting any better than line drawing as a tool for learning anatomy?

e Does one medium lend itself better to long term retention of knowledge?
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4.7 Methodology

4.7.1 Ethics

The cross-over study was approved by the ethics committee for the School of Medicine and

Health at Durham University. Evaluation of teaching did not require ethical permission.

4.7.2 Participants

Ninety-seven 1st year medical students were invited to participate in a study to evaluate the

effectiveness of body painting and line drawing as tools for learning surface anatomy.

Students were recruited via a presentation at the beginning of a compulsory anatomy
teaching session. Information sheets outlining sponsorship, ethical approval, data
collection, data protection and dissemination were circulated. Consent forms were not
completed, instead students consented during the pre-test by using their Keepad™

(explained later).

4.7.3 Study design

This study followed a cross-over design. Pre-intervention, mid-intervention (immediate post)
and post-intervention testing was utilised to assess whether learning occurred and the
students’ level of recall. The author (GF) conducted a participant observation and

colleagues completed field notes during the process.
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The study design is mapped in figure 7.

Pre-test: The lungs and heart (all students

Intervention (teaching) A: The Lungs

Group B:
Line draw

Mid-test A: The Lungs (all students

Intervention (teaching) B: The heart

Group A:
Line draw

Mid-test B: The heart (all students

Post-test A: The Lungs (all students

Post-testB: The heart (all students

Figure 7: The cross-over design for this study.

4.7.3.1 Rationale

This study was designed as a cross-over to ensure that all participants were given the

opportunity to experience both body painting (BP) and line drawing (LD).
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4.7.3.2 Pre-intervention

Students sat a test (pre-test) to establish a baseline for content knowledge prior to the
teaching intervention. At the beginning of each academic year students are randomly
assigned anatomy groups (A1-4 & B1-4). This pre-test served to establish whether the
randomly assigned group allocations were even with respect to level of knowledge prior to
the teaching intervention. Any bias would need to be compensated for during data analysis.
All students were issued with a Keepad™ audience response device. Keepad™ enables
the user to answer questions by selecting from a series of options. For the purposes of this

study, all responses were anonymous.

The test format was multiple choice (MCQ). Each test used in this study consisted of
several MCQ questions, each based upon an image, the images related to surface anatomy
of the body region being assessed. Students were given 5 answers from which to choose
one correct answer. Tests were constructed and delivered using Microsoft Powerpoint 2007

(for Windows). The Keepad™ system uses Turning Point to track audience responses.

All tests used in this study were written by the author. Each question was then checked for
face validity and each test for content validity by Dr Debra Patten, Lecturer in Anatomy at
Durham University. Dr Patten was responsible for the curriculum design and therefore was

able to ensure that the questions matched the desired outcomes of the teaching sessions.

The pre-test contained questions relating to surface anatomy landmarks for the heart and
lungs, as these were the two regions of the thorax the teaching intervention covered. This

pre-test was delivered 14 days before the first teaching intervention to ensure that prior
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knowledge was being assessed. The pre-test was also used to collect consent for
participation in this study. Students selected either ‘yes’ or ‘no’ to specify whether the data

from their Keepad™ could be utilised by researchers.

4.7.3.3 Intervention A: The lungs and pleural fields

The teaching intervention for this study was delivered as a cross-over design, consisting of
two facilitated practical sessions (intervention A & B) and two mid-tests (immediate post-
tests). The first of the teaching sessions covered the anatomy of the lungs and pleural
fields. Within this teaching session students rotated around 3 anatomy teaching stations in
their pre-allocated anatomy groups. Stations 1 & 2, each 30 minutes in duration, were
based within the dissecting room (DR), where they were taught in small groups using
cadaveric prosections. Station 3 was a one hour long body painting and surface anatomy
session. The intervention in this study related only to station 3. During this teaching session
students were divided into their anatomy groups. As station 3 was a double session, there
were two anatomy groups present at any one time. Formal teaching in station 3 was
delivered to both groups simultaneously to ensure consistency. Formal teaching was
provided by a clinician, who described to students the process of counting ribs and locating
bony landmarks of the thorax. Students were then divided into their anatomy groups. One
group was allocated to the body painting condition (BP), whilst the other was allocated to
the line drawing condition (LD). The two groups, based within the clinical skills lab, were
separated by a partition. Each group had its own facilitator, plus additional support staff who

floated between the two groups.
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Students were issued with guidelines which gave step by step instructions outlining how to
draw or paint the borders of the lungs onto the thorax of a volunteer. Students self-selected
a partner for this exercise. Within their pairs students either painted or drew the points listed
in the guidelines onto their partner, or acted as the canvas. The decision as to who painted

or drew and who was the canvas was left to students.

Durham University’s stance on participation in this type of teaching activity is that it is
compulsory when combined with concurrent clinical skills teaching. Students may choose
which role they take, but painting a classmate is compulsory, because it requires students
to rehearse locating bony landmarks, vital for future clinical practice. Being the canvas
requires a level of undress and is therefore optional. Students not willing to be the canvas
may also opt to assist the painter. To avoid the canvas taking a passive role they are
encouraged to read the guidelines to the painter and observe the paint application as best

they can.

During the painting process students are required to locate bony landmarks in order to mark
the position of the underlying viscera. The points marked in each test condition (BP & LD)

were identical, the only difference was the medium used.

Body painters used commercially available, water based, hypoallergenic paints, applied
using a brush. Line drawers used cosmetic pencils which could be applied directly onto the

skin.
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After completing the teaching intervention, students were then tested. This mid-test (mid-
test A) consisted of 11 questions relating only to the structures just painted, i.e. the lungs
and pleural fields. Students were clothed during the testing process and were therefore

unable to see their paintings; instruction sheets were also removed from view.

At the beginning of the mid-test, prior to answering the 11 anatomy specific questions,
students indicated their anatomy group, the activity they had just completed (BP or LD) and
the role they had undertaken: canvas, painter or helper. These answers were used during

data analysis. Mid-tests were utilised to ascertain whether learning had occurred.

4.7.3.4 Intervention B: The heart and its valves

This teaching session was delivered 2 weeks after intervention A. The procedure for
intervention B mirrored that of intervention A. This time students painted or drew the
borders of the heart and the positions of valves. Test conditions (BP and LD) were cross-
over, therefore students who painted the lungs previously now drew the heart and vice

versa. This is demonstrated in figure 7.

Immediately after this teaching session, students completed a heart specific mid-test (mid-
test B) which tested the content of the teaching session. The format was again eleven MCQ
questions, as well as students indicating their test condition, anatomy group and role using

Keepad™.
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4.7.3.5 Post-test and evaluation

Twelve weeks after intervention A, and ten weeks after intervention B students sat two post-
tests. Post-test A was a repeat of mid-test A, and post-test B was a repeat of mid-test B.
The post-tests were given to students in order to assess whether or not there was any
difference in the retention of knowledge for students taught in each condition (BP or LD).
For both of the post-tests students were asked to identify their anatomy group, their role

and their intervention condition for each of the relevant teaching sessions (intervention A &
B). Having both anatomy group and intervention conditions allowed the author to ensure

that test scores were analysed correctly with respect to teaching method (BP or LD).

4.7.3.6 Evaluation questionnaire

Students were also issued with a questionnaire at the end of the final teaching session.
Questionnaires were distributed to all students, who for the most part filled them out
immediately. This sought to evaluate the teaching session. Students were asked a series
of questions and were given the opportunity to write free-text comments about their
experiences of both line drawing and body painting. This questionnaire evaluated the
teaching sessions and was therefore routine and thus was not part of the ethics application
for this study. The decision to issue a questionnaire was informed by the author’s
participant observation. Students’ comments regarding their preference for body painting
and line drawing could not be quantified by the results of the cross-over study, nor could
their comments to the researcher be accurately recorded, hence the inclusion of the

opportunity for free-text comments.
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Content analysis was performed on free-text comments, using a grounded theory approach,
the methodology for which is described in Chapter 2. These findings will be reported later in

this Chapter.

Quantitative questionnaire data were tabulated using Excel (2003 for Windows).
Questionnaire data were analysed using simple descriptive statistics (percentage scores,%)
in order to ascertain students’ preferences (Microsoft Excel for Windows). Results were
then cross-tabulated (SPSS version 16.0 and Microsoft Excel for Windows). Cross-
tabulation was based upon students’ sex (the influencing variable) and the questionnaire
item (the dependent variable); for example, were males (the influencing variable) more
likely to prefer body painting (the dependent variable) compared to females (the influencing

variable)?

Following cross-tabulation, frequencies were produced (SPSS version 16.0 and Microsoft
Excel for Windows); analysis of frequencies, independent and dependent variables was
conducted using Chi-squared (SPSS version 16.0 for Windows). Chi-squared was chosen
as the data were frequencies, and nominal, and Chi-squared does not impose a limit on the

number of independent categories allowed.

4.7.3.7 Participant observation

The author acted as a participant observer[153], instead of a facilitator for the practical

aspects of this study (interventions A & B). During this observation the author immersed
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herself in the activity, by observing both activities and conversing with students. The
purpose of this observation was to evaluate the teaching session, in particular the
practicalities of using the two media (BP & LD). As the observation was part of a teaching
evaluation, it was not part of the ethics application for this study. It was emphasised to
students that the participant observer was interested only in how the sessions were running.
Field notes were not made during the teaching session as it was felt that this may distract
students from the activity, instead the author made field notes immediately after each
teaching session. These notes were written in continuous prose using Microsoft Word 2007

for Windows.

The author’s field notes focused upon student engagement and process practicalities.
During conversations with the students during the session the author was particularly
attentive towards the issues students were encountering whilst participating in the learning
activities (BP & LD). These conversations allowed confirmation of the author’s perceptions
of the issues faced. This was a constructivist approach, as the new information gained
shaped the remainder of the data collection. A consequence of this was the introduction of

the evaluation questionnaire already described.

Staff who had a facilitatory role in the intervention sessions (both A& B) also completed field
notes outside of the teaching session and emailed them to the author. Field notes were
made by staff in any way that they saw fit. No instructions were issued to staff, they
received only an email invitation to report back on their observations. Staff were made
aware that their notes would be triangulated with the focus group data from part one of this
study. Staff were notified that emailing notes to the author was indicative of their informed

consent for the use of this data. Staff routinely make field notes after a teaching session,
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this is in order to inform future practice. For this reason, these field notes were not part of
the ethics application for this study. After the questionnaire was issued, staff permissions

were requested to triangulate their comments with the student views.

The purpose of including staff field notes was to answer the following research question:

¢ What do staff perceive to be important in ensuring a successful body painting

teaching session?

The rationale for further comparison of the staff notes with the subsequent questionnaire

comments was to answer the following questions:
¢ Are staff and student perceptions of body painting and line drawing the same?

e With regard to the success of a teaching session, are staff and students influenced

by the same factors?

o If so, what are these factors?

Field notes were compiled (Microsoft Word 2007 for Windows). NVivo was not utilised as
field notes were not extensive. Field notes were coded using the same method of content
analysis, grounded theory, as described in Chapter 2. Student comments (themes) were
then triangulated with staff feedback on the teaching session, as recorded in their field
notes. These themes, and their exemplary quotes, were then inspected to identify any
similarities with or differences between staff and student views. The student views were

those expressed in part one of this study[90] and the free-text questionnaire data.
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The qualitative data were further substantiated by triangulation with the quantitative

questionnaire data, and the quantitative data from the cross-over study.

4.7.3.8 Triangulation

Barbour [194] suggests that, “triangulation addresses the issue of internal validity by using
more than one method of data collection to answer a research question’[194]. Arguments
against triangulation in qualitative research are focused upon the differences in approaches.
Different data collection methods, for example interviews, field notes and focus groups, are
not readily comparable. Each method provides only one viewpoint on the research
question. Obtaining similar findings from different methods may provide corroboration or
reassurance; caution should be aired when like findings are absent. Barbour advocates that

such absence does not provide grounds for refutation.

Exploration of a multitude of viewpoints has been, within the qualitative paradigm, referred
to as crystallisation [194-196]. Crystallisation “allows for infinite variety of angles of
approach[196].” Much debate persists concerning triangulation and crystallisation.
Richardson (2000) argued that the world has “far more than three sides”[195]. It was this
argument that led to the concept of crystallisation, whereby the geometry of a crystal, with
its multiple sides, can be compared to the multiple viewpoints on any one topic. However,
Tobin and Begley (2004) warn researchers that crystallisation is not well documented in the

literature, and runs the risk of reinventing the triangulation wheel[196].
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In light of the literature, the qualitative results from the evaluation questionnaire were, with
caution, briefly compared to the results of the focus group study [90]. “Triangulation and
crystallisation are means of establishing completeness in naturalistic inquiry, rather than
confirmation[196].” The purpose of this comparison was not to internally validate findings
but, to look for relationships and consistencies in results of these two studies. The two
studies consider the viewpoints of different cohorts. By comparing the data sets, it was
hoped that key themes would emerge, thus, by considering multiple viewpoints, identifying
the factors which students deemed to be fundamental to the success of this teaching

intervention.

Triangulation is seen by some as a contentious issue, especially from the perspective of a
purist constructivist. | would argue its worth in enabling the researcher to confirm their
findings. For example in this study, quantitative methods allow me to identify if a difference
exists between the conditions, whereas qualitative highlight the factors which impact on the
conditions. Furthermore, triangulating data from different sources strengthens this
relationship. As long as the researcher is aware of the limitations of each methodology and
that the data has arisen from different sources, | believe that triangulation can only serve to

strengthen the argument a researcher presents.

4.8 Results

4.8.1 Quantitative results
Of the 97 invited participants, 93 consented for their data to be included in this study (96%

participation). From the data collected, 82% were included in the analysis. Data were
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excluded if participants had not registered which activity (BP or LD) they had participated in
for each part of the study (5%),if they were absent from one of the intervention teaching

sessions or tests (6%), or if their Keepad™ responses failed to register (7%).

For each set of test data (pre-, mid- and post-) a Kolmogorov-Smirnov Test of Normality
was performed to ascertain whether data followed a normal distribution (SPSS version 15.0
for Windows). All data were normally distributed and could therefore be analysed using an

independent t-test.

Pre-test data for the groups assigned to each condition were analysed using a t-test. The
independent t-test was utilised because the variances for the groups were found to be
equal, ascertained using an F-test (F=0.431, p= 0.536). The mean scores for the groups
were not significantly different (t= -0.003, p=0.998). It could therefore be assumed that the

distribution of students between groups was equal, with respect to prior content knowledge.

Mid-test data for both intervention A & B were analysed, collectively, with respect to the
activity undertaken (BP or LD) and the role undertaken (painter or canvas). Considering the
activity undertaken, the F-test ascertained equal variances (F= 1.614, p=0.206). The mean
scores for body painters and line drawers were 53.05% and 56.99% respectively. This

result was not significant (t=-1.449, p=0.149).

After determining equal variances (F= 3.456, p=0.065) an independent t-test found the mid-
test scores were significantly different when considering the roles students undertook
(t=2.069, p=0.040). Those acting as the painter/ line drawer had a mean score of 57.65%,

whereas the students whom were the canvas scored 52.05%.

Post-test data, again with equal variances for activity (F=0.792, p=0.375) and role (F=

2.167, p= 0.143) found there to be no significant differences between painters and line
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drawers, mean scores of 61.38% and 62.57% respectively (t=-0.564, p=0.574), and
between the painter/ line drawers and the canvases, means scores of 62.25% and 61.60%

respectively (t=0.289, p= 0.773). All mid and post test scores are summarised in tables 6

and 7 respectively.
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Mid-test

Percentage score (%) | p-value
Body painters 53.05 0.206
Line drawers 56.99
Painters/ drawers 57.65 0.040
Line drawers 62.05

Table 6: Mid test scores for each experimental condition

With respect to retention of knowledge, students’ mean mid-test and post-test scores, for all

students in both conditions (BP & LD) combined, were 55.02% (mid-test) and 61.98% (post-

test) respectively. These results appear to show and increase in knowledge recalled

between the post and mid tests. A one-sample t-test (SPSS 15.0 for Windows) was

performed to ascertain whether or not these mean scores were significantly different from

each other. The increase in knowledge from mid-test to post-test was statistically significant

(t=16.81, p=0.038). The effect size was calculated and deemed to be ‘large’[197] (cohen’s d

= 33.62, r=0.998) .
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Post-test

Percentage score (%) | p-value
Body painters 61.38 0.574
Line drawers 62.57
Painters/ drawers 62.25 0.773
Line drawers 61.60

Table 7: Summary of mean post- test scores (%) and p-values. * denotes a

significant result.

Of the 93 participating students, 84 returned evaluation questionnaires (90.3%).

Question / Percentage (%)
score Body painting Line drawing Neither
Ease of application 39.3 54.8 4.8
Educationally beneficial 56.0 33.3 9.5
Enjoyable 76.2 14.3 8.3
Surface anatomy 46.4 40.5 11.9
Yes No Don't know
PPE barriers 77.4 8.3 13.1
Recommend 86.9 2.4 9.5

Table 8: Scores for BP and LD from evaluation questionnaire
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4.8.2 Qualitative results

4.8.2.1 Qualitative results from the evaluation questionnaire

Content analysis of the qualitative free-text data from the evaluation questionnaire issued
gave rise to 5 main themes: the practicalities of a session, the education impact of a

session, enjoyment, roles, and staff involvement in the session.

Each theme, and its associated sub-themes, will be reported in turn; exemplary quotes

have been provided for each theme.

The practicalities of a session

Students’ comments within this theme were associated with the environment and the
procedure. The sub-themes were: ease of application, instructions issued, mirrors,

temperature and timings.

Ease of application

Line drawing was described as an easier process than body painting, mostly due to the time

it took to apply.

“..line drawing....was quicker so was preferred and allowed tasks to be completed...”

‘Line drawing is easier to apply and accurate, but harder to wash off.”
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Instructions issued

Some requests were made for instruction sheets to be more detailed.

“More concise instructions with maybe step by step diagrams rather than lengthy

instructions with a random picture.”

Mirrors

Students requested that mirrors be provided.

“Maybe mirrors would be helpful?”

Temperature

Student comfort, in particular room temperature, influences students’ willingness to engage.

“It is cold. | would like better heating in the rooms.”

Timings

Timing was a major issue for students; numerous comments focused upon students feeling

rushed.

“There was not enough time to fully consolidate it.”
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“I think it [line drawing] is helpful but we need more time to draw.”

“..also felt rushed at the end, so couldn’t observe my beautiful artwork!”

The education impact of a session

Many comments expressed opinions on the perceived educational value of the teaching
sessions. This theme reports on sub-themes of: the impact of body painting, the impact of
line drawing, aids to surface anatomy, aids to clinical skills and physical examination. Within
the sub-theme of the impact of body painting, a mini-theme, the impact of colour, is

reported.

The impact of body painting

Students describe body painting as being beneficial.

“The body painting was useful.”

“‘Body painting was better.”

“Found body painting really helpful. Really good idea.”

The impact of colour

Colour appeared to have a positive impact upon student learning.

“Paint can be colour coded. Fun.”
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“Body painting was better as the colours made it easier to visualise.”

“I found both useful for learning surface anatomy especially body painting as it can be

colour coded and therefore easier to remember and learn.”

“Body painting was messy, annoying and it was nearly impossible to make clear outlines so

organs looked like amorphous blobs.”

The impact of line drawing

Students found line drawing to be a more precise and manageable media.

‘Line drawing was easier, clearer and easier to clean up afterwards, not to mention

quicker.”

“Line drawing was more accurate.”

“l enjoyed both line drawing and body painting, however with line drawing being ‘less

messy” scored higher in my opinion.”

Aid for surface anatomy

Both modalities were perceived to be a useful method by which to learn surface anatomy.

“..Useful to remember the surface landmarks and size/ orientation of organs.”

“l found line drawing benefitted my understanding of surface anatomy, but body painting

was even better.”
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“Found it good to learn surface anatomy and remembered it when revising.”

Aids to clinical skills and physical examination

The process enabled students to build confidence in approaching clinical examinations.

“Both sessions improved my confidence in peer examination.”

“The process made me more comfortable examining anatomical landmarks and conducting

physical examinations.”

“It helped put people at ease with physical examination and also was an entertaining way to

learn body landmarks.”

“Helped to overcome stress/worry of physical examination, highly entertaining.”

Enjoyment
The next theme to emerge from the data were enjoyment. Students described enjoyment

and fun with respect to both line drawing and body painting.

“Fun and easy way to learn anatomy.”

“l found it fun and enjoyable.”

“Great fun and social activity.”

“Fun and good way to learn. Also helps you get to know people on the course better.”

Roles
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When describing their perceptions of the impact of the roles undertaken in a teaching

session students expressed preference for being the painter/ drawer.

“I think it was more useful if you were the painter/ line drawer.”

“I fell I learn much more if | am the painter rather than the canvas. It is difficult to learn if

you can’t see what is being drawn.”

“..it’s not very beneficial if you don’t do the painting /line drawing, but being the canvas is

better for peer-physical examination.”

“Sometimes ran out of time, which meant only one person could be the
model/drawer/painter. If the sessions were either longer, organised better think we would
have had chance to exchange roles. | think you definitely get more out of it being either the

drawer or the painter.”

“Beneficial when being the painter but don'’t find it helps much to be painted. Need enough

time to both have a go.”

Staff involvement in the session

The final major theme to emerge from the data were the level of involvement students

required of staff. The sub-themes reported are feedback and requests for demonstrations.

Feedback

Comments indicated the students’ desire for more reassurance and feedback during the

teaching session.

“More time to answer feedback questions.”
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“Helpful- useful- although needs great moderation to check where analysing correctly as
otherwise feel blind.”

“More help sometimes.”

Demonstrations

Students requested staff to demonstrate the technique at the beginning of the session.

“Also it may be useful to have fully painted models as examples.”

“Demonstration beforehand and more help.”

“Give demonstration.”

4.8.2.2 Triangulation of focus group data and questionnaire data

As previously reported (part one), focus group data resulted in the emergence of five

principal themes, each with their associated sub-themes. These results from part one were:

(1) Body painting as a fun learning activity,

(2) Body painting promoting retention of knowledge:

a. Time pressures

(3) Factors contributing to the memorability of body painting:

a. Body painting as a sensory stimulus
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b. Colour aids recall

c. Visual reminders

d. The painting process (role preferences)

(4) Removal from comfort zone:

a. Body image

b. Vulnerability

(5) The impact of body painting on students’ future clinical practice (clinical examination).

Superficial inspection of the themes highlighted consistent viewpoints between focus group
data (part one) and students’ evaluation data (part two). These were that body painting is a
fun activity but its success as an educational intervention is dependent upon adequate time
allocation. Students are receptive to the use of colour, and have strong but divergent
opinions on which role is most beneficial, that of the painter or the canvas. The final
similarity which can be noted is that of the positive impact of body painting on students’

confidence in engaging in clinical examination.

4.8.2.3 Participant observations

In order to truly understand both body painting and line drawing as teaching tools a different
viewpoint was needed, that of the instructor. As previously described, staff routinely
involved in the facilitation of body painting sessions provided field notes taken during

teaching sessions. These field notes have been analysed and are now reported.
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Out of the 9 members of staff invited to provide field notes taken during the teaching
sessions (intervention A & B), 6 returned notes. These notes were provided by the

following:

e The author of this thesis (principal researcher)
e Lecturer in Anatomy

e Technician 1

e Technician 2

e Teaching Fellow in Anatomy

e Visiting Clinical Facilitator (Paediatric Registrar)

Field notes were complied (Microsoft Word 2007 for Windows). NVivo was not utilised as

filed notes were not extensive.

Coding of field notes resulted in the following themes emerging: environment, media, time

pressures and instruction.

Environment

The first theme to emerge from the data were focused upon the teaching and learning

environment. Sub-themes were space and mirrors.

Space

From the staff perspective, provision of ample space was a key issue.

“Students very close together, easily side-tracked.”
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‘Room set up - xxx had students in a very small area compare[d] to xxx, closer supervision

of students, less opportunity for distractions in xxx's group which [was] widely spread out.”

“It would be better if we could find some way of setting up xxx so there is enough room for

everyone.”

“It would also help if we had a designated area for body painting that was warm and had

cubicles.”
Mirrors
Staff requested mirrors be provided for future sessions.
“Mirrors need to be used for students to see what’s been painted on the skin surface.”

“I think we definitely need some body length mirrors for the students, it would be helpful for

them to see what has been painted on them.”

“The students could do with mirrors, they would really appreciate being able to see the

results.”
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Problems with media

Staff described the issues they had encountered whilst working with both body paints and

pencils.

Pencils

“While the eyeliners are good to use for line drawing they don't last very long and
sharpening them can make the wooden edges quite jagged and nobody wants a splinter!
They are also expensive so | would suggest finding another way of doing line drawing such

as damp charcoal or body paints but in a soft crayon form.”

“The eyeliners were effective, but very soft for drawing, there were lots of broken points and

pencil shavings around — and they’re very expensive!”

“The sharpeners were not good at sharpening pencils and the pencils got blunt quickly so

needed sharpening a lot and was a pain!!l.”

“Line drawing is so much quicker. It doesn’t involve any messing about with water, brushes

or changes of colour.”

“..my opinion is that line drawing is actually better, in the sense that students seem to get
through more and seem to have more time to digest the information as opposed to rushing

through the painting.”

Body paints

“Body paints get very messy. Students smudge all the colours together. It’s a lot of work

trying to refresh the water and clean the brushes.”
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“Students use too much water, need to keep paint thick for easier application and for

accuracy.”

“...with the paints maybe softer, more flexible brushes are needed so the edges of what is
being painted can be more defined, | think the brushes we have are to hard and can get

quite tough when the body paints dry on them.”

Time pressures

Staff were aware of the time pressures students faced in completing the activities.

“Smaller groups and a little more time would be ideal.”

“The ideal BP session would be if there was time to teach and practice the relevant clinical
Skill at the end of the BP session, since this is the point of learning surface anatomy. This
would need careful timetabling, involving xxx (Clinical skills lead), if she could teach the
clinical skill at the end and there was time for students to practice it that would be ideal ; it'’s

what was always planned in these sessions in the beginning but lack of time.”

“Students seem to want more time so that they can both paint and be painted.”

“The body painters also take a lot longer to get going in the session. The line drawers can
get going a lot quicker on the task and thus finish a lot sooner. The body painters seem to
take a lot of time to choose the colours they are going to use whereas the line drawers have

only the pencils to choose from.”

Instruction
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Finally, staff commented on the level of instruction given to students and the impact this

may have had on teaching.

“Teaching styles - A's and B's differed, B had a more facilitatory role than A who did more

teaching.”

“Tutor differences - A is a clinician, it may be that his/her group responded differently to him
(see him as a role model since he/she’s qualified) compared a member of the anatomy

team.”

“Teaching style- a demo of body painting / line drawing at the beginning of the session- or in

a lecture theatre before hand?- then tutors can just facilitate.”

“Students expect to be taught. These activities lend themselves to peer-led or self-directed
learning. Students expect staff to be on hand to confirm the bony landmarks, otherwise they

appear panicked.”

“C was in a small (more “cosy” area of the lab. It was easier for the students to ask C to
help them. Because of this — the students were given almost one-to-one tuition on where to
draw the lines for the outlines of the organs. In the “body painting” side —our students were
more spread out and we did only facilitate their progress. This could have a bearing on

student satisfaction.”

4.8.3.4 Triangulation of staff and student views

Staff views appeared to be focused on the negative, or poorly executed aspects of the
teaching session. This may be due to their training as reflective practitioners, for example

during study for teaching qualifications where faculty are encouraged to reflect on their
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teaching and continuously self-evaluate and criticise their performance in order to improve.
The consistencies in opinions from staff and students were the timing issues, both
concluding that it would be ideal to allocate more time for these sessions. Furthermore,

there was a consensus that mirrors would aid the learning experience.

Differences surround staff involvement in the sessions. Both staff and students commented
on this topic; however, the focus of each group differed significantly. Students wanted more
staff involvement; this was supported by staff, who spontaneously commented that students
did not get as much instruction as perhaps was needed due to the layout of the classroom.
However, staff thought students’ engagement may be influenced by the background of the
facilitator, focusing on clinical versus academic training. Both staff and students commented

that a demonstration would be useful.

With regard to the different media used, both groups found the pencils used for line drawing
an easier media to work with. The reasons for this were the ease of application, thus saving
time, and there was less mess than that created using paint. Staff, understandably, were
concerned with the cost implications as the cosmetic pencils were expensive. Cost was
unlikely to be a concern to students, as they are the consumer within the context, whereas

staff assume the role of service provider.

4.9 Discussion
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The results of the evaluation questionnaire clearly show students enjoy engaging with body
painting as a learning activity; 77.1% preferred body painting, compared to 14.5% for line
drawing, and 8.4% having no preference. The qualitative data from focus groups and
questionnaires substantiates this, suggesting that this is due to the fun and social nature of
the activity. As speculated before, perhaps this may also be in part due to the practical

nature of the learning activity, which offers students a break from didactic teaching.

Despite the fact that there was no significant difference between body painting and line
drawing in the cross-over results, questionnaire respondents reported body painting
(56.6%) as being of superior educational value when compared to line drawing (33.7%),
while 9.6% of students did not perceive one media to be more beneficial than the other.
From the student comments the use of colour associated with body painting appears to be
the major factor attributing to this. Further qualitative research, such as focus groups, may

be able to explore this further.

Body painting, as evidenced by the qualitative data, is perceived by students to be an
enjoyable activity; 77.1% of respondents found body painting to be more enjoyable than line
drawing (14.5%). Again, some students had no preference for activity, with 8.4% reporting

neither to be more enjoyable.

Body painting and line drawing were implemented into the curriculum as methods of
teaching clinical skills and surface anatomy. Body painting was deemed to be slightly more
effective (47.0%) as a method for learning surface anatomy in comparison with line drawing
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(41.0%) by responding students. Other respondents could not distinguish between the

methods as a learning tool (12.0%).

In support of our qualitative findings, 78.3% of responding students thought that using body
painting and line drawing helped break down barriers to peer-physical examination. Some
students did not find the activities helped (8.4%) and the remainder were undecided

(13.3%).

Finally, students were asked whether or not they would recommend these techniques to
other medical schools. A resounding 88.0% of students would recommend their introduction

into the curriculum; 2.4% would not and 9.6% were unable to decide.

The self-report questionnaire data is useful for gaining a quick overview of the participants’
views on the educational interventions. However, this data cannot be relied upon as the
questionnaire was issued immediately after the session. As mentioned previously, this
means responses could be subject to knee-jerk reactions or participants may have felt
pressured to respond in a particular direction due to peers or the staff presence when filling
out forms. | have used this data with caution, only to add further viewpoints which may not

have become evident by other methods.

With regard to the cross-over study results, mid-tests did not reveal any significant

difference between scores attained by those body painting and those line drawing
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(p=0.149). However, those who had undertaken the role of the painter recalled significantly
more (p=0.04) information than those who acted as the canvas. This result was expected
because the painter was the most engaged partner in the process. The painter’s role was
the most interactive. The canvas can see the instructions but is often, unless mirrors are
provided, unable to visualise both the painting process and the finished product. This
passive role was likely to be the reason for the lower mean score for students who acted as

the canvas.

The post-tests,12 weeks after the sessions, did not reveal any differences between those
acting as the painter and those acting as the canvas (p=0.773). Furthermore, there was no
difference between the two teaching methods studied, body paints and line drawing

(p=0.574).

Direct comparison of body painting and line drawing, from mid and post-test data, revealed
that neither method was a more superior tool for learning the surface anatomy of the thorax
and boundaries of thoracic viscera. Neither method facilitated a higher level of retention of
knowledge than the other. This result was not surprising since the activity was almost
identical, both groups marked outlines. They only difference was the media used, pencils
versus paints. This semblance in activity was not planned; but in practice, body painting
students opted to use black lines instead of colour when painting, making the activities
difficult to tell apart. This highlights a difficulty in controlling experimental conditions in a real

world setting.
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In order to see the benefits of using body paints, which from student testimony appears to
be the use of bold colours, large areas of painting may be needed. The author and
colleagues believe that body paint, as a media, is most useful for painting block areas, for
example viscera and dermatomes. Boundaries, as resulted in this study, may have been
too similar for any differences between the methods to be highlighted. Students choosing
not to use block colour is likely to be as a result of the time pressures they reported in the

evaluation questionnaire.

The participating students in this study were first years, with little experience of clinical
examination and body painting. This meant that the rib counting and location of other bony
landmarks was a slow process, students appeared tentative when applying the points
required on the skin. It may have been better to have run this study later in the term when
students were better rehearsed at locating bony landmarks. However, timetable restrictions
prevented this. Again, an issue associated with educational research in the real world

setting.

Reasons for the similarity in mean test scores between the two groups (BP & LD) may have
been familiarity with the questions. With a test of only 11 questions it is conceivable that
students recalled the questions. Furthermore, the post-test was after the formal examination
period, this was to ensure retention of knowledge was tested, however may have been

counterproductive as students would have recently revised the content.
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The tests used in this study were oriented towards surface anatomy, which was not
examined in the January exams. Surface anatomy forms part of the May Objective
Structured Clinical Examinations (OSCEs). Despite this, students will have revised this

surface anatomy as part of their study of the thorax in preparation for the exams.

Another factor to impact on the test scores was discussion. When completing the post-test
students were seated in a lecture theatre. Despite strict instructions not to confer, students
discussed answers. As students were seated with friends, and not in anatomy groups, this
meant there was cross-talk from students in different intervention conditions. The level of

conferring was so severe that two senior members of staff attempted to intervene.

Additionally, students would have been able to see the response of the person next to them
if they so wished. Within a lecture theatre setting it is easy to see the Keepad™ of the
person either side of you, this may even happen involuntarily. The conferring and
observation of other people’s responses is likely to have strongly impacted upon the results

of this post-test.

This may, in part, be due to the exam revision period whereby all students would have
studied the content recently, thus negating the impact of the intervention. The previous
discussion regarding collusion between peers during the post-test may also be a valid
consideration here. Students’ mean mid-test and post-test scores, for both conditions (BP &
LD) combined, were 55.02% and 61.98% respectively. These results, as reported earlier,
show a statistically significant increase in knowledge recalled (p=0.038) from mid to post-
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test. In addition to the timing of the post-test, immediately after the formal exam period, and
the possibility of collusion between peers, the curriculum structure may account for this
increase. Students are likely to have had additional teaching and learning experiences over
the 12 week post-intervention period. This is due to the integrated curriculum. Content
covered in the teaching session and test could have been repeated in physiology, clinical

skills teaching, or subsequent anatomy teaching.

The utility, or usefulness, of an assessment has been defined as a product of its reliability,
validity, cost-effectiveness, acceptability and educational impact[150]. Acceptance is an
important consideration for any type of assessment, whether it be a formal exam or a
smaller scale test, as in this case. Students enjoy using Keepad™, as it is both novel and
easy to use. Irrespective of this, future tests may need to be administered either on paper or

using the University intranet, as these make test conditions more manageable.

Another difficulty associated with educational research is that of accounting for variable
student motivation and learning. Some students will be active in their approach to learning
through the year, whilst others will condense study into the days surrounding the exam

period.

Both parts of this study enable conclusions to be drawn about the factors influencing the
success of a teaching intervention. These factors are specific to the context of this study,

but may provide lessons which are generalisable.
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The student and staff comments regarding mirrors, temperature and space, demonstrate
the importance of the teaching environment. This is especially important in the body
painting and clinical examination contexts as the environment is hugely influential with

respect to students’ willingness to participate and, more specifically, undress.

Although comments on staff input and feedback were varied, this is an area which requires
consideration. Students have a need for reassurance and feedback. This may not always
be possible on an individualised basis due to time constraints and the student to staff ratio.
Students’ requests for a demonstration of the practical component in this study may be a
method which institutions can utilise instead. Although not feedback, this preliminary
demonstration would illustrate to students what was required of them, thus providing
reassurance and showing that the outcome is attainable. A demonstration had been
planned for each of the intervention teaching sessions, but due to a breakdown in
communication between the internal and external facilitators this did not go ahead. The
demonstration would have shown students how long to spend on each part of the task, and
may have made them less tentative in their approach, as well as highlighting where to mark

on the skin.

The requests for a demonstration, coupled with the requests for clear instruction sheets,
highlight the need for the desired outcomes of any teaching session to be explicit. It is well
known that assessment drives learning[171], however, the student comments are indicative

that so too does a goal. In this context, that would have been producing a painting that
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matched that shown in the demonstration. This may have acted as a focus for students,
ensuring that they kept to task during the painting process, which by their own admission
was a fun and sociable activity. Ensuring that the desired outcomes of any teaching session

are explicit would certainly be a generalisable finding.

With regard to the use of art based approaches, such as body painting and line drawing,
their success appears to be founded within their interactivity. Attention, within the lecture,
wanes after approximately 17 minutes[171] . The approaches in this study encourage
students to be active learners. The organisation of the session is such that students are
constantly changing activity, including listening to didactic teaching, reading instructions,
painting and rehearsing a clinical examination. This not only appears to keep the students’
attention but is, as reported in part one, appealing to all learning styles; visual, auditory and
kinaesthetic learners[90]. This change of activity is not always practical, but could be
something for academics to think about further, as a means by which student attention and

motivation can be maximised.

This study may provide some evidence as to the effectiveness of teaching living anatomy in
an undergraduate medical curriculum. Living anatomy is the basis of clinical examination.
For this reason it is the connection between gross anatomy and clinical practice[198].
Ganguly and Chan (2008) believe that living anatomy cannot replace cadaveric anatomy in
medical education[199]. They defend the inclusion of cadaveric anatomy in the curriculum
on the grounds that students require a 3-dimensional anatomical knowledge before they

can benefit from studying living anatomy.
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The qualitative findings in both parts of this study provided a plethora of evidence regarding
why students believe body painting and line drawing are useful approaches for introducing
clinical examination. Inclusion of clinical examination needs to be carefully planned due to
cultural and social sensitivities[76, 198]; the methods in this paper may provide an approach
for introducing an examination which is both fun and sociable but remains educationally
beneficial. Exposure of the body carries with it specific meaning[76]. Art based approaches
breakdown the apprehension students may experience when exposing their bodies. The
media used, from the author’s observations, act as a distracter. Anecdotally, students have
reported that the paint feels like their clothes and they forget they are naked. This means
that once students progress to the subsequent clinical examination, the barriers to nudity

have already been partially, if not fully, broken down.

McLachlan et al (2010) discuss peer-physical examination (PPE), stating that students
ought to be able to select their PPE environment where possible, and that this should
include selecting whether to work with friends or unknown classmates[200]. This emulates
the body painting set-up; students at Durham are encouraged to choose who they work with
and whether or not they work in the open plan or enclosed areas of the room. This is
accepted practice because, as McLachlan et al (2010) suggest, there is not a single

successful strategy which promotes willingness to participate in PPE.

McLachlan and colleagues reported students’ perceiving PPE as being a valuable

experience in terms of clinical skills and future clinical practice[200]. This mirrors the
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findings of both parts of this study, where students reported body painting as a useful
precursor to clinical examination and practice. They particularly emphasised how they
gained an understanding of the vulnerability their future patients will feel when requested to
undress. If not for the content knowledge gained, this may be a primary reason for body

painting to incorporated into the medical curricula.

Anatomy teaching in most undergraduate medical courses in the UK has moved from
traditional instruction towards an integrated, clinically-based training [201]. Schools are
replacing the requirement for students to learn vast amounts of factual knowledge with
anatomy taught within the clinical context. Dangerfield and colleagues [201] report that such
curriculum change has led to the exploration of new initiatives for the delivery of anatomy

teaching. New methods are flexible, relevant and contextual.

In 1990, Cox[202] advocated that new concepts should not be integrated into the curriculum
unless they are relevant and contribute to practice. In order to facilitate retrieval of
knowledge, students ought to be provided with relevant clinical learning experiences; these
experiences should be in context, as encountered in actual practice[203], the rationale for
this being that the next time the problem is experienced the answer will be retrieved and
used in context. This suggestion mirrors the work of Godden and Baddeley[204, 205], and
the contextual learning study in Chapter 5 of this thesis. Rolfe and Sanson-Fishcer
(2002)[206] also campaign for contextual learning; “it is important to ensure that students
are exposed to the sorts of clinical conditions they will be likely to encounter frequently in

their clinical practice”.
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Cost implications are a consideration when implementing any activity into the curriculum,
especially given the 2010 reductions in University funding when major budget cuts were
made [207]. “Clinical teaching methods should take into account a number of issues,
including the amount of teaching time and other resources required[206].” Art based
approaches to both anatomy and clinical skills teaching are cost effective methods of
teaching large groups of students as the products, particularly the paints, are relatively
cheap, little instructor input is required and large numbers of students can be taught
simultaneously. Universities may need to further utilise such approaches; however,
attention must be paid to ensure that the content is relevant and, as described previously,

can be taught contextually.

The evaluation data from this study and the literature [206]call for further inclusion of
immediate feedback into teaching sessions. Such feedback motivates students as it
enables progress to be gauged with respect to factors such as knowledge, competence and
faculty expectations. Faculty expectations were evidently a consideration for the
respondents in this study, as was indicated by their requests for feedback and
demonstrations from faculty. Feedback encourages students to adopt a deep approach to
learning [90, 206]. Incorporating such feedback must therefore be a consideration when

designing teaching interventions, such as body painting sessions[206].

It is well documented that medical education, and specifically anatomy education, strongly

emphasises rote learning [90, 208]. Rote learning maintains students in a position of
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passive learning[90, 208]; effective learning results when pre-existing knowledge is built
upon, when learning is contextual[187] and when a learner has the opportunity to elaborate

on new knowledge[177].

It is the role of an educator to provide teaching and learning opportunities which facilitate
coherence between studies (the education context) and professional activity (the practice
context). Chastonay (1996)[208] states that, “students who are provided with the
opportunity to practice and apply their knowledge to the resolution of problems, have
greater confidence in their professional abilities.” Furthermore, Chastonay[208] provides
evidence that teaching based upon this philosophy maintains the cognitive performance of
students, facilitates the development of their aptitude to solve medical problems and is

perceived by students to be both motivating and stimulating.

The above statements can be evidenced by 