ISSN: 0975-833X

Available online at http://mww.journalcra.com

INTERNATIONAL JOURNAL
OF CURRENT RESEARCH

International Journal of Current Research
Vol. 13, Issue, 06, pp.17760-17772, June, 2021

DOI: https://doi.org/10.24941/ijcr.41562.06.2021

RESEARCH ARTICLE OPEN ACCESS

ASSESSMENT OF CLINICAL REASONING IN DENTAL STUDENTS;
A CROSS-CURRICULA COMPARATIVE STUDY

*Ebtihaj Talal Nafea

Department of Medical Education, Dental School, Taibah University, 42353 Janadah Bin Umayyah Road,

Medinah, Saudi Arabia

ARTICLE INFO

ABSTRACT

Article History:

Received 24" March, 2021
Received in revised form

15" April, 2021

Accepted 20" May, 2021
Published online 26" June, 2021

Key Words:

Clinical Reasoning,
Curriculum, Dental,
Dentistry, Dental Students,
Education, Gender Role.

Objectives: In response to the gap in the dental literature, the present study aimed at developing a
high-quality test to assess clinical reasoning skills in dental students. In addition, it also aimed at
understanding the effect of many factors on the level of clinical reasoning development. M ethods:
An online test was created to assess different skills involved in the process of clinical reasoning using
a combination of well-known tools. The innovative approach for this quantitative cross-sectiona
study was used to assess clinical reasoning in final year dental students from three different schoolsin
the United Kingdom and Saudi Arabia. Response rates were different for each school being 50%,
51% and 45%. The study took place in 2013. Results. The developed tool was valid, reliable and
effectively matched to the sample ability. No statistical difference was found between the samples
with regards to their gender or curricula. Conclusion: Mixing more than one type of clinical
reasoning assessment proved to enhance the effectiveness of assessment. Curriculum effect on
clinical reasoning skills found to be minimal for students later in their undergraduate years. Students’
gender has minimal effect on clinical reasoning skills. More research is recommended to further
understand the development of clinical reasoning processin dental students.
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INTRODUCTION

Clinica reasoning, decision making, clinica thinking, diagnostic
reasoning and medical problem solving are different terms used
synonymously in the literature to describe how clinicians make
decisions (1, 2).Many definitions were formulated to describe this
process depending on the different views of their creators (3).The
phenomenon of clinical reasoning could be simply defined as the
complex process, during which a health professiona is working
through a clinical case in order to find possible solutions regarding
diagnosis and management dealing with many influential factors in
order to use knowledge and critically think through possible options
(3-5). The process of clinica reasoning involves the use of different
skills such as gathering of information, hypotheses generation, proper
application of knowledge and decision making. There are many
factors affecting the development of clinical reasoning skills in
undergraduate students, which can be classified into four major
categories: task attributes, e.g. degree of risk involved; patient’s
attributes e.g. the nature of the dentist-patient relationship; the context
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e.g. organisational factors; and attributes related to the decision
maker e.g. gender and the type of undergraduate curriculum (2). With
regard to the assessment of clinical reasoning, there are about twenty
heterogenous methods mentioned in the literature. These methods
mainly fall into three categories: non-workplace-based assessment
such as Script Concordance Test (SCT), Multiple choice questions
(MCQs), Key Feature (KF) and Patient Management Problem (PMP);
assessment in simulated clinical environment such as Objective
Structured Clinical Examinations (OSCE); and workplace-based
assessment such as direct observation (6). In this research the
discussion will be kept to the first category. Tools in this group can
also be categorized based on their purposes as some assess the product
of clinical reasoning e.g. (KF), while others are more concerned with
the process itself e.g. (SCT), which was developed in response to the
fact that there is a need to assess clinical reasoning process itself not
only the end product of it (7). These tests also have varying degrees of
validity and reliability. In general, there is no single tool or measure
that could best assess clinical reasoning process or its end products
while being both valid and reliable. Instead, one should carefully
consider the aims, objectives and reasons for this assessment in order
to choose the test that best meets them (8).The combined use of more
than one type of clinica reasoning assessment tools may add to the
usefulness of the test. The application of a multi-instrument test for
clinical reasoning was used to assess undergraduate medical students
with satisfactory reliability levels (9-11).
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Although clinical reasoning is a critical skill of paramount importance
in al hedth professions, little research was devoted to this area in
dentistry (12, 13).Similarly, the need to develop an assessment method
for clinical reasoning in dentistry was raised as no assessment tool was
satisfactory (14). Moreover, cals for the possibilities of integrating
more than one type of tools to assess clinical reasoning was raised
(15).This gap is till not being addressed in the dental literature. This
research discusses a cross sectional quantitative study, in which a new
way to test clinical reasoning in undergraduate dental students was
developed as a mixture of three different assessment tools for clinical
reasoning in asingle test. This study aimed to:

Evaluate the effectiveness of this innovative method in
assessing clinical reasoning in dental students

Examine the possible effect of participants’ gender on their
level of clinica reasoning skills

Examine the possible relationship between the type of
undergraduate curriculum modd and the development of
clinical reasoning skills by applying the test to participants who
were selected from three different dental schools, two in the
United Kingdome (UK) and one in Saudi Arabia (SA)

MATERIALS AND METHODS

This study was approved by the Ethical Committee of the University
of Nottingham U09/2010.We developed Clinical Reasoning Test
(CRT) using a combination of assessment tools in order to test various
elements of clinical reasoning as follows:

A modified version of the KF test was used to measure the
skill of gathering of important information from the patient
history

A Patient Management Problem (PMP) was used for the
assessment of hypothesis formation and the ability to work
through a specific case

A SCT was used to measure hypothesis evaluation

A small number of questions testing biomedical science
knowledge

KF Items. KF items of the test were modified to include only three
open-ended questions in contrast to the original test which had alarge
number of questions that require four hours of testing to reach an
acceptable level of vaidity (16).

PMP Items: The longitudina nature of the PMP was maintained
throughout the entire test, which means that each dental case was
presented in a logical order similar to discussing an actual clinical
case starting with the patient’s history and clinical features and
finishing by a management plan. The test was case-based so that the
participant went through multiple questions regarding the selection of
data, gathering of information, hypothesis generation, interpretation
of findings, dealing with new information, hypothesis testing,
providing final diagnoses and selection of management options, in
addition to a small number of questions testing basic knowledge. The
examinees must select among multiple aternatives. Then the results
of actions are provided as they proceed through the cases. In contrast
to the original PMP test scoring system which concentrated on the
ability of data gathering rather than making appropriate decisions
(16), decision making was also included as a component to be tested
in the developed CRT.

SCT Items: The developed CRT had atotal of only ten SCT items
related to two of the cases in contrast to the origina SCT, which has
many questions requiring nearly one-hour of testing time (17).

Knowledge-Based Items: Knowledge is one of the important factors
affecting clinical reasoning (18). A decision was made to include two
questions to test the biomedical science knowledge of the participants.
However, these questions were imbedded in the PMP discussion of

the clinical casesin the CRT and were included in the analysis as part
of the PMP because they follow the sequence of discussion related to
the clinical cases and were formatted as PMP items.

The CRT Formats: The test was divided into five dental casesin an
attempt to refer to multiple dental divisions including restorative
dentistry, pedodontics, periodontics, oral pathology and ora
medicine. These cases tackle different dental problems that a general
dentist may regularly encounter, including improper composite
restoration, fluorosis, periodontitis in a diabetic patient, dental trauma
in a child and problems with tooth eruption. In addition to the
biological problems, a psychosocia component was also a feature of
the test. Final CRT items were developed in different formats, see
appendix 1. The test had a total of 31 MCQs, yes/no and open-ended
questions. The test items were classified according to the known
components of clinical reasoning (19), and the classification was then
confirmed by inputs from seven expert dentists and expertsin medical
and dental education. Classification, categories and subcategories of
thetest items are presented in table 1 and 2.

Scoring the CRT: We scored test results both manually, for the short
text answers (looking for key words) and electronically for the MCQs.
The total mark of each question varied according to the input required
to answer the question. Some questions have a total mark of 1, some
have 2 and some have a total mark of 3. All marks were given as a
numeral without fractions. Blank and incorrect answers were given a
mark of zero. The marks for the short text answers and the MCQs
were then added to the marks for the 10 SCT questions. Marking of
the SCT items, was followed using the original marking scheme (20).
The total mark available for the CRT was calculated as 45 marks, 10
of which came from SC items. For the test marking please refer to
Appendix 2.

Phasesfor CRT Development: Before piloting the CRT, the test was
reviewed by a panel of twelve experts in different fields of dentistry
and dental and medica education. This convenience sample of
experts came from SA, the UK and Canada. The panel include the
creator of SCT (21) and the developer of the framework of clinical
reasoning in dentistry (22) in addition to other dental educators.
Changes were made to some of the test questions in response to
experts’ reviews. Some of the changes included adding more visual
cues as many dental conditions are dealt with by pattern recognition,
changing some wording, and adding some questions. We then carried
out a pilot study using a convenience sample of thirty final year
undergraduate dental students from the participating schools, and a
convenience sample of thirteen experts (with more than ten years of
experience in dental practice) from the UK and SA. Reliability value
was not satisfactory for the pilot phase (Cronbach’s alpha was as low
as 0.61), and students-item interaction reflected that most of the test
items were easy compared to the students’ ability. There was a
statistically significant difference between the experts’ and students’
samples, which contributed to the test validity. In response to the
analysis of the data obtained from the pilot study, measures to
enhance the student-item interaction and to increase the test reliability
were taken. The test was amended and problematic items were
removed and dtered in order to increase their difficulty level. Some
redundant items were also excluded to reduce the noise when
conducting statistical analysis. The iterative process of the CRT
development is illustrated in Figure 1. The fina version of the CRT
was delivered in an online format using Survey Monkey software®,
and the average time to take the test was 20 minutes. Browsing of the
test was unidirectional in order to prevent consequentia help (the
ability to correct earlier answers using information presented later in
the test). The link to the test was sent to all final year dental students
through the gate keeper in each school. The choice of online survey
was made in order to increase the response rate as participants can
take the test any time at their convenience, and to take the advantage
of including high resolution pictures for the cases without adding
extra cost. Site visits to describe the purpose of the study and to
recruit participants using a short PowerPoint® presentation were
carried out. Participation of students was encouraged by offering
entry to araffle for Amazon® vouchers.
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Participants: Participating schools implement different curriculum
models for their undergraduate BDS (Bachelor of Dental Surgery)
courses. These schools are: The University of Birmingham and the
University of Manchester in the UK and King Abdulaziz University
in SA. Analysis of their curricula was based on the SPICES and the
Integrated Ladder models (23, 24) and was described in another
research. (2)One participating school implements PBL, which is the
Dental School at the University of Manchester, whereas the curricula
of the remaining other dental schools preserve the separation between
pre-clinical and clinical phases of denta education. The two UK
dental schools show elements of student-centered approach being
more prominent at Manchester. The level of curriculum integration
was different for the three schools being higher for the University of
Manchester, followed by the University of Birmingham, and finaly
King Abdulaziz University with mainly discipline-based education.
The Birmingham Dental School had a total of 77 fina year denta
students, the Dental School at King Abdulaziz University had atotal
of 96 fina year students, and the total number of fina year dental
students was 81 for the University of Manchester. The response rates
were different for each school being 50%, 51% and 45% respectively.
76% of our collective students’ sample were female. Data collection
was carried out over three months. Participants were targeted
approximately in the middle of their final year 2013. Choosing fina
year students would ensure that almost all students would have gained
all the required teaching and training needed to be future dentists, and
alow fair comparison of their curricula effects on clinical reasoning
skills of their students. This would also deal with the fact that
different subjects are taught during different year group of the
programs. Another convenient sample of sixteen expert dentists, with
more than ten-year experience in dentistry, was aso participating in
the final study, seven of which were females. They received the same
electronic version of the CRT as the student sample with an
information letter. Inputs from experts also provided information for
the SCT marking (25) (20).

RESULTS

A total number of fifteen experts ensured that the test organization and
its contents were matched to its objectives and specifications and thus
provided both content and face validity. The construct validity was
supported as the expert sample preforms significantly better than the
students’ sample, p value =0. The reliability value of the CRT items,
(indicated by Cronbach’s alpha), was 0.51, 0.90 and 0.79 for KF, PMP
and SC items respectively. Cronbach’s alpha was calculated for the
whole CRT as well. It was 0.93 for the combined students’ sample
from the three different schools indicating that the test was reliable.
The person-item map was created to examine the interaction between
participants’ ability and the final CRT items as measured by Item
Response Theory (IRT) (26), see Figure 2. Results of normality tests
showed that some of the data were not normally distribute. Therefore,
non-parametric tests were used to carry out statistical comparisons.

The Relationship between Students’ Gender and their
Performance in the CRT: The mean values of the total test scores
for both males and females were approximately similar being 25.67
and 26.04 respectively. The P value was equal to 0.56 (>0.05), which
indicated that the data did not provide datisticaly significant
evidences of a difference between males and females in their total
CRT marks.

Comparison between the Samples from the Different Schools
Taking the CRT: The mean values for the total CRT marks from
King Abdulaziz University, Birmingham and Manchester participants
were 27.44, 25.23 and 24.58, respectively. The spread of scores, as
shown by the standard deviation values, was a little higher for
Birmingham and Manchester participants than it was for King
Abdulaziz group. The non-parametric test Kruskal Wallis was used to
analyze our continuous and non-normally distributed data as we
intended to compare more than two independent groups.

There was no statistically significant difference between the CRT
scores obtained by students from the three different schools (H (2)
=1.835, P=0.4).

Correlation between Knowledge and Clinical Reasoning: In order
to understand the effect of knowledge on clinical reasoning we
analyzed the correlation of knowledge-based questions in the CRT
(Q5 and Q25) and the total test marks obtained for the students’
sample. Pearson correlation coefficient values were 0.61 and 0.54
respectively, which indicates a strong positive correlation.

The Effect of the Time Spent for Taking the Test on the CRT
Marks: One of the advantages of the online test is that it is possible
to measure the duration that each participant spent during the test.
Spent time was calculated for students’ and expert dentists. It was
found that the female and male student samples nearly had the same
time spending behavior when taking the CRT, mean values were
18.61 and 19.11 minutes respectively. It was aso found that the
experts spent less time to answer the test when compared to the
students’ sample, mean values were 14.93 and 18.86 minutes
respectively. The correlation of time spent by the students’
participants during the test and the total marks was calculated and
Pearson correlation coefficient, r was 0.18.This value is considered as
a datistically weak correlation. It means that time spent by the
students during the test was weakly positively correlated to the tota
test mark.

DISCUSSION

The clinical reasoning test presented in this study aimed to mix more
than one type of the well-known assessment tools used in the
literature. The intention was to add the advantages of these tools in
one high quality test for clinica reasoning. The developed CRT has
been shown to have acceptable levels of validity and reliability despite
of the shorter overall testing time used compared to what was claimed
by the original tools involved to reach acceptable vaidity. The CRT
presented in this study comprises all the important guidelines agreed
upon by experts in clinical reasoning which are: the question should
be based on a clinica case, the question represents a challenge
achievable for the student, the correction scale (i.e., scoring grid) is
explicit, and a panel of experts revises the questions (27).Different
items of the test examined different components of the clinica
reasoning process such as selection of information, hypotheses
generation, testing of hypotheses, providing management options as
well as a few knowledge-based questions. The test was also able to
statistically differentiate between students and expert dentists, which
supports what is known in literature (28-30). Furthermore, it was able
to evaluate the interaction between subjects and test items following
the concepts of IRT (31).

The results of the current study showed that there was no statistically
significant gender-related difference in the total test marks. This result
was consistent with many other studies which indicated that there is
no relationship between gender and the level of clinical reasoning
ability (10, 32-34). Beside its passive effect in case of dental and
medical students, it was also been found that gender difference does
not affect the treatment decisions made by dentists and these decisions
are made irrespective of gender. However, male dentists tend to
perform complex therapies themselves, whereas female dentists
referred more patients to speciaist (35). In contrast, the results of
Groves et al (36)study suggested that female gender was a positive
predictor of the clinical reasoning ability. However, this was approved
for only one type of clinical reasoning assessment namely the clinical
reasoning problems (CRP) and not in case of another type of clinical
reasoning assessment used in the same study; Diagnostic Thinking
Inventory (DTI). The explanation given by the authors was that female
students tend to be more careful and thorough in their approach to
diagnosis as they can identify al critical features from a case
presentation, in the case of a CRP.
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Table 1. CRT items categories using inputs from experts and suggestions made by the resear cher based on theliteratureregarding
the components of clinical reasoning

Categories Subcategories Questions
Selection of information Key features from the case presentation Q1, Q6, Q26
Selection of discriminatory questions Q8
Processing of new information Q9
Hypotheses generation Generating diagnostic hypotheses Q2, Q10, Q18, Q19, Q27
Suggesting causes to the problems Q17,Q21, Q22
Hypotheses testing, Script Concordance Q11, Q12, Q13, Q14, Q15, Q16, Q28, Q 29, Q30, Q31
Decision making Selection of required investigations Q3,Q23
Management options Q4, Q7, Q20, Q24
Knowledge based questions Preventive measures Q5
M anagement options Q25

Table 2. Classification of the CRT items accor ding to their type of clinical reasoning assessment tool

Key Features Patient Management Problems Script Concordance
Q1, Q6, Q26 Q2, Q3, Q4, Q5, Q7, Q8, Q9, Q10, Q17, Q18, Q19, Q11, Q12, Q13, Q14, Q15, Q16, Q28, Q 29,
Q20, Q21, Q22, Q23, Q24, Q25, Q27 Q30, Q31

the pilot phaze of data
collection {30 studénts + 13
Experts)

content and face validation CRT amended following the

the provesional CRT by 12 experts experts' comments

[pilot study} data analysis: experts
validation with 3 more amendment of the CRT
experts, the total number of {redundandies in MCOs
experts who reviewd the CRT removed, difficulity
increazed)

|definitive phase) data antysis:
reliability [Cronbache's
alpha=0.93), items difficulity better

calks=ification and definitive phase of data
categorisation of the CRT collection (129 students+ 16

items by 7 experts experts) matched the students’ ability

Itenlt Item23 Item3
Item2 Item20

3
5
A

# Ttesl: Jtemld TItemdl Iten7
g2z Iteml( [tem27 Item28 Itengg Item30

Itemll [teml2 Iteml8 Iten26
Iteml [tem6
Itemd  Items

[
=
-
g

3

-1

-2
Figure 2 Item-student map for the final phase of the stu+dy. Each # representsfour students. The values on theleft of the scaleare
logits. Items of thetest are presented with their number of order in the CRT, M =mean, S= 1 standard deviation from the mean, T
= 2 standard deviations from the mean. Most of the test items match students’ ability.
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The type of undergraduate curriculum appeared to play arole in the
development of dental and medical students’ clinical reasoning skills
especialy during their early years of undergraduate education (36,
37). However, curriculum impact on the level of clinical reasoning is
argued to diminish when students approach their final years (2, 10).
Although the mean value of the total test mark was dlightly higher for
the King Abdulaziz sample than that of the other two cohorts,
statistical comparison between the three samples supported the null
hypothesis in that there was no significant difference between the
different cohorts. Thisfinding also showed that there was no statistical
difference between the samples despite the cultural and geographical
differences. This result agrees with what is argued about the effect of
the different curricula on the development of clinical reasoning skills
in medical students in the literature. It was suggested that although
there are significant differences in the clinical reasoning ability of
medical students in favor of the PBL program over the students from
traditional curriculum, this difference diminishes when students
proceed to the last years of their study, suggesting that towards
graduation there is no differences in reasoning ability based on the
type of undergraduate curriculum (10, 36, 38).

In order to explain our results, we suggest that this is a reflection of
the fact that our study targeted the students when they were in their
final year of undergraduate dental course. It is not unusua for the
students at this stage to perform similarly, as they have aready
acquired al the basics to become dentists. However, they were still
lacking the element of experience as reflected in the satistical
difference of the performance between the students and experts’
dentists. Many studies showed that expert dentists perform better than
dental students (28-30). The results of the current study showed that
experts performed better and spent less time answering the CRT
compared to the students’ samples. This finding was consistent with
what is published in the literature as experts usually spend less time to
reason through clinical cases than novices (39, 40). The results also
showed that despite the small number of the knowledge-based
questions, there was a strong positive correlation of results obtained
for these questions with the total test marks obtained by the students’
sample. This finding supports what was argued in the literature about
the importance of knowledge in clinical reasoning skills devel opment
(41-43). The presented study has limitations in that comparing single
test results from different cohorts of students at different schools may
not be sufficiently reliable because of the psychometric sources of
errors generated by group and cohort effects which could limit the
generalizability of findings (44). Differences in students’ admission
strategies, the hidden effect of the different curricula, and cultura
effects are matters which further complicate the problem. Longitudinal
benchmarking might provide better comparison than a cross-sectional
study.

CONCLUSION

An innovative test was devel oped to assess clinical reasoning which is
clamed to add the advantages of well-known tests. The level of
clinical reasoning was not affected by the gender or the types of
undergraduate curriculum.
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Appendices

Appendix A: Screenshotsfor Clinical Reasoning Test

Chmcal Reasorng Test
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Serryees 1

e e et TE B PR it AU TV s Wt Do el WRCTY SrOnyeus a1 SR ts A lrTrany o Te
el of B vty w8 S Sreied s T Me ParhopEne & Srcly wdertany I p ey e B RtorEs B ey e
Trae o o g e T o v W I, W P Ty e O masnce T wy
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Pt .

Coeny e

O et

Metey for e r

]

Urheeraty of oegar, s
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1. What is your gender?

Femas

Clinical Reasoning Test
CASE 1

A Kryear oy o 1o g derts e Ty of e el 13 b wer o TILL eapeclE’) e BN She ot be
- o

s T ] sy
o e 4 ey U N Oy SRR T Spcried Nl W & s ) A gl Sk T SRR e L
e vt s i

Emamn
e mruray St

s mr—
T ROE U T R CRORT W T, S RSP TR U LA | ACE WP TR D W I O GO R L
SCONA Corvpmute Araton 1 e e LT LA, LLT 800 LA The LU e | S G e e s Mhase bt e
P prereaan The LT af  sdepais SLas dma | el sm Sl £ arrd peim Derersmed et & ooad
T s By b T i (T Tl e (Tt T v ey w5l

o e
R ) 8 et et I T B S

3. List the features frem the cadse descriphion above that ceuld help you in making &
disgnosis for her complamt [List st heast three)

’
4, AR this stage, what is your most ikely diagaosis for the LLT?

5. What turther investigations will help you 1o diagnose this probldem, or confirm pour
dingnesis?
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Chnical Reasoning Tesl

I

6. If you suppose that this lady has a high composite filling for LL7, and by reviewing
her dental record, it was found that her dentist had used composite for anterior teeth.
How can you manage her problem? Choose the best answer.

~

~

~

~

-

-

SIghty reduce the fiting by 0 Smm

Regiace Me TN Dy & new One Wih COMposite T FOtencr leeth

00 2 W Qaurs (spire)

IGNOre The procsem a6 [ el GO Ay W rme. | Wil Undengo 10N by CHNCINg
IORrEry TGN pOINtS N4 reouce e Rang

Sepace e Ming e amagam

7. How could this problem be avoided in the first place?

Chnical Reasoning T est

CASE 2

A NG yea O Mate Ca™ 10 yOUF TINIC COMQLANING OF DPOWISh GOOOUNISON 470 IFTeQULE el feated 1D NS Jrteror leel a8 seen N e
FCAFT Me I8 8y and Joee nO WD UN0W NG oo Me S50 Jted T he's Nad D30 teeth Mnoe Ne W3S 3 GPD Dt et oW T & Like
care of Mem ang ey 3T IMProVving HIE NASONIETY K INGaN 37 he came 10 Pve N The UK 2 years ago

Listupto 3
1 | l

2 [ |

3 | |

9. If you could choose the course of action to follow, what would you like to do
immediately? (choose one)

~
“ Agk the pabent more questons

“ Conouct Intraoral examinason

© Gove him oral hygens INStrUCHions And a0 SCANG,
© Take anweay

© Rafer the patient 10 30 OFN PIMCIOGY EPOCLANET
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Chnical Reasoning | est
10. From the list below select the (THREE) most important questions that you would like
to ask the patient,

™ Do you have oler SDINGS aMecieg’

-
i
-
-
e
-
-
-

HOw TeQUErYy 30 YOu DIUSN YOUF e ”
00 you use Nuondated 100N pase

D0 you Rave 2y DI oF sencibvey”

HOvE YU SEDECENISE TAITS 1D yIUF )

Do you S iols of cofies of a7

WWhat type of water dia you USed D IR TN FOU WS youNger
Dud you Pawe 2y Senous (ENecs when you were 3 bady 7

D0 you 0 ChNOMeETaNe moum saeh ™

Chnical Reasoning Tesl

The pEnts Feaer 10 T DFeious QUEEdoms we

1 HOw Troquertly 00 you DRUsh your ieefh? | Drush my Seeth hetce 3 day

2 Db you POwe Xy SanoE IINSCE Whon YoU Wore 3 Bady” No | Somt Tl B0

3 00 you use CROMendane Mouth wash 7 Yes | usualy uee I 0moR 3 day Or 200Ut TVee MOMDs
4 VP type of mater (30 yOu USed B0 GNP ahen yOu were yourges 7 TaD saler

£ Do you hawe Jmy pain of serstivity” ND

6 0o you anmil Iols Of COMee OF 1837 | USUly LIS WO CUpS OF DIaCK COMes Gy

7 Do you use fuondated looth paste? Yes

8 DO you hawe Oer SDENGS ATeCied” | NAve & 4-yoir (M0 Sisier and she hanr! Qol 198 prodeem.
§ Have you experieroed rauma © your teeth” Car™ remermber

11, Select (THREE) results from the list below that you would expect to find during
examination:

™ Genersssd decoouron

1 O 0O OO0 0007100 0
i
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Chrucal Reasoning Test

12. Choose (THREE) differential diagnoses
™ Genecaiued ename! arasion

T Dertmogenecs Fperect

- T

ity
3

i
E

™ tasmel cpacties

- - M

13. The following questions deal with your ability to use the results of investigations to
refine your diagnostic hypotheses
L T LTSGR 0 Idcate Now 7Y TS PO DeuoTes
¥ your Sagrvoelic I j
Mypomenic e
(ATenEnICE
Impertecta, and you fnd
e resut of nvesticabon
Wt (gereraiead Droeeieh
LSTOUTRON W e
patch and Hreg of
e, Pis Pypoffees
corwe.

14. Use the Likert scale to indicate how likely this hypothesis becomes

# yeus sgpomtc [ -]

15. Use the Likert scale to indicate how likely this hypothesis becomes

f your sapoese | -}
ypoecs wa (foofh

NucHTes | and you Bnd Te

mead? of roretrystion wow

(oo weor), T

TYDOTEES Decormes 7

“hinical Reasoning Test

16. Use the Likert scale to indicate how likely this hypothesis becomes

T your dgnossc | =
Iypomess aas (congenii

ename! defect), ard hen

you T T regut of

InvesGaton was (open

b}, i hypotesis

becowe”™

17. Use the Likert scale to indicate how likely this hypothesis becomes

¥ your dugnosac I 'I
Mypomees was ftocth

fuoroes | and you 1ng e

el OF ITeeslIQADOn was

i [The pabert had used

O gound adter mhen

e was In inda), T

THPOTEES, Decomes.

18. Use the Likert scale to indicate how likely this hypothesis becomes

¥ your Sagnoetc |
PYpOTGS w3E. [
(Armeogeness

Impertecta), ard you find

Te reeut of Pvosbgation

Wak At (Dot mother ang

father have semila

ConEon whefeas young

BANGE Fave nof. Tue

PYPOTEES Decomes:
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A S year-old, nonemOking ke Came 10 your Cinic compainng of Dieeding QUTE JNd Sad reaf. He reporied Mot he vitits e dentst oy
WEC NG OO~ G0 MPEOnPd T Ne DRAChed N W0eth oMYy ONoe 3 Ay NG 008 MOt S 0BTLN 100 W 30O AdrTed 0 Meplace

oS MESSG el

19. At this stage, what do you think are the possible causes for his symptoms (please

provide TWO causes)

2

| I
[ " J

| "

| »

~inical Reasoning Test

[P medc helory)

In e review of sy=piome e reporied mid fxigue. Me 380 reporied hat fes faiher ded of 2 hearl JEack o T age of 66 and N ToMer was
aitve and taking medicaiion for dabeise melifs. He reporied recent weight ibes. Buf you nofios ceniral cbeely

[P geta Naory)

The paient reported Bl In The pas! he Rad reguired mary AIINGS 3nd had 5 iof of leeth extracted

["era ora examenation)

EXamingion veas Mutipse MISEng e o W wra ITAgAT MEDENoE The gngva SAMorET2ed MOErZe 10 Gewars IMmammeson
Eeg TR PIUROUNCED T The Dajilae SSN000N T ADECFREME N0 MOSMAE (AU ACTUTWAINONS WeE DIeeen! PTIONG Q6D rangsd Tor
2% 2 TV 20 the NEMENIng MOLITE have RITE00N INVOlvements and waratie Oogrees of modiity.

This s e OPG of he patienrt

20, Based on the information provided, what is your most probable diagnosis of his
periodontal problem?

21. Referring to the picture, please provide a suitable diagnosts to the radiopacity in the
left angle of the mandible.

22. You offer endodontic treatment and crowns for multiple teeth, and thendo a
removable partial denture. However, the patient tells you that he cannot afford the cost
of this comprehensive treatment. He suggests that you extract his remaining teeth and
do a complete denture. You also need to do a complete denture in order to finish your
course requirements. What can you do in this case?




17770

International Journal of Current Research, Vol. 13, Issue, 06, pp. 17760-17772, June, 2021

Chnical Reasoning Test

Afew weets Mter Qheing Oral Dygene MSEUCTONS, SCHING Snd MO0t PAMING, 3nd Sndodontic irearment for U and LS you notios e oral
hygene s IMEroved Dut Dssue INRImIMI00N FEMMENS. YOu Gecioe 10 fefer the patient 19 3 PErcooDe. The Epeciaiel PErrms SURgICH
POMOCONt TRITTENt In the TAXEFY Nght EArart The haaiing rMEpIree I 1F WEh DIFEIENce of NEITIMaton of the GngIal SEUe even
N e Teated area A few MO (e e PADENt UNGEcesnl aPOMer SIIPICE Teatment 10 The Matary Wfl QUACTNt WhYch was SImiar 10 he
rl e orocedure. Unfiriurutiely the DOS! SUFgical COUMe mas 36 before. nd DO SUIgcl Teaiments wene Lnsucorssil Wi persistant
Feammaton.

23. What do you think is the possible cause of the unimproved periodontal condition?
“|

4

Chnical Reasoning Tesl

24. A lady rushes into your emergency dental clinic with her 4-year old daughter who is
erying and has blood drooling from her mouth,
What are the possible causes for her problem?
1 |
2 ' |
25, What investigations will help you to specify the possible causes?
|

H

“hnical Reasoning Tesl

The MOy FoOMe0 Tl hed GRNMer Mad JCCOentaly tiben On Nef Tace & WM 100A Mt I BT SN uay 10 YO CInic.

26, You conduct an intraoral examination and find that crowns of both upper primary

central incisors are palatally displaced but quite firm in this position,
Your most likely management will include: (CHOOSE TWO)

* EXeracion of bof upper certrals, since Tey e Geckous
- Trying i pull herm back 1o heir posSion
- Leave them 1 nat Interfenng with ocousion

- Refer Tt patiert 10 3 TUEROLIC.S WIQEON

a O o]nmn

« Talke an x-ay

27. i these teeth had been Intruded apically how would this change your management
plan?
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Chnical Reasoning Tesl

CASES

TR & 3 Dt of 3 seven-yeur i) SOy WAO ST 1 your parerss. 1 T ot tee which
IKa3 T i GhCW 1 e pRCROgE .

28. How would you describe this lesion?
s{
=

29, What are the diffi ial di of this lesion? (LISTUP TO TWO)

2

30. The following questions deal with your ability to use the results of investigations to
refine your diagnostic hypotheses. Use the Likert scale to indicate how likely this
hypothesis becomes.

" o S | d

Mypofes am (O

gngva mtammaton

ana ten you fng e

e Of restgaton wa

T (T patert e

Py w3 penal e

O T Pyt

oo

31, Use the Likert scale to indicate how likely this hypothesis becomes

¥ your dagrossc |_:]

Chnical Reasoning Tesl

32. Use the Likert scale to indicate how likely this hypothesis becomes

¥ your dagrosic I _;|
YT wa et

oye), ane e you e

8 e O Py

i P e

e e

P | T Syporees

O

33, Use the Likert scale to indicate how likely this hypothesis becomes
¥ you Sagnete | 'I
FYFOTeLS w3 (mptor

e T

e perapecs frs of the

el Dekow TEL
Pypofecs tecores.

34, Please enter your email address to take part in the raffie.

=l

=
35. We would like to conduct qualitative research about clinical reasoning using
interviews. We would like you to volunteer for our qualitative research, if you are a
Birmingham dental student and happy to be interviewed(less than 20 minutes), could
you please provide your email address below, Compansation for your time will be
provided for you
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Appendix B: Clinical Reasoning Test Marking

Question Number Question type Total mark
Q1 Open-ended 3
Q2 Open-ended 1
Q3 Open-ended 1
Q4 MCQ 1
Q5 Open-ended 1
Q6 Open-ended 3
Q7 MCQ 1
Q8 MCQ 3
Q9 MCQ 3
Q10 MCQ 3
Q11 MCQ 1
Q12 MCQ 1
Q13 MCQ 1
Q14 MCQ 1
Q15 MCQ 1
Q16 MCQ 1
Q17 Open-ended 2
Q18 Open-ended 1
Q19 Open-ended 1
Q20 Open-ended 1
Q21 Open-ended 1
Q22 Open-ended 2
Q23 Open-ended 1
Q24 MCQ 2
Q25 Open-ended 1
Q26 Open-ended 1
Q27 Open-ended 2
Q28 MCQ 1
Q29 MCQ 1
Q30 MCQ 1
Q31 MCQ 1

kkkkkk*%x



