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Preface

The second edition of our book has been a wonderful opportunity to 

update relevant content, expand the areas of clinical practice dis-

cussed and, perhaps most importantly, improve the layout and format-

ting using Universal Design for Learning principles. This edition has 

benefited from extensive reader feedback about the first edition which 

we are very grateful for. We hope that this second edition will help 

enhance clinical and professional reasoning skills of veterinary stu-

dents and veterinarians around the world. Keep on problem- solving!
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C H A P T E R  1

Learning to learn and its relevance 
to logical clinical problem- solving
Ivan Newman
Specialist Study Skills Tutor, Dyslexia Assessment & Consultancy Ltd, London, UK

The why

• Animals present to veterinarians with clinical signs, not diagno-

ses. Therefore, the aim of this book is to enhance your clinical 

reasoning skills by providing you with a consistent and transfera-

ble problem- solving framework that can be applied to common 

clinical signs in veterinary practice.

• Most of the chapters relate to small animal practice, but there are 

also chapters demonstrating how to use the problem- solving 

framework in exotic animals and horses as well as a chapter dis-

cussing a framework for professional reasoning.

• Before we start, though, we should review why having a consist-

ent problem- solving framework can be so powerful for veterinary 

students starting on their clinical journey as well as veterinarians 

who have knowledge and experience but may struggle when 

medical cases become more complex or unusual.

Learn more effectively

This chapter will help you learn more effectively, both to build your 

veterinary knowledge and more generally. Of course, as learning 

carries on beyond graduation, many of the ideas described here will 

be useful for years to come and so are relevant to those of you who 
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may be studying for post- graduate qualifications. The chapter 

examines:

• How we learn – using our senses in combination to boost 

memorisation

• How to use this book

• Study skills strategies for veterinary knowledge.

Let’s get going

How do we learn? Our five senses play a major part in how and what 

we learn, as much of what we learn is based on memory; using them 

together results in much better memory outcomes than only using 

one or even two senses.

Consider this sequence of learning something new: reading 

alone; reading with hearing; reading with hearing plus kinaesthetic 

(doing or acting out); reading with hearing plus kinaesthetic (doing or 

acting out) and repetition. As we proceed through this sequence, we 

understand and remember more and for longer (Flanagan 1996) – 

what could be called the ‘staircase’ of memorisation.

We remember:

• 20% of what we read

• 30% of what we hear

• 40% of what we see

• 50% of what we say

• 60% of what we do

• And as much as 90% of what we read, hear, say, see and do.

That last bullet point is worth emphasising; we can achieve excep-

tional results by combining multiple senses (see Figure 1.1).

Of particular relevance to this book, placing information within 

‘frameworks’ further boosts memorisation. In the context of veteri-

nary studies, imagine you are in a lecture, in person or online, and 

the presenter just verbally describes a procedure step- by- step. How 

much do you remember? Perhaps not too much. Now imagine that 

the presenter talks you through the procedure step- by- step using a 

diagram, ideally using colour. Are you likely to remember more? 

Probably. Now imagine that you later talk yourself through the proce-

dure, using your finger to trace the diagram’s steps. Is your memory 
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Read Hear See Say Do Read, hear,

see, say & do

Percentage of What We Remember

Figure 1.1 Visual representation of the staircase of memorisation.

Listening only = likely 

forgetting 

Listening + diagram = 

better 
Listening + diagram + 

tracing = better still 

Listening + diagram + 

tracing + doing = even 

better 

Listening + diagram
+ tracing + doing + 

explaining to others =
best yet

Figure 1.2 Introducing a diagram into the sequence of actions to improve under-

standing and memorisation.

better? Again, probably. Now additionally you perform the procedure 

either in mime or a practical session. How is your recall now? Quite 

likely better still. Finally, if you add in teaching the procedure to 

someone else, you will achieve the highest level of memorisation.

Figure 1.2 illustrates this idea of increasing ability to memorise. 

Note that the graphic itself provides a sequence/framework that can 

be learned, and it uses colour and directional symbols to support the 

above description and underlying concept.

Figures 1.1 and 1.2 embody alternative representations of broadly 

the same idea. This repetition is intentional; repetition is important in 

building memory, especially if that repetition occurs multiple times 

shortly after original exposure to the material (Ebbinghaus 1885; 

Flanagan 1996). This is one of the key elements of the problem- 

solving framework we will discuss – repetition and consistency of 

clinical reasoning steps regardless of the clinical problem.
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How is this learning theory relevant to this book?

This book is designed to give you a multi- sensory approach to learn-

ing, reinforced by repetition, together with a robust framework on 

which to ‘hang’ veterinary facts. The problem- solving framework is 

based on pathophysiological principles that will lead you to a deeper 

understanding, enhanced ability to recall information and more reli-

able diagnoses.

Chapter 2 introduces you to clinical reasoning in general and the 

logical clinical problem- solving (LCPS) process in particular. It uses 

case studies to illustrate the strengths and challenges of different 

clinical reasoning approaches.

The subsequent chapters use particular clinical problems to illus-

trate and further explain how to use LCPS for common clinical signs. 

Each of the four steps is consistently colour coded so you can asso-

ciate the colour to the step. The case scenarios in many chapters 

will help you visualise how LCPS is applied to real- life cases.

Every chapter opens with an orientating introduction and ends 

with a key points recap. Figure 1.3 illustrates how the structure of the 

chapters leads to understanding and memorisation. Take a moment 

to follow the flow step- by- step.

You can perhaps see what is ‘going on’ here. The book is designed 

to help you remember and learn more effectively by providing a 

Each Chapter

1. Orientation

2. Case studies to 

illustrate the 

clinical reasoning 

process

3. Key points

Case-based structured

explanation

Visualisation

Multi-step clinical 

reasoning process

provides structured 

thinking

Understanding and

memorisation

Define &

refine 

the 

problem

Define &

refine 

the 

system

Define

the 

location

Define

the 

lesion

Figure 1.3 How the structure of the chapters leads to understanding and 

memorisation.
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 process, scenario- based text, graphics, colour and repetition – many 

of the elements in the staircase to memorisation. You can add fur-

ther elements, such as talking through to yourself (subvocalising; 

see Figure 1.4) each step of the LCPS process for each scenario 

and perhaps teaching each of the scenarios within the clinical rea-

soning process to a colleague (a learning buddy; see Figure 1.5).

Visual Visual

Auditory

Kinaesthetic

Silent reading

Monosensory

Reading with

subvocalization

Multi-sensory

In
c
re

a
s
e

d
 a

b
ili

ty
 t
o
 r

e
m

e
m

b
e
r

Figure 1.4 Memorisation benefit through subvocalisation.

Mutually directed

Co-operative, both benefit

Semi-to-informal

More enjoyable than studying alone

Figure 1.5 Benefits of having a learning buddy.
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Key points – learning more effectively

• Make your learning multisensory. The more senses you use, the 

better you remember.

• Create and use frameworks on which to ‘hang’ your knowledge; 

they are powerful tools to help you remember and learn.

• The logical clinical reasoning process, the framework at the heart 

of this book, is specifically designed to help you become a more 

effective veterinarian, especially when faced with the unexpected.

http://nwkpsych.rutgers.edu/~jose/courses/578_mem_learn/2012/readings/Ebbinghaus_1885.pdf
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C H A P T E R  2

Introduction to logical clinical 
problem- solving
Jill E. Maddison1 and Holger A. Volk2

1 Department of Clinical Science and Services, The Royal Veterinary College, 

London, UK
2 Department of Small Animal Medicine and Surgery, University of Veterinary 

Medicine Hannover, Hannover, Germany

Introduction to clinical reasoning

We all remember our first driving lessons, which may have been quite 

challenging – for us and/or our instructors! We had to think actively 

about many factors to ensure we drove safely. The more experienced 

The why

• The aim of this book is to assist you to develop a structured and 

pathophysiologically sound approach to the diagnosis of common 

clinical problems in small animal practice.

• The development of a sound basis for clinical problem- solving 

provides you, a current or future veterinarian, with the foundation 

and scaffolding to allow you to potentially reach a diagnosis 

regardless of whether you have seen the disorder before.

• Furthermore, the method presented in this book will help you 

avoid being stuck trying to remember long differential lists and 

hence free your thinking skills to solve complex medical cases.

• The aim of the book is not to bombard you with details of different 

diseases – there are many excellent textbooks and other resources 

that can fulfil this need. What we want to provide you with is a frame-

work by which you can solve clinical problems and place your 

 veterinary knowledge into an appropriate problem- solving context.
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we became at driving, the more non- driving- associated tasks, such as 

talking to our passengers, listening to the radio and changing the radio 

channels, we were able to do while driving. If we had attempted any 

of these tasks at the beginning of our driver training, we might have 

had an accident. As we become more experienced at a task, we need 

to think less about it, as we move to what is known as unconscious 

 competence (Figure 2.1).

Unconscious competence

I have done lots of practice

and can now perform the

skill without even thinking

about itConscious competence

I can now perform the

skill but I have to

concentrate while doing it

or I fail

Conscious incompetence

I now know about that skill

but I have attempted to do it

and failed

Unconscious incompetence

I don’t even know what the

skill is so have no idea that I

can’t do it

Lots of practice

Lots of practice

Awareness

Figure 2.1 Skill acquisition pathway. (This pathway can apply to the acquisition 

of any skill.)

We see a similar process in clinical education. During the progres-

sion from veterinary student to experienced clinician, knowledge and 

skills are initially learnt in a conscious and structured way. Veterinary 

undergraduate education in most universities is therefore based on 

systems teaching, discipline teaching, species teaching or a mixture 

of all three. These are excellent approaches to help develop a sound 

knowledge base and understanding of disease processes and 

treatments.

However, when an animal or group of animals becomes unwell, the 

clinical signs they exhibit can be caused by a number of disorders of a 

range of different body systems – the list may seem endless. They do 

not present to the veterinarian with labels on their heads stating the 

disease they have (more’s the pity!). Therefore, for veterinarians to 
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fully access their knowledge bank about disorders and their treatment, 

they need to have a robust method of clinical reasoning they can rely 

on. This method allows them to consolidate and relate their knowledge 

to the clinical case and progress to a rational assessment of the likely 

differential diagnoses. This makes it easier to determine appropriate 

diagnostic and/or management options for the patient. Because you 

have a clear path, communication with the client becomes easier.

The next part of the journey to becoming an experienced clinician 

is that clinical judgement and decision- making processes become 

unconscious or intuitive. The rapid, unconscious process of clinical 

decision- making by experienced clinicians is referred to in medical 

literature as intuition or the ‘art’ of medicine. The conscious thinking 

process is often referred to as ‘science’ (evidence based) or analytic. 

Intuition is context- sensitive, influenced by the level of the clinician’s 

experience, context- dependent and has no obvious cause- and- effect 

logic. Why is this important? We have all thought ‘I just know that the 

animal has . . .’ The unconscious mind will pretend to the conscious 

mind that the clinical decision was based on logical assumptions or 

causal relationships. This is not a problem as long the intuition or 

‘pattern recognition’ has resulted in a correct diagnosis. However, 

when it does not, we need to understand why it failed and have a 

system in place to rationally progress our clinical decision- making.

This book will provide you with the tools and thinking framework 

needed to unravel any clinical riddle, unleashing the potential of your 

unconscious mind rather than blocking your working memory as you 

try to recall all of the facts you may have once known.

Why are some cases frustrating instead of fun?

Reflect on a medical case that you have recently dealt with that 

frustrated you or seemed difficult to diagnose and manage. Can 

you identify why the case was difficult?

There can be a multitude of reasons why complex medical cases 

are frustrating instead of fun.

• Was it due to the client (e.g. having unreal expectations that 

you could fix the problem at no cost to themselves? Unwilling or 

unable to pay for the diagnostic tests needed to reach a diagnosis? 

Unable to give a coherent history?)


