
Making Sense of the 2-Phase 
Examination System
What is tested?
Why?
How to approach each phase?

Laetitia Jaillardon and Niki Skeldon



Making Sense of the 2-Phase Exam 
System

1. Why a 2-phase exam?

2. Phase 1 or phase 2 topic?

3. Do I have the right methods for learning?

4. Top tips!



Ethos behind 2-phase testing

• To ensure a strong foundation in pathophysiology and mechanisms of disease to 
underpin the practical skills

• To encourage application of Quality principles to every aspect of clinical pathology right 
from the start

• To encourage study of core texts early in the residency

• To facilitate the examination experience for residents

• To bring the examination process in line with other European colleges



Phase 1 v. Phase 2

• Lab management and Quality
• Mechanisms of disease 
• Pathophysiology 

• Applied knowledge
• Analytical concepts and methodologies
• Interpretation of clinical pathology data
• Diagnostic reasoning
• Practical skills

Phase 1 Phase 2 



Phase 1 v. Phase 2

• Causes of test inaccuracies 
  (relates to Quality)

• Mechanism of renal biomarker 
increases

            (relates to renal pathophysiology)

• Coagulation cascade details 

• Test analytic concepts and 
interpretation

• Interpretation of a renal panel of 
results

• Interpretation of a TEG graph

Phase 1 Phase 2



Pop Quiz



Quality control procedures are primarily designed to 
detect failure in which phase of the laboratory testing 
process?
A. Analytical phase
B. Preanalytical phase
C. Postanalytical phase
D. Clinical interpretation phase

Ref: Arnold, J. E. et al. (2019). ASVCP Guidelines: Principles of Quality Assurance and Standards for Veterinary Clinical 
Pathology (version 3.0): Developed by the American Society for Veterinary Clinical Pathology’s (ASVCP) Quality Assurance 
and Laboratory Standards (QALS) Committee. Veterinary Clinical Pathology, 48(4), 542–618. 
https://doi.org/10.1111/vcp.12810

LAB MANAGEMENT AND QUALITY

https://doi.org/10.1111/vcp.12810


Proteinuria associated with chronic glomerular disease 
results from disruption of which component?

A. Renal medullary interstitial urea concentration gradient 
B. Glomerular basement membrane filtration barrier integrity 
C. Renal tubular epithelial apical brush border transport proteins
D. Juxtaglomerular apparatus renin secretion signalling pathways

Ref: Stockham & Scott, 3rd ed., Chapter 8: Urinary System

PATHOPHYSIOLOGY



Normal synovial fluid viscosity is primarily maintained by 
which molecular component?

A. Albumin
B. Fibrinogen
C. Hyaluronan
D. Immunoglobulin G

Ref: Stockham & Scott, 3rd ed., Chapter 20: Synovial Fluid

(PATHO)PHYSIOLOGY



A blood gas analysis in a dog yields the following results.
Which acid–base disturbance is most consistent with these 
findings?

A. Uncompensated metabolic acidosis
B. Fully compensated respiratory alkalosis
C. Partially compensated metabolic acidosis
D. Mixed metabolic acidosis and respiratory acidosis

Ref: Stockham & Scott, 3rd ed., Chapter 10: Blood gases, Blood pH and Strong-Ion 
Difference

BIOCHEM – DIAGNOSTIC INTEPRETATION

pH: 7.24 (RI: 7.35–7.45) 
HCO₃⁻: 14 mmol/L (RI: 20–24 mmol/L) 
PaCO₂: 28 mmHg (RI: 35–45 mmHg)



A 7-year-old Labrador Retriever presents with these 
findings. Which factor most likely contributes to the 
decreased tT4 concentration?
A. Increased clearance
B. Underactive pituitary gland
C. Altered thyroglobulin conformation
D. Autoimmune destruction of the thyroid gland

Ref: Stockham & Scott, 3rd ed., Chapter 17: Thyroid function

PATHOPHYSIOLOGY 

• Lethargy
• Weight gain
• Exercise intolerance
• Serum tT4 decreased
• Serum TSH increased



A dog has clinical signs compatible with hypothyroidism. 
Serum tT4 is decreased, and serum TSH is increased. Which 
diagnosis is most strongly supported?

A. Euthyroidism
B. Hyperthyroidism
C. Primary hypothyroidism
D. Secondary hypothyroidism

Ref: Stockham & Scott, 3rd ed., Chapter 17: Thyroid function

BIOCHEM – DIAGNOSTIC INTERPRETATION



A dog with suspected hypothyroidism has a decreased tT4 
concentration. Which additional test is most useful for evaluating 
the concentration of biologically available thyroxine?

A. Free T4
B. Total T3 
C. Serum TSH
D. Thyroglobulin antibody

Ref: Stockham & Scott, 3rd ed., Chapter 17: Thyroid function

BIOCHEM – DIAGNOSTIC PATHWAY



A dog has severe bacterial peritonitis. What is the best 
explanation for the leukogram findings? 

A. Marrow exhaustion
B. Storage-pool depletion
C. Increased granulopoiesis
D. Neutrophil production exceeding demand

Ref: Stockham & Scott, 3rd ed., Chapter 2: Leukocytes

BONE MARROW PATHOPHYSIOLOGY AND LEUKOCYTE KINETICS

WBC: 7.2 × 10⁹/L 
Segmented neutrophils: 2.1 × 10⁹/L 
Bands: 3.4 × 10⁹/L 
Metamyelocytes: 1.1 × 10⁹/L
Smear examination: toxic changes 



A greyhound repeatedly has a neutrophil count slightly below the 
reference interval established for the general canine population. 
Which interpretation is most appropriate?

A. Bone marrow pathology
B. Breed-associated variation
C. Overwhelming inflammation
D. Immune mediated neutropenia

Ref: Stockham & Scott, 3rd ed., Chapter 2: Leukocytes

HAEMATOLOGY – BREED SPECIFIC INTERPRETATION



Which principle is most important for obtaining an 
accurate cell concentration from a Neubauer counting 
chamber?

A. Count cells in one area
B. Apply a consistent dilution
C. Use identical chamber volumes
D. Relate cells counted to the defined volume

Ref: Stockham & Scott, 3rd ed., Chapter 2: Leukocytes

HAEMATOLOGY – ANALYTICAL PRINCIPLES AND METHODS



Persistent fasting hyperlipemia most strongly suggests 
abnormality of which process?

A. Intestinal lipid absorption
B. Clearance of circulating lipoproteins
C. Hepatic synthesis of bile acid molecules
D. Renal excretion of non-esterified fatty acids

Ref: Stockham & Scott, 3rd ed., Chapter 16: Lipids

PATHOPHYSIOLOGY 



Lipemia may interfere with photometric laboratory 
methods primarily through which analytical mechanism?

A. Altered enzymatic substrate binding
B. Increased light scattering by lipid particles
C. Increased light absorption absorption within the sample
D. Reduced analyte diffusion through reagent reaction mixtures

Ref: Stockham & Scott, 3rd ed., Chapter 1: Analytical and Diagnostic 
Concepts: Getting it Right

ANALYTICAL ERRORS



PHASE 1 – RENAL PATHOPHYSIOLOGY



PHASE 2 (HAEM) – DDx NEUTROPENIA



PHASE 1 – THYROID (PATHO)PHYSIOLOGY



PHASE 1 – PATHOPHYSIOLOGY (EFFUSION FORMATION)



PHASE 2 (BIOCHEM) – ANALYTICAL CONCEPTS



Learning how to learn

Do I really know myself?





WHAT YOU'VE JUST EXPERIENCED HAS A NAME:

Knowledge component
Oneself as a learner

How the brain works

Improvement of metacognitive skills <=> academic success

Effective learning strategies

Regulatory component
Planification (before)

Monitoring (during)

Evaluation (after)

Metacognition



WHY WERE SOME OF YOU CONFIDENT (OR NOT)...AND WRONG?

The illusion of learning
Concept mapping Retrieval practice

Feels effective

Actually learned

Karpicke JD & Blunt JR . Science. 2011. N=120

55% 45%

28% 60%
The feeling of knowing is not a reliable 

indicator of actual knowledge



We learn ONLY if we make mistakes

Prediction 1
Feedback 1

Prediction 2
Feedback 2

Stahl AE, Feigenson L. Science. 2015. 
Clarck A. Behav Brain Sci. 2013
Dehaene S. 2018

Your brain constantly learns by predicting and correcting

Making mistakes while practising is 
the mechanism, not an accident.

THE MECHANISM BEHIND THE ERROR



ACTIVE RETRIEVAL >> PASSIVE REREADING

Retrieval beats rereading, even when it feels worse

Rereading can improve immediate performance but 
repeated retrieval produces more durable learning.

Passive rereading Active retrieval

Feels easy Feels difficult

Creates familiarity Reveals what you can retrieve

Can create false 
confidence

Strenghens long-term 
retention

Bjork & Bjork, 2011

Before rereading a topic studied weeks 
ago, try to recall it first. It may feel 

difficult but that difficulty is not failure!

14 Rereading (20 min)

1 study (5 min) + 3 retrieval

+21%

+12%

Roediger & Karpicke 2006. N=180 undergraduate students



FEEDBACK INCREASES LEARNING RETENTION

Feedback closes the loop
Feedback reveals the 

gap and turns it into learning
Self-testing creates 

a prediction
Retrieval after feedback 

makes the correction durable

Feedback is not only for wrong answers.
It stabilizes correct answers that learners are unsure about.

Butler AC, Karpicke JD, Roediger HL. 2008. J Exp Psychol. N=30 studentsCorrect on initial MCQ

Attempt first, check feedback, and retrieve again later



MIXING SUBJECT EVEN WHEN IT FEELS HARDER

Distributed and mixed practice > massed practice

Distributed/Interleaved practice

Massed/blocked practice
Biochemistry Hematology Cytology

• N=787 7th grade children
• 4 mathematics problems studied for 4 months 
• Either by blocked either by interleaved practice
Rohrer D et al. 2019. J Educ Psy. 

Lipid metabolism
RBC membrane

Hepatic steatosis

If it is feel harder...it's probably working better
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The forgetting curve and the spacing effect

Rapid drop 

Each recall resets the curve to a higher level

Later recalls take less effort

Spacing beats cramming right before the exam
Making sense of a 2-phase exam

MAKING KNOWLEDGE MORE RESISTANT TO TIME

Ebbinghaus 1885



Can I improve my memory?

Mnemonics / Acronyms
Turn a dry list into a memorable phrase or word

Method of loci / Memory palace
Associate each piece of information with a real or imagined place

Elaborative encoding
Link new information to an image or something you already know

First, let’s retire a myth: your memory isn’t “visual” or “auditory.” 
The VAK/VARK learning-styles model is a neuromyth, not supported by evidence.



Example of a memory palace:



The last but not least: SLEEP!!!
SLEEP HELPS CONSOLIDATE WHAT YOU PRACTISED

Skaggs & McNaughton. 1996. Science

Sleep is an active phase of consolidation



Exam blueprint

SOURCE % OF EXAM

Textbook 65-75

Journal 25-35

SPECIES % OF PHASE 2 EXAM

Non-species specific 20-25

Canine 25-30

Feline 20-25

Equine 10-15

Farm animal 5-10

Exotics 5-10

Laboratory animal 5-10

GCP TOPIC % OF PHASE 1 EXAM

Lab management and 
Quality

25-30

Mechanisms of disease 35-40

Pathophysiology 35-40



Vital Resources
• ECVCP 2026 Reading List
https://www.ecvcp.org/sites/www.ecvdi.org/files/medias/documents/ECVCP/2026%20ECVCP%20Board%20Examination
%20Reading%20List.pdf

• ECVCP Information Brochure, Section 5.3
https://www.ecvcp.org/sites/www.ecvdi.org/files/medias/documents/ECVCP/ECVCP%20Information%20Brochure%20M
arch%202024.pdf 

https://www.ecvcp.org/sites/www.ecvdi.org/files/medias/documents/ECVCP/2026%20ECVCP%20Board%20Examination%20Reading%20List.pdf
https://www.ecvcp.org/sites/www.ecvdi.org/files/medias/documents/ECVCP/2026%20ECVCP%20Board%20Examination%20Reading%20List.pdf
https://www.ecvcp.org/sites/www.ecvdi.org/files/medias/documents/ECVCP/ECVCP%20Information%20Brochure%20March%202024.pdf
https://www.ecvcp.org/sites/www.ecvdi.org/files/medias/documents/ECVCP/ECVCP%20Information%20Brochure%20March%202024.pdf


Top tips for tackling Zachary

• Don’t lose sight of the titles and subtitles: provide the overview

• Focus on the “Essential Concepts” boxes and Figures

• Always consider clinical implications to determine which details are relevant

•MCQs WON’T be taken from E-tables/supplements

• Repetition vital



A dog with acute bacterial pneumonia has neutrophils accumulating within 
pulmonary microvessels. Molecular analysis shows markedly impaired 
neutrophil integrin activation.
Which step of leukocyte recruitment is most directly impaired?

A. Rolling
B. Margination
C. Firm adhesion
D. Transendothelial migration

Ref: Zachary, 7th ed., Chapter 3: Inflammation and Healing

Classic FACT RECALL-type question



Two strains of the same bacterium are administered experimentally 
to identical groups of dogs.
Which conclusion is best supported by these data?

Finding Strain A Strain B
Infectious dose required Low High
Tissue invasion Extensive Minimal
Mortality 80% 5%
Toxin production High Low

A. Strain A has greater virulence
B. Strain B has greater infectivity
C. Strain A produces less tissue injury
D. Strain B produces greater host susceptibility

Ref: Zachary, 7th ed., Chapter 3: Inflammation and Healing

INTERPRETATIVE-type question



Top tips for tackling Stockham

• Intimate familiarity required

• Constantly consider whether the information describes the causes of a change in a test 
result, or the interpretation of that change

• For Phase 1,  focus on early parts of each chapter (in general!)
• i.e. Physiologic concepts

• For Phase 2, learn the hypo/hyper tables

Causes/Mechanisms = Phase 1
Interpretation = Phase 2



Top tips for tackling journals

• >90% questions taking from core reading list: VCP!
• Avoid single articles demonstrating an esoteric new finding that’s not part of a wider 

trend of research
• Pay attention to reviews
• Focus on the key “take-home” message
• Consider whether an article may invoke Quality questions



Top tips for Phase 2 – all sections

• Attend Summer School mock exam (every 2 years – next one 2027)

• Practice at speed, including "marathon sessions"

• Unfamiliar topics – exotics, tox path etc.: apply first principles

• Breed specifics

• Get advice from recent candidates



Top tips - Haematology

Rigid adherence to systematic evaluation of blood films and bone marrows

Don’t forget quantitative estimations of any change
• Estimated differential count
• ‘Mild/moderate/marked’

Focus on less familiar species (Schalm species-specific chapters)

Practice dot plot analysis for the principal analysers

Practice TEG interpretation

Papers: species-specific publications and method validation studies



In cats, Heinz body haemolytic anaemia can cause which 
error when the CBC is obtained with the ADVIA 2120? 

A. Decreased MCHC 
B. Increased haematocrit 
C. A marked spurious leukopenia 
D. An erroneous BASO WBC count 

Reference: Spurious, marked leukocytosis in 2 cats with Heinz body hemolytic anemia
Courtney E. Johnson, Davis M. Seelig, Frances M. Moore, Tammy J. Ruska, Daniel A.Heinrich. Pages: 232-239. First 
Published: 26 May 2020, https://doi.org/10.1111/vcp.12860

Classic FACT RECALL-type question

https://onlinelibrary.wiley.com/doi/10.1111/vcp.12860
https://onlinelibrary.wiley.com/authored-by/Johnson/Courtney+E.
https://onlinelibrary.wiley.com/authored-by/Seelig/Davis+M.
https://onlinelibrary.wiley.com/authored-by/Moore/Frances+M.
https://onlinelibrary.wiley.com/authored-by/Ruska/Tammy+J.
https://onlinelibrary.wiley.com/authored-by/Heinrich/Daniel+A.
https://onlinelibrary.wiley.com/authored-by/Heinrich/Daniel+A.
https://doi.org/10.1111/vcp.12860


Top tips - Cytology

Don’t neglect technical aspects: 
• Special stains and ICC antibodies
• Microscope set-up: Raskin final chapters
• Principles of flow cytometry, ICC, PARR, cell block techniques

Don’t forget unfamiliar tissues – Raskin chapters on:
• Reproductive
• Neuroendocrine
• CNS and eye 

What level of anatomic histo is relevant?
• Consider what is useful for a cytologist to know
• What cells where? What tumours where?



A tongue FNA from a dog reveals the features below.
What is the most likely interpretation?

A. Liposarcoma
B. Rhabdomyoma 
C. Clear cell carcinoma
D. Granular cell tumour

Cytology • Polyhedral cells, 
individualised or in groups

• Abundant cytoplasm with 
clear vacuoles

• Moderate anisocytosis and 
anisokaryosis, 
multinucleation

Special staining PAS positive, Oil red O negative

Immunohistochemistry Demin positive, Cytokeratin 
negative

Reference:Sebastian, K. N., Magestro, L., Kiupel, M., & Radin, M. J. (2021). What is your diagnosis? Lingual 
mass aspirate from a dog. Veterinary Clinical Pathology, 50(4), 615–617. https://doi.org/10.1111/vcp.12985

INTERPRETATIVE-type question



Top tips – Glass slides
Practice low power scanning to gain speed and return to lower power before leaving a slide 

“What have I missed?” “What else could it be?”

Practice at speed, including "marathon sessions"

Paste template in Examsoft (don’t waste time formatting)

If you’re struggling with a case: Description!

Haem: Scan whole slide – microfilaria, platelet clumps, agglutination etc.

Cyto: Don’t forget:
• Background
• Cellularity and preservation
• Nucleoli – more marks than you might expect
• Organisation – 1 pt for quality of answer



Top tips - Biochemistry
Practise case write-ups at speed: Sharkey LC, Radin J (2010). Manual of Veterinary 
Clinical Chemistry: A Case Study Approach. Teton Newmedia.

For cases, consider your target audience: clinicians

When listing DDx for a change, must highlight the most important

Summarise the main findings in your interpretation

Don’t panic if not all aspects of a case fit perfectly
• Real cases
• Discuss comorbidities and unexpected results

Familiarise yourself with toxpath terminology (“reduced RBC mass”, not “anaemia”)

For tox path and exotics: first principles



Signalment: 9-year-old female entire cocker spaniel.
Presenting complaints: vomiting, diarrhoea, weight loss, and icterus. 
What is the most likely cause of these laboratory findings?

A. Hepatic insufficiency
B. Hyperadrenocorticism
C. Cholestatic hepatopathy 
D. Acute hepatocellular necrosis

Reference: Stockham SL, Scott MA. Enzymes In: “Fundamentals of Veterinary Clinical Pathology”. Ames, IA: 
Iowa State Press; 2008: 650-658, 690-695 and 770.

INTERPRETATIVE-type question



Multi-stage interpretative

17. This histogram illustrates distribution of test results for populations with and 
without a disease. A and B are proposed cutoff values for disease diagnosis.  What do 
A, B, C and D represent? 
X axis = concentration of measurand. Y axis = frequency of results. 

A. A = 100% sensitivity, B = 100% specificity, C = false negatives, D = false positives
B. A = 100% specificity, B = 100% sensitivity, C = false negatives, D = false positives
C. A = 100% sensitivity, B = 100% specificity, C = false negatives, D = false positives
D. A = 100% specificity, B = 100% sensitivity, C = false positives, D = false negatives

Multi-stage INTERPRETATIVE-type question



18. The vertical dashed line is the test cut off point (results to the right of this are deemed 
positive).  If this is moved to the RIGHT, what effect would this have on sensitivity, 
specificity, and the number of false positive test results?

A. Specificity increases, sensitivity decreases, and false positives increase
B. Specificity decreases, sensitivity increases, and false positives increase
C. Specificity increases, sensitivity decreases, and false positives decrease
D. Specificity decreases, sensitivity increases, and false positives decrease

19. In which scenario would it be appropriate to move the test cut off point to the RIGHT?

A. The prevalence of the disease is high
B. The treatment has significant side effects
C. The treatment is cheap and relatively harmless
D. The consequences of missing a diagnosis are severe

Reference: Bellamy JEC, Olexson DW (2000). Quality Assurance Handbook for Veterinary Laboratories, 1st ed. Wiley-Blackwell. p. 71-3



Conclusions

2 phase-exam will help you to get (even) better. And you are now ready to 
tackle it!

Phase 1: Lab management and Quality, Pathophysiology and 
Mechanisms of Diseases

Phase 2: Applied knowledge, analytical methodology, test interpretation, 
diagnostic reasoning and practical skill

Practice and learn regularly by actively retrieving. And sleep!



THANK YOU!



Any questions?


