
Physiology  
Curriculum Standard
1 January 2022

This standard has been prepared by the Royal Australian and New Zealand College of Ophthalmologists (RANZCO) 
and is subject to copyright. Except as permitted under applicable legislation, no part of this document may be 
adapted, modified or reproduced by any process (electronic or otherwise) without the specific written permission 
of the copyright owner. 



Physiology Curriculum Standard

                               © 2022  The Royal Australian and New Zealand College of Ophthalmologists - 2                        

Purpose 
The purpose of the curriculum standard in Physiology is to provide an overview of the specific topics in basic and 
applied physiology, of special relevance to a clinical ophthalmologist, that are expected to be learnt during training, 
and examinable in the Physiology examination. 

The learning outcomes and their associated performance criteria in this Basic Training standard are concerned with 
the physiology of the eye as an organ, the neurophysiology of vision and basic core physiological principles. 

This subject is the basic science which underpins the understanding of ophthalmic disease. While its clinical 
relevance may not always be immediately obvious to Basic Trainees, a good grasp and solid knowledge of the basic 
principles and concepts of ocular physiology are essential for every ophthalmologist. 

The Physiology Curriculum Standard falls under the Foundation Knowledge and Skills (FKS) Curriculum Domain. The 
trainee will successfully: 

FSK 1: Develop, apply and maintain the relevant knowledge base and critical understanding of theoretical and 
practical clinical sciences, pharmacology and pathology underpinning the practice of clinical ophthalmology 

Trainees continue to develop and apply their learning of the ophthalmic sciences as they study the sub-
subspecialities curriculum across Advanced Training. 

Structure 
This Basic Training standard comprises seven elements, each with several topics and their associated subject learning 
outcomes. 

PH1. Lids, Cornea, Sclera and Ocular Surface 
PH2. Lens, Accommodation and Emmetropisation 
PH3. Aqueous Physiology and Ocular Blood Supply 
PH4. Vitreous and Retina 
PH5. Pupillary Reflexes and Visual Pathways 
PH6. Paediatrics, Binocular Vision and Ocular Motility  
PH7. Visual Perception and its Physiological Basis 
PH8. Clinical Application 

Learning outcomes are statements of what trainees are expected to know, understand and do, while performance 
criteria specify the level of performance required to demonstrate achievement of the learning outcome. 

Learning and Teaching  
Trainees should undertake the following teaching and learning activities to assist them in achieving the learning 
outcomes and performance criteria outlined: 

• Be thoroughly familiar with the curriculum standard as it directly informs the questions in the relevant 
examination. 

• Engage with the official Subject Learning Site on the RANZCO Moodle Learning Management System. 

• The Physiology Site on the RANZCO Learning Management System contains study guides and resources 
which supplement core readings and textbooks, and signpost other important information 

The Learning experiences provided in the clinic, online, in the Induction ‘Eye-Camp’ or through assessment should 
allow trainees to be presented with examples from clinical practice, where they are expected to apply the principles 
or rules from the basic and clinical sciences that allow them to understand and interpret problems. Trainees should 
be provided with opportunities to engage actively with learning and to participate in critical discussion with their 
colleagues in small groups to apply knowledge to clinical practice. 
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Assessment 
The Ophthalmic Sciences Examinations occur within the first 12 months of training and assess trainees’ knowledge of 
the underlying science and theory which underpin all clinical competencies and knowledge. 

The Physiology Exam 
• The trainees’ learning of ophthalmic physiology is assessed through a written 2.5-hour examination. 
• The exam paper typically contains a combination of shorter answer and essay type questions. 

All RANZCO examinations are ‘blueprinted’ against curriculum standards. This means that examination boards use the 
standards as a guide to structure the examinations. The boards ensure that each examination assesses a breadth of 
knowledge by testing across all elements of the relevant standards. Examiners refer to the learning outcomes, levels 
of mastery and performance criteria when writing examination questions, to ensure that all questions asked in the 
examinations are at an appropriate depth. 

As well as ensuring that the required standards are met, all assessments are a tool to support and improve learning, 
and feedback is an essential part of that process. 

Important notes: Exam changes 2022-2023  
1. From Semester 1, 2022, RANZCO will be implementing formal standard setting methodologies across all its 

examinations and fixed and pre-published pass marks will no longer apply. This change will ensure that the passing 
standard is the same for each sitting of an examination, which is fairer for trainees. This change is in line with the 
Australian Medical Council accreditation standards for assessment. 
There will no longer be a pre-published fixed pass mark of 60% for the Ophthalmic Sciences, as all Ophthalmic 
Sciences will be moving to a variable pass mark or “cut score” from Semester 1 2022. 

2. From 2023, there will be one set of annual exams for Ophthalmic Sciences and candidates will have the opportunity 
for two attempts, if needed. The three Ophthalmic Sciencesexams will be sat together over two days in September 
(Month 8 and Month 20 of Basic Training). The format of all Ophthalmic Sciencesexams in 2023 will be multiple choice 
questions.  
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Learning Outcomes and Performance Criteria 
Trainees should be able to: 
LO1.  Describe the normal physiological functioning of the lid, cornea, sclera and ocular surface of the eye 
LO2.  Describe the normal physiological functioning of the lens, the mechanisms of accommodation and 

emmetropisation, and the assessment and management of presbyopia 
LO3.  Describe the principal laws and phenomena that apply to aqueous physiology and ocular blood supply and the 

effective measurement of intraocular pressure 
LO4.  Describe the normal physiological function of the vitreous and retina and the associated principle mechanisms 

and processes 
LO5.  Describe the principal laws and phenomena that apply to pupillary reflexes and visual pathways 
LO6.  Describe the principal physiological laws and phenomena related to binocular vision and ocular motility and their 

application to paediatric ophthalmology 
LO7.  Describe the process of visual perception and its physiological basis 
LO8.  Critically apply knowledge of physiology to the practice of ophthalmology, appropriate to stage of training 

Study Guide 
Shape1.1 Levin et al. (2011): 
Chapter 4, pp. 78– 125 and 
Chapter 16, pp. 369-382, 
Study Guide PH1.1 
1.2 Levin et al. (2011): Chapter 
15 , pp. 350–61 
Study Guide PH1.2
1.3 Levin et al. (2011): Chapter 
14  pp. 343-345 

PH1 Lids, Cornea, Sclera and Ocular Surface 
PH1:  Describe the normal physiological functioning of the lid, 

cornea, sclera and ocular surface of the eye 
1.1 The physiology of the cornea and sclera 

1.1.1 Describe: 
a. light transmission 
b. stromal components of the cornea 
c. collagen 
d. keratocytes 
e. proteoglycans 
f. nerves 
g. corneal innervation 
h. corneal maintenance and healing 
i. trophic effects of ocular sensory nerves 
j. corneal epithelial physiology 
k. corneal endothelial physiology 
l. mechanical properties 
m. drug delivery 
n. ultraviolet light transmission 
o. limbal stem cells 
p. function and properties of the sclera 

1.2 The formation and function of the tear film 
1.2.1 Describe: 

a. the tear film – production, structure, composition and function 
b. maintenance of the tear film 
c. regulation of tear film production 

1.3 The Eyelid and lacrimal drainage physiology 
1.3.1 Describe each of the following: 

a. blinking and the blink reflex 
b. the elimination of tears from the ocular surface 
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PH2 Lens, Accommodation and Emmetropisation 
Ph2: Describe the normal physiological functioning of 

the lens, the mechanisms of accommodation and 
emmetropisation, and the assessment and management 
of presbyopia 

2.1 The structure, function and ageing of the lens 
2.1.1 Describe the lens capsule and the lens zonules 
2.1.2 Explain the basis of lens refraction and transparency 
2.1.3 Briefly describe lens fibre cell differentiation 
2.1.4 Discuss each of the following: 

a. composition of the lens 
b. lens proteins 
c. lens lipids 
d. water and electrolyte balance 
e. non-electrolyte transport mechanism 
f. optical transparency and accommodation 
g. protective mechanisms in the lens 

2.1.5 Discuss the physiology of ageing of the lens 

2.2 Accommodation and presbyopia 
Describe: 

a. the mechanism of accommodation 
b. the stimulus to accommodation 
c. the pharmacology of accommodation 
d. measurement of accommodation 
e. presbyopia and its contributing factors 

2.3 Emmetropisation of the eye 
2.3.1 Define emmetropisation and the mechanisms involved in 

emmetropisation

Study Guide 
2.1 Levin et al. (2011): Chapter 5 
2.2 Levin et al. (2011): Chapter 3 
2.3  Levin et al. (2011): Chapter 
1, pp.2–3  , Chapter 4, pp.115–9 
Study Guide PH2   
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PH3 Aqueous Physiology and Ocular Blood Supply 
PH3: Describe the principal laws and phenomena that apply  

to aqueous physiology and ocular blood supply and the  
effective measurement of intraocular pressure 

3.1 Aqueous humor composition and formation 
3.1.1 Explain the physiological processes involved in aqueous humor 

formation 
3.1.2 Describe the biochemistry of aqueous humor formation 
3.1.3 Describe the composition of aqueous humor, the role of the blood 

aqueous barrier and active transport 
3.1.4 Explain the physiological basis of diurnal variation in intraocular 

pressure (IOP) 
3.1.5 Outline the pharmacology and regulation of aqueous humor 

formation 

3.2 Aqueous humor drainage 
3.2.1 Describe the fluid mechanics of aqueous humor drainage and the 

concept of outflow facility 
3.2.2 Explain the classic and modified Goldmann equations 
3.2.3 Describe aqueous drainage through the trabecular meshwork 
3.2.4 Describe aqueous drainage through the uveoscleral route 
3.2.5 Describe the effect of cholinergic mechanisms on trabecular and 

uveoscleral outflow 
3.2.6 Describe the effect of adrenergic mechanisms on trabecular and 

uveoscleral outflow 
3.2.7 Describe the cytoskeletal and cell-junctional mechanisms that may 

influence aqueous outflow 
3.2.8 Describe how glucocorticoids are involved in regulation of IOP 
3.2.9 Describe how prostaglandin analogues affect aqueous humor 

drainage 

3.3 Intraocular pressure measurement 
3.3.1 Describe manometry for measurement of IOP 
3.3.2 Describe applanation, indentation, contour and rebound tonometry, 

and factors which affect these measurements 
3.3.3 Describe the instruments used for IOP measurements 

3.4 Physiology of the ocular circulation 
3.4.1 Describe the functional differences between blood vessels in 

different parts of the eye 
3.4.2 Describe the blood-ocular barriers 
3.4.3 Describe blood flow in the retina, choroid and ciliary body 
3.4.4 Explain the regulation of ocular blood flow, autoregulation and the 

mechanisms involved 

Study Guide 
3.1 Levin et al. (2011): Chapter 
1, pp. 274-283, Table 11.2 
3.2 Levin et al. (2011):Chapter 
11, pp.274–297, Figures 11.1, 
11.4, 11.5, 11.7, 11.8, 11.9 & 
11.10 
Brook’s study guide  
3.3 Study Guide PH3 –
Tonometry Through the Ages 
3.4 Levin et al. (2011):Chapter 
10, pp.243-66; Figures 10.6, 
10.10, 10.19, 10.20 & 10.21; 
Chapter 1, pp.278–9     
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Study Guide 
4.1 Study Guide PH4.1– Vitreous 
Physiology & Adler,; Chapter 6 
4.2 Levin et al. (2011):Chapters 
18 & 19, Figures 18.11, 18.12, 
18.14, 19.2, 19.10 & 19.11 
4.3 Study Guide PH4.2– 
Electrical Responses of the 
Visual Pathways, Adler : 
Chapter 24 
4.4 Levin et al. (2011):Chapter 
12, pp. 308–15, 319–22; Figures 
12.1 & 12.13 
4.5 Levin et al. (2011): Chapter 
13, Figures 13.1, 13.2, 13.3, 13.4 
& 13.5      

PH4 Vitreous and Retina 
PH4: Describe the normal physiological function of the 

vitreous and retina and the associated principle 
mechanisms and processes 

4.1 Structure and function of the vitreous 
4.1.1 Describe each of the following: 

a. vitreous structure and composition 
b. functions of the vitreous 
c. vitreous ageing 

4.2 Biochemistry and physiology of sensory retinal transduction 
4.2.1 Describe each of the following: 

a. the visual pigments – including their biochemistry and 
metabolism 

b. photo transduction 

4.3 Electrical responses of the visual pathways 
4.3.1 Discuss each of the following: 

a. electrical phenomena in retina 
b. nature and origins of electroretinogram wave components and 
c. the different types of electroretinogram recordings 
d. nature and origins of visual evoked response components 
e. nature and origins of the electro-oculogram  
f. understand the conditions under which these tests are 

recorded 

4.4 Retinal metabolism and nutrition 
4.4.1 Discuss retinal metabolism and nutrition 

4.5 Retinal pigment epithelium and retinal adhesion 
4.5.1 Explain the functions of the retinal pigment epithelium including 

the visual cycle 
4.5.2 Describe all the mechanisms of retinal adhesion 



Physiology Curriculum Standard

                               © 2022  The Royal Australian and New Zealand College of Ophthalmologists - 8                        

Study Guide 
5.1 Levin et al. (2011):pp. 443-
445, 449-450, 452–5, 465–9, 
471, 473, 476–8 
5.2 Levin et al. (2011):pp. 502-
518 
5.3 Levin et al. (2011):pp. 528-
541
5.4 Levin et al. (2011): pp 547-
549
5.5 Levin et al. (2011):pp.553, 
555-6, 558-60 
5.6 Levin et al. (2011):pp. 580–4 
5.7 Levin et al. (2011): pp. 591–7 
5.8 Levin et al. (2011):pp. 605–9      

PH5 Pupillary Reflexes and Visual Pathways 
PH5: Describe the principal laws and phenomena that apply to 

pupillary reflexes and visual pathways 
5.1 Visual processing in the retina 

5.1.1 Explain centre-surround organisation 
5.1.2 Describe each of the following: 

a. bipolar cell pathways 
b. amacrine cell activity 
c. ganglion cell pathways 

5.2 The pupillary reflexes 
5.2.1 Describe each of the following: 

a. functions of the pupil 
b. neuronal pathways for the pupillary light reflex 
c. neuronal pathways for the pupillary near reflex 

5.2.2 Describe the sympathetic system control of the pupil and the 
pathways involved 

5.2.3 Describe how the properties of the light affect the pupillary light 
reflex 

5.2.4 Explain physiologic anisocoria 

5.3 Non-image forming vision 
5.3.1 Explain the physiological significance of ganglion cell 

photoreceptors 
5.4 The physiology of the optic nerve 

5.4.1 Describe each of the following: 
a. axon counts in the optic nerve 
b. blood supply to the optic nerve 
c. optic nerve conduction and axonal transport  

5.5 Central visual pathways
5.5.1 Describe visual field defects associated with pathway lesions 

5.6 Visual processing in the extra-striate visual cortex 
5.6.1 Describe the functional attributes of areas associated with the 

dorsal and ventral streams in humans

5.7 Visual processing in the primary visual cortex 
5.7.1 Describe each of the following in relation to the primary visual 

cortex: 
a. functional properties 
b. functional organisation 
c. parallel processing 
d. dynamic activity 

5.8 Visual processing in the extra-striate visual cortex 
5.8.1 Describe the functional attributes of areas associated with the 

dorsal and ventral streams in humans
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Study Guide 
6.1 Study Guide PH6.1: 
Binocular Vision and Stereopsis 
Study Guide PH6.2 – Extra-
ocular Muscle Actions 
Study Guide PH6.3 
Extra-ocular Muscles_ Structure 
and Functions      

PH6 Paediatrics, Binocular Vision and Ocular Motility 
PH6: Describe the principal physiological laws and 

phenomena related to binocular vision and 
ocular motility and their application to paediatric 
ophthalmology 

6.1 The physiological basis, development and features of normal and 
abnormal binocular vision 
6.1.1 Discuss each of the following in relation to binocular vision: 

a. motor fusion and fusional vergences
b. sensory fusion
c. visual direction, binocular correspondence and the horopter
d. binocular disparity
e. fixation disparity
f. Panum’s fusional area
g. dichoptic stimulation
h. monocular cues to depth perception

6.1.2 Describe each of the following in relation to stereopsis: 
a. general characteristics
b. random dot stereopsis
c. magnocellular and parvocellular stream mediated stereopsis 

physiologic basis.

6.1.3 Discuss the normal development of binocular vision 
6.1.4 Discuss the abnormal development of binocular vision, with 

specific reference to: 
a. ocular dominance histograms
b. the critical period of development
c. effects of strabismus
d. abnormal retinal correspondence

6.2 The features and frames of reference of extraocular muscle (EOM) actions 
6.2.1 Explain each of following: 

a. frames of reference of EOM
b. descriptive terms for EOM
c. models of EOM action

6.3 Structure and functions of extraocular muscles  
6.3.1 Discuss each of the following in relation to the EOM: 

a. gross anatomy
b. orbital connective tissue
c. muscle pulleys
d. orbital and global layers
e. fibre type classification
f. metabolism
g. excitation/contraction coupling
h. proprioception and proprioceptors
i. development
j. pharmacology of EOM
k. effects of disease
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6.4 Functional organisation of eye movement control 
6.4.1 Discuss the features and functional organisation of eye movement 

control 
6.4.2 Discuss the various types of eye movements, their purposes, 

features and supranuclear control: 
a. position maintenance 
b. optokinetic reflex 
c. vestibulo-ocular reflex 
d. saccades 
e. smooth pursuits 
f. vergences 

6.4.3 Describe the characteristics of the neurons of eye movement 
control 

6.4.4 Describe the anatomical correlates of eye movement control

Study Guide 
6.4 Study Guide PH6.4: 
Functional  Organisation of Eye 
Movements;.1 
Study Guide PH6.4.2 – Control 
of Eye Movements: Anatomical 
Aspects  
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Study Guide 
7.1 Levin et al. (2011): pp.698–
99 
Study Guide PH7.1: 
Psychophysical Responses 
7.2 Levin et al. (2011):pp. 12–13, 
613–4, 643, 655–61,   667–8 
7.3 Levin et al. (2011):pp.429–
32, 440–41 
7.4 Levin et al. (2011):pp.4–6, 
627–45 
7.5 Levin et al. (2011):pp.699–
702, 706 
7.6 Levin et al. (2011):pp.708-10  
7.7 Levin et al. (2011): pp. 
454–55, 648–53 

7.8 Study Guide PH7.2: Entoptic 
Phenomena 

PH7 Visual Perception and Its Physiological Basis 
PH7: Describe the process of visual perception and its 

physiological basis 
7.1 Luminance threshold 

7.1.1 Define each of the following: 
temporal summation 
critical duration 
Bloch’s law 
spatial summation 
Ricco’s law 

7.2 Luminance increment 
7.2.1 Define Weber’s law and describe how this varies throughout the 

visual field 
7.2.2 Describe the physiological principles involved in perimetric 

testing, including short wavelength automated perimetry and 
frequency doubling technology  

7.2.3 Define contrast, contrast sensitivity and contrast sensitivity 
function and describe their measurement, values and 
physiological variation 

7.3 Light adaptation 
7.3.1 Describe photopic and scotopic adaptation and recovery after 

bleaching 

7.4 Visual acuity 
7.4.1 Describe the features of the different forms of visual acuity 
7.4.2 Explain how optical, anatomical and physiological factors limit 

visual acuity 
7.4.3 Describe the clinical testing of visual acuity 
7.4.4 Describe the development of spatial vision and visual perception 

in infancy 
7.4.5 Define amblyopia and describe its features 
7.4.6 Describe changes in visual acuity with aging 

7.5 Perception of periodic stimuli 
7.5.1 Define critical fusion frequency  
7.5.2 Describe how critical fusion frequency is affected by each of the 

following: 
a. luminance (Ferry-Porter law) 
b. chromaticity 
c. eccentricity 
d. stimulus size (Granit-Harper law) 

7.5.3 Describe the effects of flicker on perception (Brucke brightness 
enhancement effect; Talbot-Plateau law) 

7.6 Motion perception 
7.6.1 Describe motion after-effect, apparent motion, neural encoding of 

motion and the clinical application 

7.7 Colour vision 
7.7.1 Describe trichomacy and its perceptual manifestations 
7.7.2 Describe opponency, including the psychophysical formulae and 

electrophysiological responses 
7.7.3 Describe congenital dyschromatopsia including classification, 

molecular genetics and colour vision testing 

7.8 Entoptic images 
7.8.1 Briefly describe the nature and sources of entoptic images
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PH 8 Clinical Application 
PH8: Critically apply knowledge of physiology to the practice 

of ophthalmology, appropriate to stage of training 
8.1 Consider clinical examples, scenarios or case histories and apply detailed 

knowledge of and understanding of the relevance and clinical application 
of physiology 
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