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Purpose 
The Clinical Refraction Standard reflects RANZCO’s education process requirements and covers the specific 
knowledge, processes, skills and competencies for optimising patients’ visual acuity. Refraction can also be used 
as a diagnostic and therapeutic tool. The standard is intended to enable the graduating ophthalmologist to assess 
and provide the best optical correction to establish optimal visual acuities for all their patients. The term clinical 
refraction refers to assessment and optimising the patient’s best corrected visual acuities without medications or 
surgery.  

The Clinical Refraction Standard aligns with the Curriculum Standards for Anatomy, Optics, Physiology, Clinical 
Ophthalmic Pharmacology and Emergency Medicine, Ophthalmic Pathology and Ophthalmic Basic Competencies 
and Knowledge Exam. It requires the trainee to have in-depth knowledge and skills in each of these fields. 

Structure 
This standard reflects the four domains of the curriculum: Clinical (CL); Procedural (PR); Foundation Knowledge and 
Skills; Professional Capabilities. Specific Learning Outcomes under each domain indicate the level of performance 
that is expected of trainees at each stage of the specialist training (Basic, Advanced) and indicate what should be 
observable and assessable to progress through the program. Mastering the four domains of the curriculum will 
enable trainees to develop the overarching General Ophthalmology Competencies by the end of training. 

Learning and Teaching  
RANZCO provides opportunities to assist the trainee in achieving the learning outcomes described in all Specialised 
Clinical Curriculum Performance Standards. 
The trainee is expected to: 

• Engage with the teaching and learning opportunities provided by didactic, clinical and surgical 
sessions in the training network, including deliberate practice, coaching and feedback sessions; 

• Read widely, including reputable web-based resources, and document learning; 
• Access the expertise of consultants, and the resources and equipment available in the training post; 
• Address each curriculum element and meet the performance criteria for each learning outcome to 

meet progression milestones; 
• Use the College website and Moodle learning management system to access learning materials 

including journals, curriculum documents, RANZCO Congress presentations, guidelines, work-based 
assessment forms, past papers and examination reports; and 

• Maintain a case diary (recommended), RANZCO surgical logbook (mandatory) and portfolio 
(mandatory). 

It is recommended that reading be supplemented with appropriate articles from current and relevant peer-reviewed 
journals. Trainees are also encouraged to attend local subspecialty meetings. 

Assessment  
Mastery of the knowledge, skills and behaviours described in these curriculum standards is assessed via work-based 
assessment and in the RANZCO Examinations. Assessment information is used to inform the Trainee Progression 
Review process at the end of Basic Training, Advanced Training and Fifth Year. 
Work-based Assessments 
The following forms are used to plan the trainee’s learning, provide feedback to improve the quality of their learning 
and performance, and to assess and record performance: 

• Planning: Intentions for the Term – Form 2 
• Feedback: Theatre Performance Assessment– Form 3 
• Feedback: Mid-term Formative Assessment – Form 4 
• Assessment Record: End-of-term Supervisor Assessment – Form 5 
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Examinations 
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. 

The following examinations are conducted to assess the knowledge, skills and behaviours of the trainee: 
Basic Training: Induction, Year 1, and Year 2 

• The Ophthalmic Sciences Exams: Anatomy; Clinical Ophthalmic Pharmacology and Emergency 
Medicine (COPEM); Optics; Physiology; Ocular Pathology; Clinical Genetics and Microbiology, and 
Evidence-based Ophthalmic Practice 

• Ophthalmic Basic Competencies and Knowledge Exam (OBCK) 

Advanced Training: Year 3 and Year 4 
• RANZCO Advanced Clinical Examination (RACE) Written 
• RACE Objective Structured Clinical Examination blindness (OSCE) 

The purpose of the RACE is to test the knowledge and competencies required for contemporary ophthalmic 
practice. The Clinical Performance Curriculum Standards are intended to be read as the core learning areas for 
candidates for this examination. 

 

Note that the list of conditions and treatment approaches listed in each standard is not exhaustive and is 
included as a guide only.
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Learning Outcomes and Performance Criteria 
Note: This section builds on outcomes outlined within the Ophthalmic Science Curriculum Standards. 

Foundation Knowledge and Skills: Clinical Refraction   

Learning Outcomes 
CL.1  Formulate sound clinical 

decisions and diagnoses 
by synthesising, evaluating 
and applying the principles 
of the relevant basic 
ophthalmic sciences  

PR.1  Apply a detailed knowledge 
of pharmacology, anatomy, 
physiology, optics and 
pathology of the eye 
to the performance 
of ophthalmological 
procedures 

Performance Criteria
1.1. Anatomy and physiology  
Apply knowledge of:  

1.1.1 The anatomy of the optics of the eyeball  
1.1.2 The structure, function and ageing of the lens  

1.2 Optics 
Apply knowledge of:  

1.2.1 The geometrical principles that model the behaviour of light 
and apply to real and virtual image production, including 
drawing accurate basic diagrams of refraction, reflection and 
lens systems   

1.2.2 The characteristics of prisms 
1.2.3 The characteristics of lenses  
1.2.4 The effects of growth and age on refraction:   

a. emmetropisation  
b. refractive development, from pre-term to adulthood  
c. latent hyperopia  
d. presbyopia  

Refraction  
1.2.5 Perform objective refraction  
1.2.6 Record objective refraction to within ± 1.00D sphere and 

cylinder power and ± 15° for cylinder axis   
1.2.7 Perform subjective refraction  
1.2.8 Accurately refine sphere and cylinder component of refractive 

error using:  
a. Trial frame  
b. Trial lens set  
c. Jackson cross-cylinder  
d. Duochrome test, to avoid over-correcting myopes or under-

correcting hypermetropes  
1.2.9 Record subjective refraction to within ± 0.50D sphere and 

cylinder power and ± 10° for cylinder axis   
1.2.10 Provide final spectacle prescription in either a plus or minus 

cylinder format  
1.2.11 Distinguish phoropter parts and functions   
1.2.12 Determine and individualise near vision requirement 
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Clinical 
Communication and Education: Clinical Refraction 

Learning Outcomes 
CL.1  Communicate effectively 

with patients and their 
carers and assist them 
to develop a basic 
understanding of eye 
disease and their role in its 
management   

Performance Criteria
1.1 Establish a professional relationship with the patient   

1.1.1 Introduce self in a polite, professional and culturally sensitive 
manner   

1.1.2 Address the patient appropriately and establish rapport   
1.1.3 Use an appropriate order of questioning to elicit necessary 

information  

1.2 Prepare and position patient for the test procedure  
1.2.1 Explain test procedures to the patient and/or carer(s) for 

paediatric cases  
1.2.2 Instruct patient or carer what to do during the test  
1.2.3 Adjust equipment to ensure test reliability, and patient and 

operator comfort 

1.3 Collate relevant information from refraction and discuss various 
optical corrections or treatments with the patient and/or carer(s) to 
enable them to make an informed decision  
1.3.1  Discuss spectacle options with the patient including 

a. lens design: monofocal, bifocal, multifocal, peripheral defocus 
lenses 

b. tints  
c. high index lenses  
d. anti-reflective coatings  
e. prisms 

1.3.2 Discuss contact lens options  
a. diverse types of contact lenses: RGP, soft, scleral, Ortho K, 

peripheral defocus  
b. basic principles of fittings and prescribing them in paediatric 

as well as adult patients  
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General Medical and Ocular History: Clinical Refraction  

Learning Outcomes 
CL.2  Obtain and record an 

accurate and detailed 
medical and ocular history 
to aid in the diagnosis and 
treatment of eye disease    

Performance Criteria
2.1 Perform and record a general medical and ocular history (including 

family history) involving: 
a. personal and demographic data  
b. reason for visit and history of presenting complaint  
c. previous spectacle and contact lens wear   
d. past eye history, including previous amblyopia treatment and 

ocular surgeries  
e. general medical history  
f. family eye history  
g. medication history  
h. allergy history  
i social history  

2.2 Use appropriate questioning to elicit information about previous 
refractive corrections, including:  

a. spectacles including bifocal, multifocal  
b. contact lenses including soft, hard, multifocal, monovision  
c. prism incorporated into spectacles  
d. history of previous refractive surgery 
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Eye Examinations and Investigations: Clinical Refraction 

Learning Outcomes 
CL.3  Evaluate, perform 

and document the 
results of appropriate 
eye examinations and 
investigations necessary to 
assess visual function and 
aid in the diagnosis and 
management of eye disease   

Performance Criteria
Adult patients  
3.1 Perform objective measurement of refractive error  

3.1.1 Adjust retinoscope for plane or concave mirror effect  
3.1.2 Perform and interpret the results of retinoscopy allowing for 

working distance and noting any ocular pathology  
3.1.3 Record refraction to within ± 1.00 dioptre sphere and cylinder 

power and to within ± 15° for cylinder axis  
3.1.4 Transpose results of retinoscopy to a provisional spectacle 

prescription  
3.1.5 Record refractive errors using autorefractors and 

aberrometers  
3.1.6 Use cycloplegic refraction, where indicated  

Subjective refraction 
3.2 Perform subjective refraction  

3.2.1 Record refraction to within ± 0.50 dioptre sphere and cylinder 
power and to within ± 10° for cylinder axis  

3.2.2 Accurately refine sphere and cylinder component of refractive 
error using:  
a. trial frame  
b. trial lens set  
c. Jackson cross-cylinder tests, including duochrome test, 

to avoid over-correcting myopes or under-correcting 
hypermetropes  

d. individualise near vision  
e. phoropter heads  

3.3 Use manual or automatic lensometers to examine existing lenses and 
provide additional information to assist in the initial estimation of 
refractive error  
3.3.1 Set up the equipment as per manufacturer’s specifications  
3.3.2 Test lens correctly positioned on the instrument  
3.3.4 Establish lens centration  
3.3.5 Correctly identify the power of unknown lenses and prisms  

3.4 Use keratometry and/or corneal topography to assist in refraction as 
appropriate to quantify corneal astigmatism and exclude any signs of 
irregular astigmatism    

3.5 Perform autorefraction and incorporate into the clinical evaluation as 
appropriate 

Paediatric patients  
3.6 Perform cycloplegic refraction for paediatric patients   

3.6.1 Apply knowledge of the effects, duration, side effects and 
relevance of cycloplegic agents  

3.6.2 Apply knowledge of the use and role of cycloplegic agents in 
the refraction of children 
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Anaesthetics  
3.7 Observe and relate the indications for conscious sedation or general 

anaesthesia to enable cycloplegic refraction or related procedures  
3.7.1 Relate the effects of different forms of anaesthesia on the 

refractive state 

3.8 Obtain objective measurement of refractive error for paediatric 
patients  
3.8.1 Adjust retinoscope for plane or concave mirror effect  
3.8.2 Record refraction accurately  
3.8.3 Record refraction to within ± 1.00 dioptre sphere and cylinder 

power and to within ± 15° for cylinder axis  
3.8.4 Translate results of retinoscopy to a provisional spectacle 

prescription  
3.8.5 Use an autorefractor and aberrometer to obtain refractive 

error where appropriate  
3.8.6 Examine under anaesthetic if indicated  

3.9 Perform subjective refraction for suitable paediatric patients   
3.9.1 Accurately refine sphere and cylinder component of refractive 

error using  
a. trial frame  
b. trial lens set  
c. Jackson cross-cylinder tests, including duochrome test, 

to avoid over-correcting myopes or under-correcting 
hypermetropes 

d. phoropter heads  
e. determine and individualise near vision requirements if 

indicated 

Learning Outcomes Performance Criteria
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Diagnosis and Management: Clinical Refraction 

Learning Outcomes 
CL.4  Clinically diagnose the 

condition of a patient to 
formulate appropriate 
management plans, 
including applying the 
principles of the basic 
ophthalmic sciences and 
general and specialist 
medical knowledge, 
and interpreting the 
appropriate medical 
or ophthalmological 
investigations  

Performance Criteria
Paediatric and adult patients  
4.1 Apply knowledge of refractive status at different physiological stages 

(pre-term to late adulthood) that affect cornea and lens to diagnosis 
and management, including 

a. curvature of the cornea changes with age: ‘with the rule’ 
astigmatism to ‘against the rule’ astigmatism in old age and 
changes in curvature and power  

b. changes in the lens with age: power, curvature, elasticity, 
accommodations range, light transmission 

4.2 Apply knowledge of changes in refraction induced by surgical 
procedures to diagnosis and management:  

a. cataract surgery – deliberate by choice of intraocular lens, 
surgically induced astigmatism 

b. refractive surgery – including general principles of how laser 
refractive surgery induces refractive change 

c. scleral banding surgery  
d. strabismus surgery  
e. glaucoma drainage device surgery  
f. retinal laser treatment 

4.3 Apply knowledge of conditions deserving particular emphasis such as:  
a. refractive errors  
b. keratoconus or any other form of irregular astigmatism  
c. strabismus  
d. amblyopia 
e. cataract or other opacities of the transparent media  
f. changes of refraction with age – acquired myopia, myopia 

due to nuclear sclerosis, hypermetropia and presbyopia 
g. hypermetropia and its subdivisions – latent manifest, 

facultative, absolute, total 
h. myopia – congenital, simple, high, progressive 
i. myopia progression control options – low dose atropine 

therapy, ortho-keratology, peripheral defocus spectacle and 
contact lenses 

j. astigmatism – simple, compound, mixed, regular and 
irregular  

k. correction of ametropia: ocular and spectacle refraction 
l. anisometropia and aniseikonia 
m. refractive state and genetic inheritance 

4.4 Apply knowledge of refractive changes induced by medications: 
cycloplegic agents, topiramate, topical and systemic steroids 

Prescription considerations  
For adult patients  
4.5 Prepare prescriptions considering factors including:  

a. interpupillary distance  
b. back vertex distance  
c. anisometropia  
d. amblyopia  
e. prismatic requirement  
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For paediatric patients  
4.6 Prepare prescriptions considering factors including the development 

of normal refractive error in childhood  
4.6.1 Assess abnormal refractive error and timing of spectacle 

correction  
4.6.2 Relate the effect of spectacle correction on disease states  
4.6.3 Recognise factors influencing final prescription in children 

such as  
a. back vertex distance   
b. anisometropia  
c. amblyopia 
d. facial dysmorphism 

Refractive surgery 
4.7 Determine the suitability of patient for refractive surgery, 

understanding when to offer alternatives, including assessment of: 
a. patient age 
b. patient motivation and expectations 
c. range of refractive error treatable by corneal refractive 

surgery – myopia, hypermetropia, astigmatism 
d. corneal thickness, understanding that acceptable pre-

operative corneal thickness will vary as a function of planned 
refractive correction 

e. corneal shape as determined by tomography 
f. endothelial cell count 
g. anterior chamber depth 
h. crystalline lens status 
i. posterior segment health 

5.1 Collaborate with medical practitioners and allied health professionals 
to provide patient-centred eye care and to prevent or manage vision 
loss including low vision clinics  

5.2 Arrange timely and appropriate referral where necessary  

5.3 Manage the handover of patient care effectively 

5.4 Respect team ethics, including confidentiality, resource allocation 
and professionalism  

5.5 Apply the relevant criteria and processes for accessing government 
support   

Learning Outcomes Performance Criteria

CL. 5  Collaborate with health 
professionals and other 
doctors to provide patient-
centred eye care and to 
prevent or manage vision 
loss caused by eye disease 
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Additional Resources 
The RANZCO Optics Curriculum guides learning to underpin this standard. Some online resources may be of value, 
but discretion should be exercised regarding their accuracy. It is recommended that reading be supplemented with 
relevant articles from current and relevant peer-reviewed journals.  

Videos 
Cycloplegic Refraction Explained: When and How to do it – American Academy of Ophthalmology (1:50 min)  
https://www.youtube.com/watch?v=XUzGExBloAQ  

Ophthalmology – Retinoscopy   
https://www.youtube.com/watch?v=ezOoPKZwNDk (Part 1) (10:59 min)  

Websites 
Retinoscopy Without a Phoropter  
https://www.ophthalmictechnician.org/index.php/tech-tips/164-retinoscopy-without-a-phoropter  

Pediatric Spectacle Prescription and Retinoscopy Made Simple: A Tutorial  
Evans J., Risma T., Dumitrescu A.  
https://webeye.ophth.uiowa.edu/eyeforum/tutorials/Pediatric-spectacle-prescription-and-Retinoscopy/index.htm  

RANZCO Interactive Modules 
Entrustable Professional Activity  Refraction  
https://lms.ranzco.edu/mod/scorm/view.php?id=4768  

Documents  
RANZCO Entrustable Professional Activity Refraction Blueprint 
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