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What are the 

pressing issues for 

forensic science?

How will these 

affect evidence 

presented to 

Courts?
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#1 Uncertainty and error exist

#2 Expertise differs

#3 Variation exists in application

#4 Technology changes – so we need to 
change
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Edmond Locard – “every 

contact leaves a trace”Calvin Goddard, the “Father 

of Ballistics”

Henry Faulds – missionary, 

doctor, and fingerprinting 

pioneer
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#1 Uncertainty & error exist
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Discipline Error Rate

Fingerprints 0.17% - 0.67%

Handwriting/Signatures 1 - 7%

Firearms 1 - 3%

Footwear 1 - 3%

Blood Pattern Analysis 1 – 25%

Radiology

3-5%

Diagnostics

10-20%

COVID-19

10-20% false 

negative
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“the touchstone of reliability for this purpose is proof of 
appropriate validation, both of the underlying science 
(where necessary) and of the particular methodology 

being employed”
Tuite v The Queen [2015] VSCA 148
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No method is free from error

Assumptions Uncertainty

Limitations Error

• Error rates will vary depending on 

the quality of the evidence

• Assumptions and uncertainty 

increase the possibility of error

• No validation studies exist for some 

disciplines
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#1 Validity of forensic science evidence

• If the evidence doesn’t fit – consider validity and error

• If there is a single piece of evidence – is the error rate sufficiently 
known (and low?)

• The witness should be able to articulate the limitations, 
assumptions, and conditions under which error may be higher
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#1 Validity of forensic science evidence

• “New” sciences should have proof of validation

• If validation does not exist – treat the opinion with caution and in 
context of the case
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#2 Expertise differs
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• 95% examiners made no false 
positive calls

• 1 qualified examiner made 6 
errors from 20 judgements 
(~30% false identification rate)

Monson et al. Accuracy of comparison decisions by forensic firearms examiners. J Forensic Sci 2023 68:86-100
 



OFFICIAL: Sensitive

OFFICIAL: Sensitive

#2 Competence is more than knowledge and 
experience. 

• Examiners should practice, make mistakes, learn, and develop 

their skill

• Skills degrade – so there needs to be ongoing practice and 

learning

• Yearly proficiency tests provide some information on competence
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#3 Variation exists in application
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Collection Extraction Quantification Amplification Genotyping Interpretation

Swab DNA IQ Quantifiler 

Trio

PowerPlex 

21

GeneMapper 

ID-X

STRMix

Tapelift Prepfiler Identifiler FaSTR TrueAllele

Cut out DNA 

Investigator

Globalfiler LRMix

Vacuum Phenol/ 

chloroform

Minifiler EuroForMix

Chelex Yfiler Plus DNAStatisX

Verifiler
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#3 Valid science isn’t enough. Valid application is 
required 

• Laboratories must have checked the method works in their hands 

via internal validation

• The method must have been applied as validated
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#3 Valid application

• Can the expert point to studies that show that the validation was 
conducted on similar cases?

• Was the expert exposed to potentially biasing information? 

• Is the opinion reported with appropriate information, caveats, 
assumptions and limitations?
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#4 Technology changes – so we need to 
change
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New forms of evidence and investigation
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New ways of working with AI
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New challenges to evidence
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#4 Advancements bring opportunity & 
challenges

• Digital evidence is ubiquitous – and highly technical

• AI will enable faster results and ability to disrupt/prevent

• Deep fakes will pose a significant issue

• Bias and error will require more attention with machine learning
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Technical complexity will increase

• More disciplines will use complex algorithms and machine 

learning – how will we convey this to the jury? 

• Expertise will no longer just be in the discipline – it will have to 

cover machine learning/mathematical formula

• Non-explainable AI will mean focus will have to be on 

accuracy/bias testing, not just reasoning
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#1 Uncertainty and error exist

#2 Expertise differs

#3 Variation exists in application

#4 Technology changes – so we need to 
change
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▣ Science should never be static – it is a constantly 
learning, evolving and changing endeavour

▣ New technology enables a reset – as our ‘historical’ 
methods use new algorithms they should be 
evaluated and tested by courts

▣ Validity, application and error should always be 
considered – and questioned. 
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Kaye.Ballantyne@police.vic.gov.au 
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