
2025-CC2 This document is UNCONTROLLED if printed Page 1 of 30 
WEF-03-A-5 Issue 7  Date 13/8/25  Issued by DGP 

 

 
 
 

Final Report 
February 2026 

 
Proficiencytesting@forensicfoundations 

 
 

Glass Examination 
2025-CC2 

 
 
 

Authorised by Anna Davey, Director,  
Forensic Foundations International Pty Ltd,  

27/02/2026 
 
 

 
PO Box 2279, Ringwood North VIC 3134 
Australia 

quality@ffint.com.au 
www.ffint.com.au 

 ABN 23 839 112 155 
ACN 130 236 618 

 
 

 
Forensic Foundations International Pty Ltd is accredited for compliance with 

ISO/IEC 17043. Accreditation No: 20409 
 

 

mailto:quality@ffint.com.au


2025-CC2 This document is UNCONTROLLED if printed Page 2 of 30 
WEF-03-A-5 Issue 7  Date 13/8/25  Issued by DGP 

 
 

Table of Contents 
 
Introduction ................................................................................................................. 3 

Design ..................................................................................................................... 3 

2025-CC2 Glass Examination ..................................................................................... 4 

Report Summary ......................................................................................................... 5 

Laboratory Responses ................................................................................................ 6 

Continuity, receipt, and description of items ..................................................................... 6 
Examination / Analysis ..................................................................................................... 7 
Analytical Results ........................................................................................................... 10 
Interpretation, Conclusions and Reported Results ......................................................... 15 

APPENDIX A ............................................................................................................. 17 

APPENDIX B ............................................................................................................. 17 

APPENDIX C ............................................................................................................ 17 

APPENDIX D ............................................................................................................ 18 

APPENDIX E ............................................................................................................. 21 

2025-CC2 Glass Examination Feedback .................................................................. 28 

Recommendation for Proficiency Test Development ................................................ 30 

 
 
 



2025-CC2 This document is UNCONTROLLED if printed Page 3 of 30 
WEF-03-A-5 Issue 7  Date 13/8/25  Issued by DGP 

Introduction 
 
Design  
 
Forensic Foundations International Proficiency Tests are designed to address the following 
points: 

• Relevance to forensic science laboratories 
• Limitation of any potential context information  
• The end-to-end forensic process 
• Knowledge of the ‘ground truth’ of samples 
• Importance of consistency between tests 
• Cost affordability for the laboratories 

 
In addition to this exercise being a test of laboratory procedures using controlled items, we 
also anticipate that it will enable participants to evaluate the quality of their analytical results 
against those from other laboratories and observe how other laboratories express their 
opinions or advice for their clients. To enable this, we requested that participants submit the 
following: 

• An outline of the methodology used; and 
• Their opinion in the format that they would provide to the court. 

 
Forensic Foundations International’s Proficiency Test Program is 
designed to inspect the end-to-end forensic examination process. 
The ISO 21043 series of Standards describe the forensic 
examination process from collection to reporting. This figure1 
illustrates the inter-relatedness of all the steps in this process and 
was used as the basis for the development of Forensic Foundations 
International’s’ Proficiency Tests.  
 
The Final Report of this 2025-CC2 round of Proficiency Tests is 
publicly available via the Forensic Foundations International website.  
 
Participants may use the report as outlined in their respective 
laboratory policies.  Any request to review and/or appeal the 
evaluation of a laboratory’s performance should be made via the 
agency responsible for the distribution of the test or directly to 
Forensic Foundations International.  
 
Appeals will be evaluated using Forensic Foundations International’s 
customer complaint process. 

 
12025 ISO21043 Forensic Sciences 
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2025-CC2 Glass Examination 
 
This test aimed to review the end-to-end forensic examination, analysis, and reporting process. 
Thus, in addition to interpreting and reporting the results from known and unknown glass 
fragments, testing of generic issues such as sample receipt, triage, and continuity of items for 
examination formed part of the overall process.  
 
To minimise contextual bias in the interpretation, the information relating to the ‘offence’ was 
minimal.   
 
This test provided a mechanism for participants to review their results and those of other 
participants to facilitate2,3&4 

• An evaluation and appraisal of their performance including: 
o Comparison of a facility’s performance with other facilities 
o monitoring of a facility’s long-term performance 

• Continuous improvement including: 
o staff education, training, and competence monitoring  
o evaluation of methods, including the establishment of method precision and 

accuracy  
o contribution to a facility’s overall risk management process 

• Corrective action (where required)  
• Confidence building with interested parties (e.g. customers, accreditation bodies, 

regulators, specifiers). 
 
This proficiency test was distributed to 8 participants; 7 participants submitted results during this 
round of testing. The participants were provided with socks containing glass fragments and a 
control glass fragment. 
 
Items were sealed in tamper-evident bags and included descriptors for continuity purposes. 
 
It is recognised that participants may not provide all intermediate details or numerical data in 
this results sheet, as this may not be the organisational policy of the participant to include this 
information. Our proficiency testing scheme is qualitative in nature; therefore, evaluation 
focuses on whether the participant’s overall conclusions align with the expected findings. 
 
Numerical or instrumental values or descriptors (e.g., refractive index), where given, are 
reviewed for consistency and plausibility but are not the only determinant of performance unless 
discrepancies materially affect the participant’s conclusion. 
 
Qualitative feedback is provided to participants. Feedback will be both participant-specific, i.e., 
whether a particular participant’s results align with the expected findings and will also discuss 
(where appropriate) the examination / techniques employed. 
 

 
2 ISO17025 (2017) General requirements for the competency of testing and calibration laboratories. 
3 NATA (2021) General Accreditation Criteria Proficiency Testing Policy 
4 ANAB ISO/IEC 17025:2017 – Forensic Science Testing and Calibration Laboratories Accreditation Requirements (2019) 
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Disclaimer: 
The data contained in this report and any observations made are based on the material 
provided by the participants; however, it is understood that the participants may hold 
additional material which supports the findings reached. 

Report Summary 
 
Continuity, receipt, and description of items 
 
As the receipt and chain of custody for items, subject to forensic examination and analysis, is 
significant to the final outcome, information pertaining to receipt, continuity and a description of 
the items formed part of this test.  
 
All participants completed the continuity table to varying degrees of detail and the data was 
appropriate.  
 
Examination / Analysis 
 
Participants were able to recover some or all of the seeded glass fragments. The fragments 
recovered were sufficient for analysis. 
 
Participants used a range of analytical techniques including: 
Refractive index  6 participants 
SEM-EDS 2 participants 
LA-ICPMS  1 participant  
Thickness 3 participants 
Flat/curved surface  4 participants 
Colour 3 participants 
Annealing 3 participants 
Metering Extension (sic) 1 participant 

 
All techniques used by participants are appropriate for forensic glass examinations. 
 
Interpretation and Conclusions 
 
All participants correctly conveyed in their report that their results of analysis did not exclude the 
possibility that the broken drinking glass was the source of fragments of glass found in the 
socks taken from the suspect’s premises, with varying degrees of evidentiary strength due to 
the analytical techniques and the databases used.  
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Laboratory Responses 
 
Continuity, receipt, and description of items 
 
As the receipt and chain of custody for items, subject to forensic examination and analysis, is 
significant to the outcome, information about receipt, continuity and a description of the items 
formed part of this test. 
 
Participants were requested to provide information with respect to the continuity, receipt, and 
description of each of the items received using a supplied proforma table. This would normally 
facilitate both consistent responses and the collation and comparison of responses. 
 
Participants were also requested to respond to each statement in the ‘Comments’ column. 
 
The information provided by the participants is recorded in Appendix A. 
 
Forensic Foundations International’s comments 
 
All participants completed the continuity table to varying degrees of detail. 
 
Laboratory 10108 noted some creases in the sealing of the tamper-evident bag. FFI also noted 
this in the retention samples.  
 
Participants 19645 and 48327 noted that the items were not exactly as expected, but due to the 
nature of proficiency tests, this is sometimes unavoidable. 
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Examination / Analysis 
 
See Appendix B for a collation of the requested information from the Examination / Analysis 
submission table. 
 
Additional comments with respect to Examination / Analysis 
 
19645 
 
All exhibits were examined under controlled laboratory conditions designed to prevent 
contamination. Benches were cleaned between the handling of each exhibit, covered with 
unused protective paper, and treated with appropriate cleaning agents prior to renewed use. 
Only disposable implements were employed throughout the examination. 
 
Items with known and unknown origin were kept separate at all time. 
 
The socks were unpacked separately and examined in detail under a stereomicroscope. This 
enabled the detection of two fragments in one sock and three in the other. The fragments were 
placed on gelatine foil for preservation pending refractive index determination. Both the inner 
and outer surfaces of the socks were examined. The socks appeared new and unused, a 
circumstance which, under ordinary conditions, might raise concern regarding potential planted 
fragments or manipulated evidence. 
 
The submitted reference consisted of a relatively flat piece of glass measuring approximately 2 
× 5 mm. Each fragment, both questioned and reference, was crushed in immersion oil and 
subjected to refractive index determination using Locke Silicon oil B equivalent (Sigma Aldrich 
silicon oil). 
 
A known standard (K‑5) was analysed prior to the casework to confirm instrument accuracy. All 
determinations were carried out on the Lucia RI3 system. Benches, microscopes, and related 
equipment were thoroughly cleaned between preparations, with fresh protective coverings 
applied to all work surfaces. 
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32816 
 
First, the socks were checked for traces of glass using a microscope. Eight fragments of glass 
were removed from the socks. These eight splinters were checked with polarized light 
microscopy – all samples seem to be glass. The reference glass was also checked using 
interference microscopy: the reference glass is curved which corresponds to the information 
that it originates from a broken wine glass. 
 
One fragment of glass from the socks was lost during transfer from the preparation unit to the 
analysis unit, meaning that the analytical investigations could only be carried out with seven 
fragments of glass.  
 
The glass fragments from the trace material (socks) and the reference material (wine glass) 
were analysed using LA-ICP-MS and RI measurements and compared with each other.  
 
Examination of macroscopic properties of glass samples 
The macroscopic properties of the trace material were examined in accordance with the SOPs 
of the institute. 
 
Determination of refractive indices  
The refractive indices were determined in accordance with the SOP of the institute using the 
temperature variation method (embedding medium: Locke Scientific Silicone Oil B, observation 
wavelength: 589 nm, heating rate: 4 °C/min, phase contrast, GRIM3 apparatus).   
The temperature variation method is based on the different temperature dependence of the 
refractive index of liquids and solids. A splinter of the glass to be examined is embedded in the 
silicone oil. The temperature of the glass and silicone oil is then varied in a controlled manner.    
Since the refractive index of the oil changes more than the refractive index of the glass when 
the temperature changes, there is only one temperature at which both refractive indices match. 
This is referred to as the extinction temperature, since at this temperature the phase boundary 
between the solid and the liquid is no longer visible when viewed with a phase contrast 
microscope.  
The GRIM3 analyser uses this principle and observes the contrast behaviour of glass fragments 
in silicone oil within the measured field using a video camera, thereby determining the extinction 
temperature (matching temperature). The refractive index is calculated from this using the 
available calibration data. 
 
Quantitative elemental analysis using laser ablation – inductively coupled plasma – mass 
spectrometry (LA-ICP-MS) 
The concentrations of the 18 chemical elements Li, Na, Mg, Al, K, Ca, Ti, Mn, Fe, Rb, Sr, Zr, 
Ba, La, Ce, Nd, Hf and Pb were determined using LA-ICP-MS in accordance with the SOP.  
Calibration was performed using the Schott float glass standard FGS 2. The transient signals 
recorded were evaluated using Glitter software. The isotope 29Si was used as the internal 
standard.  
In laser ablation ICP-MS, a pulsed laser beam removes very small amounts of the glass to be 
examined and transports them in a helium gas stream to an inductively coupled plasma. This 
plasma breaks down the sample into its atoms at temperatures of around 7000 °C and ionises 
them. The resulting ions are then separated according to their atomic masses in a mass 
spectrometer and are detected. Through calibration, the resulting signals at specific masses can 
be used to determine the concentrations of various chemical elements in the glass samples and 
compare them with each other. 
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48327 
 
From two fragments of control glass, only the larger one was prepared for measurement. The 
smaller fragment is 1) possibly broken off from the larger fragment, 2) too small to estimate it’s 
origin from a wine glass. 
 
Our match criteria are as listed: 
- colour/thickness compared to control glass (if possible) -> if non-fitting, further RI 
analysis is not necessary 
- if possible, check if glass is toughened 
- 2σ criterion for RI comparison 
 
75091 
 
The surface of the socks were brushed down and the debris was searched for the presence of 
glass. Four fragments of glass were recovered. 
 
Forensic Foundations International’s comments 
 
Only participant 75091 specifically mentioned their collection technique of brushing. 
 
Participants 19645, 32816, 43366, 48327 and 52414 noted the optical techniques used for initial 
examination. The techniques were varying but all were appropriate. 
 
Participant 43366, which used SEM-EDS, whilst all the remaining participants used refractive 
Index for physical examination. Only two participants provided their refractive index data.       
 
Various other physical techniques were used including: 
Thickness (10108, 48237 & 52414) 
Flat/curved surface (48327, 52414 & 75091) participant 32816 referred to Interference 
microscopy for this task 
Colour (10108, 48327 & 75091) 
Annealing (10108, 52414 & 75091) 
Metering Extension (19645) 
 
Three participants stated that they undertook chemical analysis of the glass samples: 
Scanning electron microscopy with energy dispersive X-ray spectrometry (10108 & 43366) and 
LA-ICPMS (32816). 
 
All techniques used by participants are appropriate for forensic glass examinations.  
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Analytical Results 
 
10108 
 
Glass sample from Crawford’s floor 
It is assumed that this is representative of the wine glass broken during the incident. 
A single piece of glass, with a thickness of approximately 0.7mm. It appeared to be colourless. 
Given the limited size, it was not possible to determine visually if it was from a flat or curved 
source of glass, or if from a toughened or non-toughened source. 
 
Mean RI: 1.51920 (from 6 readings) SD: 0.00007. Re-annealing: showed from non-toughened 
source. 
Elemental composition: Na = 10.35%; Mg = 0.08%; Al = 0.85%; Si = 33.75%; K = 0.27%; Ca = 
7.53%; Fe = 0.03%. 
The combined RI and elemental composition of this glass sample had not been encountered 
amongst control glass samples previously examined at this laboratory. However, the majority of 
the glass samples in our database originate from vehicle and architectural windows. 
 
Socks 
Pair of black socks in a good condition and with good retentive properties for particulate 
material such as glass. Due to creasing in the tamper evident seal, two channels through to the 
inside of the tamper evident bag were present. The control glass sample submitted was 
securely sealed. Therefore, whilst the risk of the loss of glass fragments was present, I consider 
it unlikely that they could have become contaminated with glass from the control sample during 
transit. Examination was continued. 
 
No glass was identified in the examination quality control samples recovered from the outer 
surface of the packaging and the examination bench. 
 
A total of nine glass fragments were recovered from the socks. Two of these fragments were full 
thickness (approximately 0.7mm). The refractive index of all nine fragments were determined. 
Seven, including the two full thickness pieces, formed a group by SKM2 that was 
indistinguishable from the control glass sample by Welch T-test in this respect. (RI range 
1.51909 – 1.51928). 
 
Two of these fragments were tested further and both found to have come from non-toughened 
sources. Both these fragments were also indistinguishable from the control in terms of 
elemental composition 
Frag 1 – Na = 10.68%; Mg = 0.07%; Al = 0.81%; Si = 34.03%; K = 0.30%; Ca = 7.46%; Fe = 
0.03%. 
Frag 2 – Na = 10.45%; Mg = 0.09%; Al = 0.84%; Si = 33.86%; K = 0.26%; Ca = 7.49%; Fe = 
0.07%. 
 
The remaining 2 glass fragments were clearly different from the control glass sample by RI 
(both 1.51862).  
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19645 
 

Refractive index measurements 
 

Sample Mean RI SD (×10⁻⁶) Meas. count Interpretation 
Ref1 1.51915 8 17 Reference 
O-1 1.51917 5 17 Not distinguishable 
O-2 1.51917 9 12 Not distinguishable 
O-3 1.51915 7 14 Not distinguishable 
O-4 1.51915 8 14 Not distinguishable 
O-5 1.51915 9 18 Not distinguishable 

 

Interpretation relies on Welch test, p=0,05 
 
32816 
 
2 out of 7 splinters can be excluded from originating from the same source as the reference 
glass (wine glass sample), both with LA-ICP-MS and with RI measurements.  
 
The elements Zr and Hf exhibit a somewhat inhomogeneous distribution both in the recovered 
fragments and in the control samples, which is sometimes the case with glass samples and 
therefore not unusual.  
 
Five trace fragments cannot be distinguished from the reference glass within the measurement 
accuracy based on the element concentrations determined by LA-ICP-MS and by refractive 
index. 
 
43366 
 

4 fragments were found on the socks by visual search, 4 more fragments were found by 
shaking. 

Because of their seize, less than 1 mm, no refractive index measurement was performed. The 8 
fragments were measured by SEM-EDX after carbon coating 

After measurement, it was found following: 

Fragments Result 
5 fragments Correspond to the glass on the floor 

2 fragments Not corresponding to the glass on the floor 

1 fragment No glass (fragment containing mostly gold, not corresponding to the 
glass on the floor) 
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48327 
 
Four out of six measured glass fragments from the socks are in agreement with the refractive 
index of the control glass within the 2σ criterion for RI comparison. 

Two out of six measured glass fragments from the socks deviate from the refractive index of the 
control glass. 

52414 
 
Laboratory labelling of items: 
 
Item 1 - Socks collected from Renner’s house. 
Item 2 - Glass sample collected from Crawford’s floor. 
 
Item 2 comprised a sample of glass approximately 0.8mm in thickness. The refractive  
and thermal history were determined. This item was labelled as being recovered from 
Crawford’s floor. 
 
Item recovered from Renner’s house. 
 
Seven fragments of glass, all of which were greater than 1mm in length, were recovered 
from the two socks in item 1. All seven fragments were analysed. 
 
The results of this analysis indicated that five of the analysed fragments were  
indistinguishable from the control source in item 1 in terms of refractive index. Further 
analysis of these five matching fragments indicated they also matched the control source 
in terms of thermal history. Three of the large fragments bore an original surface which 
had similar surface features to the control source. The two remaining analysed fragments  
were from a non-matching source. 
 

75091 
 
Purpose: 
The socks and control glass were examined to assist with the issue of whether or not there is 
glass on the socks that could have originated from the broken wine glass at the scene. 
 
Report: 
The control glass sample was examined and consisted of one small fragment of glass. The 
fragment was clear and non-toughened in nature. The fragment was suitable for surface 
examination and had a curved surface. 
 
The socks submitted were examined and 4 fragments of glass were recovered. All four 
fragments were examined. Three of the fragments formed a group that matched the control 
glass sample with respect to refractive index values. Two of the fragments were suitable for 
surface examination and both had a curved surface, as did the control glass sample. One of the 
fragments was further examined and was non-toughened in nature as was the control glass 
sample. 
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The one remaining fragment did not match the control glass sample with respect to refractive 
index values and originated from another source. 
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Forensic Foundations International’s comments 
 
The table below summarises the glass fragments recovered from the socks by each participant. 
Note that FFI placed (in total) 5 fragments of glass originating from the control item and 2 
fragments of Locke B4 glass into the weave of the socks.  
 
PARTICIPANT  NUMBER OF ‘MATCHING’ 

FRAGMENTS FOUND 
NUMBER OF ‘NON-MATCHING’ 
FRAGMENTS FOUND 

19645 5 fragments found (not specified) 
10108 7 2 
32816 5 (1 lost) 2 
43366 5 2 
48327 4 2 
52414 5 2 
75091 3 1 

 
Participant 48327 indicated that the control item comprised two fragments of glass, one very 
small and surmised that the smaller fragment may have broken away from the larger piece. 
 
It is interesting to observe that all participants, with the exception of 19645 and 75091, 
recovered 2 ‘non-matching’ fragments of glass from the socks, which is the number of 
fragments put in place by FFI.  
 
On the other hand, participant 10108 and possibly participant 32816 found more ‘matching’ 
glass fragments on the socks than FFI had placed there. It is possible that one or more of the 
fragments placed in the socks fractured following the setup.  
 
Four participants found 5 ‘matching’ fragments in the socks, in agreement with the number 
placed on the socks, while 2 labs (48327 and 75091) found fewer fragments on the socks than 
were placed there. It is expected that some participants would recover fewer fragments than 
were put in place on items. 
 
Only two participants provided their refractive index data. 
 
Participant 19645 recorded 1.51915 and 1.51917 for the control and 1.51917, 1.51915, 1.51915 
and 1.51915 9 for the fragments that could not be distinguished from the control. This 
participant either did not recover any ‘non-matching’ glass fragments from the socks or did not 
provide any data in regard to them.  
 
Participant 10108 indicated that the RI of the 7 glass fragments that could not be distinguished 
from the control were found to be in the range 1.51909 – 1.51928. Furthermore, these results 
were not altered after annealing, and therefore, the participant correctly concluded that the 
glass involved was not toughened. This participant recorded an RI of 1.51862 for two fragments 
of glass found in the sock that could be distinguished from the control glass.  
 
FFI recorded average RI values for samples of the drinking glass as follows 1.51917, 1.51920, 
1.51922 and 1.51925 during homogeneity testing and 1.51904, 1.51899, 1.51900, 1.51900 and 
1.51895 in pre-release testing. The published RI for the ‘non-matching’ glass (Locke B4) was 
1.51856.  
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All RI results provided by the participants are acceptable.  
 
Three participants carried out elemental analysis of glass fragments. Participant 43366 
conducted SEM-EDS as their only analytical technique, participant 32816 
used LA-ICPMS and ICPMS in conjunction with RI and participant 10108 used SEM-EDS in 
conjunction with RI measurement. Only the latter participant provided results of elemental 
analysis to FFI and those results were in agreement with those obtained by FFI, which were 
collected using ICPMS.  
 
The three participants who used elemental analysis correctly concluded that elemental analysis 
supported the conclusion that the control glass could be the source of some of the glass 
fragments found in the socks.  
 
Interpretation, Conclusions and Reported Results  
 
Participants’ comments with respect to their conclusions are found in Appendix C. 
 
Forensic Foundations International’s comments 
 
Participants provided varying conclusions and support weightings for the proposition that at 
least some of the glass fragments collected from the sock could have come from the reference 
glass rather than another source, i.e.: 
 

PARTICIPANT EXPRESSION OF EVIDENTIAL STRENGTH 
10108 Moderately strong support 
19645 Strong Support 
32816 Probable Support 
43366 Weak Support (no database for SEM-EDX) 
48327 Possible Support 
52414 Support 
75091 Strong Support 

 
Participant 10108 based their evidence evaluation on the finding that the combined refractive 
index and elemental composition data obtained in their analysis have been rarely encountered 
by their participant. This participant correctly indicated that the presence of another source of 
glass on the socks will diminish overall evidential significance slightly and tempered their overall 
evaluation accordingly. This participant, appropriately, issued a caution that their evaluation is 
based upon a small number of drinking glass entries in their database. Evaluation of the 
evidence at the activity level was not reported by this participant.  
 
Participant 19645 based their ‘strong support’ at the source level opinion purely on RI data and 
indicated that a likelihood ratio (LR) usually would be calculated; their estimate of an applicable 
LR (in the absence of Australian RI data) was 99, which has a verbal equivalent of ‘strong 
support’ for the proposition of common source using the scale proposed by Evett et al. (Science 
and Justice, 40(4): 233-239, (2000)). This opinion is discussed further below. 
 
Participant 43366 relied upon SEM-EDS as their sole analytical technique, a technique for 
which they did not have a population database of glass elemental concentrations. Given this 
limitation, the participant may wish to consider whether it would have been prudent to not 
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include the adjective ‘weak’ in their evaluation of evidential significance in this case, as it carries 
an implication that the evidence has been evaluated in some way. 
 
Participant 52414, using RI, concluded that their results provide support for the proposition that 
the socks in item 1 have been exposed to breaking or broken glass as represented by the 
control sample from Crawford’s floor. The category of ‘support’ is within the scale No Support – 
Very Weak Support – Weak Support -Support - Strong Support – Very Strong Support – 
Conclusive Support. 
 
Participant 75091, appropriately, indicated that their opinion was at the source level and that the 
opinion may need re-evaluation if circumstances relating to the alleged event change. Their 
opinion is that the glass RI findings provide ‘strong’ support for the view that the matching 
fragments of glass originated from the broken wine glass at the scene, rather than originating 
from another source, within the scale of opinions ranging from weak support, moderate support, 
moderately strong support, strong support, very strong support, and extremely strong support. 
 
Participant 32816 assessed the glass fragments in regard to their evidential weight at both the 
source level and activity level. At the source level (using RI and elemental analysis), they 
indicated a weight at Category 3: “It is much more probable to observe the test results if 
hypothesis H1 is true than if the alternative hypothesis H2 is true”. At the activity level, they 
indicated a weight at Category 0, i.e., “The findings do not support one proposition over the 
other”.  
 
Participant 48327, using RI analysis, concluded “It is …..possible, that these four glass 
fragments from the socks and the control glass originate from the same glass source/item” but 
did not provide an indication as to the evidential strength/interpretation of the word ‘possible’.  
 
All participants correctly conveyed in their report that their results of analysis did not exclude the 
possibility that the broken drinking glass was the source of fragments of glass found in the 
socks taken from the suspect’s premises.  
 
It is expected that the expressed evidential strengths, even at the source level, would vary from 
participant to participant, as it is likely that participants used local glass databases.  
 
In addition, participants 32816 and 10108 combined RI with elemental analysis, which should 
substantially increase the evidential significance of their findings.  
 
Only participant 10108 explicitly stated that the presence of ‘non-matching’ glass fragments on 
the socks reduced the significance of the presence of ‘matching’ fragments; however, other 
participants may have taken this into account during their evidence evaluation. 
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APPENDIX A 

APPENDIX B 

APPENDIX C 
 
Attached as separate documents 
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APPENDIX D 
 

 
EXAMINATION REQUEST 
AND ITEM SUBMISSION 

 

EASTERN AUSTRALIAN 
POLICE SERVICE 

 
OFFENCE: Assault 

DATE OF OFFENCE 15/04/2025 

BRIEF STATEMENT OF FACTS 
On April 16, 2025, at approximately 8:30am, Emily Crawford arrived at the Midtown 
Police Station to report an incident that occurred on April 15, 2025, at her 
residence. 
 
Crawford stated that at approximately 7:30pm on April 15, her boyfriend, Thomas 
Renner arrived for dinner. Crawford reported that her apartment maintains a “no 
shoes” policy and that Renner removed his shoes upon entry, remaining in his 
socks throughout the evening. 
 
Crawford stated that both parties consumed alcohol over dinner, including a bottle 
of red wine. At approximately 10pm, a verbal argument began regarding the nature 
of Crawford’s communication with a third party. During the argument, Crawford 
accidentally knocked over a wine glass from the dining table, which fell to the floor 
and shattered. 
 
Following this, Crawford stated that Renner approached her with what she 
described as "evil intent," using aggressive body language and closing distance 
rapidly. A physical altercation occurred, during which Crawford reported that 
Renner made physical contact with her right arm, causing her to fall backward and 
sustain a laceration to her palm from the broken glass on the floor. 
 
Crawford stated that Renner left the apartment immediately after the incident, 
slipping his shoes on as he left, without rendering aid or offering assistance. 
 
Crawford did not notify emergency services at the time. She treated the injury 
herself and elected to report the incident the following morning. 
 
This officer took a recorded statement and documented a visible laceration on the 
victim’s right palm as well as mild bruising to her right forearm. 
 
A warrant was issued to search Renner’s house. Police arrived at 11:30am 
16/04/2025 at Renner’s address and found clothes strewn around the bedroom, 
Renner’s socks were seized from beside the bed. 
 

Renner stated he returned home at approximately 11.00pm undressing immediately 
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and then went to bed, but denied any “evil intent’, intimidation or physical altercations. 
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ITEM SUBMITTED FOR EXAMINATION 
One pair of socks located at Renner’s house. 
 
Known sample of wine glass collected from Crawford’s floor. 

EXAMINATION 
REQUESTED 

Police request an examination of the sock to determine if there are any glass 
fragments present. 
 
Comparison of any glass fragments found in the socks with the control samples from 
the broken wine glass. 
 
An evaluation of the weight that can be assigned to any match, if one is found. 
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APPENDIX E 
 

 
PROFICIENCYTESTING@FORENSICFOUNDATIONS 

2025-CC2 Glass Analysis 
 

MANUFACTURER’S INFORMATION 
Issued 07/10/2025 

 
Introduction / Aim 
 
The aim of the program is to assess the laboratory’s ability to detect the presence of any glass 
deposits on a pair of socks and to compare them to known glass obtained from the wine glass 
fragments at the victim’s premises, assigning a weighting to these findings if this is the 
laboratory’s normal practice.  
 
Scenario provided to the participants 
 
On April 16, 2025, at approximately 8:30am, Emily Crawford arrived at the Midtown Police 
Station to report an incident that occurred on April 15, 2025, at her residence. 
 
Crawford stated that at approximately 7:30pm on April 15, her boyfriend, Thomas Renner, 
arrived for dinner. Crawford reported that her apartment maintains a “no shoes” policy and that 
Renner removed his shoes upon entry, remaining in his socks throughout the evening. 
 
Crawford stated that both parties consumed alcohol over dinner, including a bottle of red wine. 
At approximately 10pm, a verbal argument began regarding the nature of Crawford’s 
communication with a third party. During the argument, Crawford accidentally knocked over a 
wine glass from the dining table, which fell to the floor and shattered. 
 
Following this, Crawford stated that Renner approached her with what she described as "evil 
intent," using aggressive body language and closing distance rapidly. A physical altercation 
occurred, during which Crawford reported that Renner made physical contact with her right 
arm, causing her to fall backward and sustain a laceration to her palm from the broken glass on 
the floor. 
 
Crawford stated that Renner left the apartment immediately after the incident, slipping his 
shoes on as he left, without rendering aid or offering assistance to Crawford. 
 
Crawford did not notify emergency services at the time. She treated the injury herself and 
elected to report the incident the following morning. 
 
The police officer took a recorded statement and documented a visible laceration on the 
victim’s right palm as well as mild bruising to her right forearm. 
 
A warrant was issued to search Renner’s house. Police arrived at 11:30am on April 16, at 

PO Box 2279, 
Ringwood North VIC 3134 

 
quality@ffint.com.au 

www.ffint.com.au  
 

ABN 23 839 112 155 
ACN 130 236 618 
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Renner’s address, and found clothes strewn around the bedroom. Renner’s socks were seized 
from beside the bed. 
Renner stated he returned home the previous night at approximately 11.00pm, 
undressing immediately and then went to bed. Renner denied any “evil intent”, 
intimidation or physical altercations with Crawford. 
 
Items provided to the participants 
 
One pair of socks located at Renner’s house. 
Known sample of the broken wine glass collected from Crawford’s floor. 
 

Program design, production and assessment 

 
The test was designed, coordinated, produced, and assessed by Forensic 
Foundations International and their facilities. 

 
Sample production 
 
Clear glass samples were obtained from two different sources: a piece of glass approximately 
4.5 cm2 in size from the bowl of a stemmed wine glass and a piece of Locke “B4” calibrant 
glass. 
 
Each of these samples was crushed in the jaws of a tool-steel twin-screw hand screw vise to 
yield coarse powders.  
 
The coarse glass powder samples were then used to prepare the test items. 
 
Pre-test analysis and homogeneity evaluation  
 
As it is a certified reference material, it was expected that glass “B4” was homogeneous in RI; 
10 individual measurements of subsamples of “B4” yielded an average RI of 1.51841 with a 
range of 1.51835 - 1.51848 and a standard deviation of 0.0000383 in support of this 
expectation.  
 
The RI of the wine glass was shown to be homogeneous on the basis of the measurement of 
the RI of 30 glass samples in four sets of measurements. The following results were observed: 
average set 1 RI 1.51917, range 1.51905 - 1.51926 and SD 0.0000780; average set 2 RI 
1.51920, range 1.51909 - 1.51939 and SD 0.0000978; average set 3 RI 1.51922, range 
1.51909 - 1.51941 and SD 0.0001276; and average set 4 RI 1.51925, range 1.51911 - 1.51941     
SD 0.0001276.  
 
Elemental composition is not included as part of the Manufacturing Information but is available 
on request.  

 
Glass fragments can be expected to be stable concerning RI and elemental 
composition, and therefore, a use-by date is not relevant and was not provided to 
participants. 
 
Test samples 
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Known sample of the broken wine glass collected from Crawford’s floor. 

One (1) control glass sample (from the broken wine glass) was placed into a paper boat, 
which was then placed in a tamper evident bag.  



2025-CC2 This document is UNCONTROLLED if printed Page 24 of 30 
WEF-03-A-5 Issue 7  Date 13/8/25  Issued by DGP 

 
Socks 
Socks were sourced from the same vendor and at the same time to receive consistent batch 
numbers. 

 

Left sock 

Three (3) matching glass fragments from the wine glass were embedded into the weave of 
the left sock fabric. 

One (1) non-matching glass fragment (from “B4”) was embedded into the weave of the left 
sock fabric. 

 

Right sock 

Two (2) matching glass fragments from the wine glass were embedded into the weave of the 
right sock fabric. 

One (1) non-matching glass fragment (from “B4”) was embedded into the weave of the right 
sock fabric. 

 
The socks were then folded (individually) and placed into tamper-evident bags. 
 

 

Paper boat containing control sample Glass inserted into weave of sock fabric 
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Expected results 

 
Participants were asked a number of questions by the ‘Eastern Australian Police Service’. The table below demonstrates how the expected 
results would address each of the questions asked.  
 

Forensic Processes 

Continuity, receipt and 
description of items  

Was continuity maintained? 

Was storage appropriate? 

Was transfer within the laboratory appropriate? 

Was the description of the item sufficient for it to be independently identified? 

Initial examination  

Control sample and socks 
Was an initial physical examination carried out and did it make use of appropriate techniques (e.g. 
microscopy), did not compromise later examinations and did not result in the application of 
inappropriate subsequent analytical tests? Were physical results ascribed appropriate 
weight/significance in any report?  
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Examination requested  

By Eastern Australian 
Police Service 

Scientific Examination testing expected  

Police request an 
examination of the 
socks to determine if 
there are any glass 
fragments present. 

Did the examination (inc 
searching, collection) of 
the socks yield traces of 
foreign materials? 
Did physical testing 
indicate that the traces 
contained fragments of 
glass? 

The application of appropriate techniques to collect fragments from the 
socks e.g. vacuuming, picking, shaking, scraping, tape lifting. 
 
The application of appropriate techniques to recognize and separate glass 
fragments from the trace (e.g. polarized light microscopy).  
 
If applicable, an appropriate technique used to select a subsample of glass 
fragments for detailed examination. 

Comparison of any 
glass fragments found 
in the socks with the 
control samples from 
the broken wine glass. 

Did the analytical results 
address, confirm, refute 
or extend the 
propositions or questions 
put forward by the police 
request? 

The application of appropriate techniques to examine / analyse / 
characterise / compare known and unknown glass fragments. (e.g. glass 
refractive index measurement (GRIM), float surface detection, elemental 
analysis)  

An evaluation of the 
weight that can be 
assigned to any match, 
if one is found. 

What do the examination 
/ analytical results 
suggest or indicate 
regarding the proposition 
that the glass found on 
the sock is a match of 
the broken wine glass? 

It was expected that participants may use one or more of 4 alternatives in 
their report: 

1) provide no opinion beyond the detection of a trace of glass fragments on 
the socks 

2) provide an opinion that the known wine glass cannot be ruled out as the 
source of the glass fragments 

3) provide an opinion as to how likely that the glass fragments are from the 
wine glass rather than another glass object at random 

4) provide an interim report pending further questioning of the accused and/or 
victim and/or collection of possible background traces from the premises of 
the accused and/or victim.  
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Expected laboratory results 
 

1) That glass fragments were present on both socks, with a numerical value totaling 4 fragments on the left sock and 3 on the right sock.  
 

2) That 3 fragments from the left sock and 2 from the right sock cannot be distinguished chemically and physically from the known wine glass 
fragment. One non-matching glass fragment was present on each sock. 

 
3) That the wine glass cannot be ruled out as the source of glass fragments.  

 
If activity level reporting is used 
4) That the findings provide weak to moderate support for the proposition that the sock was close to the broken wine glass rather than 

another glass object at random. It is expected that the weight apportioned by participants will be determined by making use of any 
available data pertaining to the following: the prevalence of glass of the particular RI (and/or elemental composition, if applicable) 
exhibited by the wine glass in the participant’s jurisdiction; the frequency of occurrence of glass fragments on “random man” clothing 
(particularly socks) in the participant’s jurisdiction; the impact on the opinion arising from the presence of non-matching glass fragments on 
the socks, and transfer and persistence estimates given the alleged crime and subsequent activities.  Participants might issue this opinion 
as an interim one, pending submission of additional items and/or information pertaining to the alleged incident. 

 
 

Major sources of errors by the participant would be:  
a) to not detect any glass fragments on the socks 
b) to apply inappropriate recovery and/or analytical methodology 
c) sample mix-up 
d) misinterpretation of analytical/observational results 
e) under-stating or overstating the weight of analytical and observational results. 

 
END OF DOCUMENT 
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2025-CC2 Glass Examination Feedback  
 
Forensic Foundations International prides itself in providing flexible fit-for-purpose forensic 
programs. The manufacture, distribution, assessment and reporting of this test has provided and 
will provide the basis for continuous improvement for both Forensic Foundations International and 
the forensic laboratories. To this end, we would appreciate your comments to assist us in 
improving the tests.  
 
Please tick the appropriate box and make any relevant comments.  
You can also complete this form at www.ffint.com.au/feedback  
 
 

St
ro

ng
ly

 
Ag

re
e 

Ag
re

e 

D
is

ag
re

e 

St
ro

ng
ly

 
D

is
ag

re
e 

N
A 

1. The test was too basic for our 
facility      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
2. The samples supplied were 

suitable      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
3. The results required were not 

outlined sufficiently      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
4. The final report provided 

suitable detail      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
5. The tests involved should be 

more challenging      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 

 
  

http://www.forensicfoundations.com.au/feedback
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Please comment briefly on the following: 

 
1. Are there additional aspects that could be included in the 

test?  

………………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
………………………………………………… 

2. Any additional comments  
………………………………………………………………………………………………………………

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
………………………………………………… 

3. Facility (optional)  
………………………………………………………………………………………………………………

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
………………………………………………… 

4. Would you like us to contact you to discuss your feedback?    
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
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Forensic Foundations International’s Proficiency Tests are required to be fit-for-purpose. 
To assist us in providing the relevant tests, please use the following form to suggest 
further tests for development. You can also complete this form at 
https://www.ffint.com.au/proficiency-testing/proficiency-test-development/ 
 

Recommendation for Proficiency Test Development 
 
Contact Name  

 
Email  

 
Phone  

 
Discipline/ subdiscipline  

 
 
 

Specific issues(s) to be addressed*. 
Note:  The tests can be designed to be 
multidisciplinary.  

 
 
 
 
 
 
 
 
 

Suggested technical advisor (if known)  
 
 
 

Suggested manufacturer (if known)  
 
 
 

 
∗  All Proficiency Tests will include the end-to-end process (receipt & continuity, triage, 

description, examination, analysis, data generation, interpretation, reporting) but one 
aspect may be of particular interest/focus. 

 
This form can be emailed to quality@ffint.com.au 
 

https://www.ffint.com.au/proficiency-testing/proficiency-test-development/
mailto:quality@ffint.com.au
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