
FINAL by:  OSAC Program Office; Version 2, December 1, 2020      1 

  

OSAC RESEARCH NEEDS ASSESSMENT FORM 
 
 
Title of research need: Development of Quantitative Assessment and Evaluation of Error Rates in 

Physical Fit Determinations of Trace Materials 
 

Keyword(s): Trace evidence, interpretation, physical fit, fracture fit, fracture match 
 
Submitting subcommittee(s): Trace Materials Date Approved: 6/12/2025 
 
Background Information: 
 
1. Does this research need address a gap(s) in a current or planned standard? (ex.: Field identification system 

for on scene opioid detection and confirmation) 

Trace materials, such as fabric, tape, paint, plastic, or glass can be broken, torn, cut, or otherwise separated during 
different criminal activities such as homicides, kidnappings, and sexual assaults. Likewise, plastic and metal parts that 
hold the automotive paint can be bent during a crash or hit and run, lifting fragments of paint from the original 
substrate. In these events, it is possible that the fragments transferred during the violent activity physically align with 
the original source to form one continuous piece. If sufficient individual characteristics are observed within the 
corresponding edges and surfaces of the questioned evidence and the known source, the forensic examiner can 
conclude there is a physical fit among the items .  
It is hypothesized that random physical fits of trace materials are improbable, and therefore when found they are 
considered the highest degree of association that can be determined in a forensic examination.  
There have been few experimental studies that have evaluated the error rates in such determinations, and there is an 
interest in the field to further explore ways to support the empirical observations involved in making physical fit 
determinations. Moreover, the conclusion of a fit between edges relies on the examiner’s opinion to identify those 
distinctive features.  
It is crucial to explore mechanisms to qualify and quantify physical fit features, and develop standardized methods to 
evaluate the quality of a fit and the error rates associated with such conclusions.  
The factors affecting the evaluation and interpretation of the significance and meaning of observed features are 
anticipated to vary by the composition of each material (e.g., tape, fabrics, glass, plastic), and as a result, independent 
validation studies are recommended for each trace subdiscipline as appropriate.  
The results of this research are required to explore strategies to effectively qualify and quantify distinctive features in 
physical fit examinations and to serve as a scientific foundation to develop standard methods that complement and 
substantiate the examiner’s opinions.  

 
2. Are you aware of any ongoing research that may address this research need that has not yet been published 

(e.g., research presented in conference proceedings, studies that you or a colleague have participated in but 
have yet to be published)? 

Trejos group at WVU 
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4. Review the annual operational/research needs published by the National Institute of Justice (NIJ) at 

https://nij.ojp.gov/topics/articles/forensic-science-research-and-development-technology-working-group-
operational#latest?  Is your research need identified by NIJ? 

Yes, this research need relates to several of the identified needs in the Impression and Pattern Evidence & Trace 
Evidence Sections. 

 
5. In what ways would the research results improve current laboratory capabilities? 

To date, there are limited  standard methodologies and criteria for making decisions about the presence of a physical 
fit and the significance of such evidence. Therefore, it is anticipated that additional validation studies to determine 
the quality and quantity of physical fit features will assist with the development of standardized methods and offer 
scientific support for the interpretation of the evidence.  

 
6. In what ways would the research results improve understanding of the scientific basis for the 

subcommittee(s)? 

At the subcommittee level, these types of research would provide valuable support to the interpretation and report 
writing guidelines that are being developed for trace materials, particularly if we can integrate early in the process the 
feedback from practitioners, statisticians, the legal community and human resource experts. This research will also 
help different stakeholders within the OSAC to assess the utility and validity of these type examinations. 

 
7.  In what ways would the research results improve services to the criminal justice system? 

The data derived from the research will provide a better understanding of the validity and error rates of physical fit 
determinations during the comparison of trace materials. Given the anticipated probative value of such examinations 
and the role that the evidence can play during investigative stages and during trials, it is of utmost relevance to 
narrow current gaps of knowledge in this field.  

 
8.  Status assessment (I, II, III, or IV): II  

Major gap in 
current 

knowledge 

Minor gap in 
current 

knowledge 

   

  No or limited 
current research is 
being conducted I III 

https://www.ojp.gov/pdffiles1/nij/grants/240639.pdf
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnij.ojp.gov%2Ftopics%2Farticles%2Fforensic-science-research-and-development-technology-working-group-operational%23latest&data=02%7C01%7Ckaren.reczek%40nist.gov%7Ca27314ea4f2146e093ca08d79e7d5c5e%7C2ab5d82fd8fa4797a93e054655c61dec%7C1%7C1%7C637152133565188576&sdata=%2FZf29FUB5PDji2qfPMDtWwXxQ%2B%2FTvAU0GmhJfY7Bc0g%3D&reserved=0
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnij.ojp.gov%2Ftopics%2Farticles%2Fforensic-science-research-and-development-technology-working-group-operational%23latest&data=02%7C01%7Ckaren.reczek%40nist.gov%7Ca27314ea4f2146e093ca08d79e7d5c5e%7C2ab5d82fd8fa4797a93e054655c61dec%7C1%7C1%7C637152133565188576&sdata=%2FZf29FUB5PDji2qfPMDtWwXxQ%2B%2FTvAU0GmhJfY7Bc0g%3D&reserved=0
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  Existing current 
research is being 
conducted II IV 

 
This research need has been identified by one or more subcommittees of OSAC and is being provided as an 
informational resource to the community. 
 


