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Abstract 

In recent decades the use of forensic science in investigations and therefore its subsequent 

presentation within the courts has increased exponentially, fuelled by an increase in scientific 

advances, development of databases and greater access to scientists and their expertise. This 

explosion in the use of forensic evidence has not been limited to one single scientific domain, as 

there are a broad range of scientific disciplines, encompassed by the general umbrella term’ forensic 

science’.  Many of these involve commonly applied methodologiesand are accepted by the courts 

with limited scrutiny. Where tensions exist concerning the use of science in the courtroom is when 

novel or emerging sciences and scientific techniques are introduced.  This may be particularly 

evident when the demands of the investigatory phase, where those working want to apply all 

possible tools at their disposal to gather as much evidence as possible and the needs of the courts, 

where the evidence must scientifically robust and admissible for it to be presented before a jury, 

come together.   This paper examines the implications for the court for emerging or novel sciences 

and scientific techniques.   In such cases, the potential rewards of implementing the scientific 

process and the information these may contribute to an investigation provides a temptation to 

investigators to push for their operational use, with the unintended consequence of posing an issue 

to the court when considering whether to admit the evidence into the judicial process. 

Novel Sciences 

Many sciences that are utilised within an investigation, such as ridge comparison, toxicology and 

drug analysis, and which are subsequently presented in court are accepted as admissible with 

limited scrutiny because they have a long history of use within the forensic arena.  That some of 

these accepted ‘sciences’ are more problematic than this suggests, is occasionally brought into sharp 

relief, unfortunately, by miscarriages of justice such as occurred in the McKie case, which in turn 

initiated the Fingerprint Inquiry (1). There is a general concern, in particular, relating to forensic 

science domains that involve more subjective than objective measurements, for example, the 

evidence types involving feature comparison such as ridge comparison or firearms examinations (2, 

3). However, despite this, many forensic science disciplines such as DNA comparisons or toxicology 

are based on well researched scientific processes that involve clear methodologies with a proven 
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history of reliability or are based on well-understood techniques and as such are admissible in court.   

Emerging or novel scientific methodologies present a different picture. These fall into several 

categories; completely new scientific methods that have been developed specifically to address an 

identified issue; the application of new science such as occurred with the development of DNA 

methodologies and the application of older and more established sciences which have been 

developed for use elsewhere and which have subsequently been applied to the forensic arena such 

as found in the use of biometric identification methods which are based on anatomical science (4).  

Each of these variations are subject to the same underlying questioning when it comes to their 

admissibility in court as a consequence of their relatively limited research history concerning the 

problem that they are being used to address. This limited research history results in a lack of 

understanding of, or ability to, demonstrate their reliability. Without this knowledge, it becomes 

difficult for the court to identify what is a robust and reliable science and what is not and therefore 

whether the science is admissible or falls into the category sometimes referred to as ‘junk science’.  

The idea of junk science was introduced in the 1990s (5) and whilst some authors argue that it is a 

slightly problematic concept (6), it has become associated with the admissibility of evidence into the 

courts which is not based on a sound theoretical footing and which therefore runs the risk, at worst, 

of culminating in a miscarriage of justice.  Indeed, some authors argue that novel science falls into 

the category of junk science until such times as the underpinning scientific rigour of the methods 

have been demonstrated and their methodology becomes accepted by the mainstream scientific 

community (7, 8).  

With the increased use of forensic science in investigations, there has been an associated increase in 

the demand for new scientific methods to maximise how potential evidence may be detected, 

identified and compared with a reference sample and the interpretation and evaluation of this 

within the framework of the circumstances of a given case. This has led to the inevitable 

development and implementation of new scientific methods that may assist in an investigation 

sometimes prior to their full validation being undertaken, as was the case with earprint 

identification. V alidation is required to demonstrate that the methodology is robust and reliable, 

key requirements to their potential admissibility in court (9). 

 A prime example of the pressure to apply a scientific method as quickly as possible, are the request 

by investigators for the development of methods that are increasingly sensitive to be available at 

potential crime scenes, and for results to be produced from the evidence recovered in as short a 

time as possible as has been seen with DNA detection and interpretation (10, 11).  Such a rush to 

meet operational demand can be counterproductive as  developing the evidence base and solid 

body of knowledge to demonstrate reproducibility, reliability and error rates that are required is a 
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slow scientific process.  The increased sensitivity of DNA profiling technology now allows the 

development of DNA profiles from smaller samples but this has led to issues with the detection of 

multiple profiles and the evaluation of the DNA profiles obtained (12, 13).  Similarly, the production 

and availability of ground truth datasets is limited and their development poorly funded even 

though their value in the interpretation and evaluation has been demonstrable, particularly in the 

determination of likelihood ratios, which allow the assessment of probabilities, that would stand up 

to extensive scrutiny.   

Adding to the tensions around the early use of newly developed methodologies are pressures 

associated with finance. Rigorous scientific experimentation that enable reliability to be established 

can  be costly in both time and resources.  In a marketised forensic science ecosystem as exists in 

England and Wales, there are additional pressures on companies begin offering new market-leading 

services as early as possible to offset initial expenditure and time taken in development (14, 15). This 

has the potential to result in methods being applied before further expensive outlay is undertaken in 

research to the full extent expected by the Courts.  For other research establishments, such as 

universities, there is limited grant funding for the development of new techniques or the adaptation 

of existing techniques to forensic science-related needs (14).  Finally, there may be a rush by 

industry partners to release products into the forensic science market place without, for example, 

fully understanding the requirements of courtroom admissibility for the determination of both the 

robustness and the limitations of the technique (16).   

Legal requirements of admissibility 

Novel methods may assist, or appear to assist the investigator, therefore giving the appearance of 

meeting one of the tests of admissibility, known as the helpfulness test, whereby evidence 

presented in front of the court has to be helpful to the jury (17). However, the apparent compliance 

that a novel method might have with this requirement for admissibility does not address all of the 

challenges that courts subsequently face when the case in question comes to court (16).  Whilst 

novel techniques may appear to be assisting the investigation, in reality, the methods being 

presented may be at a stage where they are still undergoing robust scientific validation. This means 

that their reliability and error rates may not be fully known and the accuracy of the conclusions that 

may be drawn are not quantifiable.  This is a challenge to the investigation but is a major issue for 

the courts as the need to establish the reliability of a method is a central requirement that is 

examined when the decision to admit the evidence into the court in the first place is made (18).  

Admission of unreliable evidence can be fatal to a case or culminate in a miscarriage of justice (19). 

Legal acceptance 
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Each common law jurisdiction has some form of the general acceptance test, this is based on the 

requirement for the science in question to be generally accepted within the scientific community.  

The requirements associated with admissibility can be traced to a number of Supreme Court 

decisions in the USA starting with the case of Frye v United States (1923)1.  In Frye, the Court stated 

that;  

‘while courts will go a long way in admitting expert testimony deduced from a well-recognized 

scientific principle or discovery, the thing from which the deduction is made must be 

sufficiently established to have gained general acceptance in the particular field in which it 

belongs’.  

Whilst this very basic approach to admissibility has been superseded by later rulings, it is of note 

that the original ruling applied to the question of whether a form of novel evidence, in this case, a lie 

detector test, should be admitted to the court.  The ruling provided a guide to the courts on how not 

only novel evidence but any scientific evidence should be considered (20). The Frye ruling had 

several impacts. Whilst the ruling was fairly vague and open to interpretation, it had the effect of 

imposing a time frame, which could be quite considerable, between the development of a novel 

technique and its admission, as the court waited for the methodology to be accepted by the 

scientific community.  Further complicating the picture was the fact that the ruling did not indicate 

how to identify exactly when the method could be considered sufficiently established, again leaving 

the court to decide when a sufficiency of acceptance had been reached (18).  In 1993 in the case of 

Daubert v Merrel Dow Pharmaceuticals 5092, the Court moved away from the fairly simple test of 

acceptance presented by Frye to one that, it argued, would have greater empirical requirements 

(21). The Daubert case resulted in a clearer set of guidelines from the US Supreme Court who 

posited that ‘..proposed testimony must be supported by appropriate validation’. The Daubert 

guidelines included: 

1. Have the theory or techniques in question been tested (empirical testing) and whether it is 

falsifiable 

2. Whether the methods have been subjected to peer review and publication  

3. What are the known or potential error rates  

4. Whether the method/s has attracted widespread acceptance within a relevant scientific 

community  

 
1 Frye v United States (1923) 293 F 1013 
2 Daubert v Merrel Dow Pharmaceuticals 509 US 579 1993, 
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As can be seen, these guidelines, which have come to be known as the Daubert rules or standard, 

include a general acceptance test as part of the list, but just as importantly also include criteria that 

relate to the reliability of the methodology. Common law jurisdictions, such as those that exist in the 

UK, have come to adopt this standard in some form when considering the admissibility of evidence, 

although the court systems of the UK have been slower to adopt the criteria of reliability as part of 

the admissibility decision making, instead linking the issue of reliability to the weight that the jury 

should give to the evidence in which, arguably they should assign less weight to less reliable 

evidence (22).  Nonetheless, pushed somewhat by miscarriages of justice and the conclusions of the 

2011 Law Report (23, 24) the UK courts now include reliability as a core consideration in whether 

evidence is admissible.  The Law commission’s 2011 report also provided a backdrop to the 

development of the expert evidence requirements articulated in rule 19 of the Criminal Procedure 

Rules and Practice Directions (2020).   

The criteria set in Daubert has had long-reaching effects and can, for example, be seen to underlie 

the recent ruling in Young v HMA in Scotland, where efforts were made to introduce a novel type of 

behavioural science known as case linkage analysis. The court ruled that this methodology was 

inadmissible. A close examination of the ruling highlights the similarities between the Daubert 

criteria and those applied by the judge in Young v HMA3. Here the court ruled that for evidence to be 

considered to be admissible; 

 ‘..it must be based on a recognised and developed academic discipline. It must proceed on 

theories which have been tested (both by academic review and in practice) and found to have 

a practical and measurable consequence in real life. It must follow a developed methodology 

which is explicable and open to possible challenge, and it must produce a result which is 

capable of being assessed and given more or less weight in light of all the evidence before the 

finder of fact’.  

This ruling also is reflected the requirement for general acceptance but the court also stressed the 

need for the methodology to be reliable. Such a requirement is, again, where novel scientific 

approaches may come adrift of the court requirements, since by definition, there may not have been 

sufficient time for the method to be empirically tested.   

In the decades after the Daubert standards were iterated, there was a move amongst many 

scientists to revisit some of the methods that had previously been accepted into the courts under 

the Frye general acceptance test, but which had not undergone adequate empirical testing when 

 
3 Young v HMA [2013] HCJAC 145 
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judged against the Daubert requirements (25-27).  Despite these efforts, the 2009 National Academy 

of Science (NAS) Report highlighted the issues of reliability that were identified concerning nearly all 

of the forensic sciences and evidence types that they examined, with the exception of DNA (28).  The 

NAS report (20) revealed that, even for those evidence types which had a longer scientific history 

than exists for novel science or methodologies, there were still considerable gaps in the ability of the 

scientists to demonstrate that the methodologies had been properly tested, were scientifically 

reliable and were based on sound empirical evidence.  Subsequently, the President's Council of 

Advisors on Science Technology reported that the matters relating to underpinning scientific validity 

and the validity of how scientific techniques were applied in casework remained problematic in the 

USA, particularly regarding feature comparison evidence and despite considerable funding being 

injected into the research communities post the NAS report (29).  This has been echoed more 

recently in the United Kingdom where the scientific validity of some forensic evidence types was 

again raised by the House of Lords Science and Technology Select Committee (14).  Evidence types 

which were especially problematic included feature comparison methods such as footwear marks, or 

ballistics (14) 

 

The role of the Judge 

The US Judiciary also came under fire in the NAS report (20) for not insisting that the science they 

admitted into their Courtrooms was of an appropriate empirical standard as demanded by the 

Daubert ruling.  Through Daubert, the trial judge had been firmly placed in the role of the 

gatekeeper whose part it was to govern the admissibility of scientific evidence, including novel 

science, through the application of the guidelines issued. This role was reaffirmed by the later ruling 

in Kumho Tyres4.  This gatekeeper role has, again, been adopted by other jurisdictions. As the 

gatekeeper,  judges are expected to ensure that the science that they admit is reliable.  This raises 

challenges that have been highlighted by several authors, although it is clear that opinions are split.  

Whilst some argue that judges welcomed the role of gatekeeper (30), others have opined that due 

to a lack of expertise with which to themselves judge the reliability and therefore the admissibility of 

scientific evidence, judges have erred on the side of admitting evidence more regularly than they 

perhaps should have which left the jury to decide on whether the scientific evidence placed before 

them was competent (31). This presumes that jurors have the skillset to be able to understand and 

recognise unreliable evidence (32).  

 
4 Kumho Tire Co. v. Carmichael, 526 U.S. 137 (1999) 
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Judges are not expected to have expertise in all of the various sciences which may be presented in 

their court (18). Indeed, the reason for the role of the expert witness exists precisely to provide a 

vehicle for specialist expertise to be introduced into the courtroom.  The expert witness is used to 

assist the decision-maker by evaluating and presenting information that is outwith the knowledge 

that the decision-maker (the judge or the jury), would be expected to have about a subject matter5.  

Neither the judge nor the jury as lay-people, are therefore expected to have the same level of 

knowledge as the expert (33).  As specialists within the field of law, judges have rarely undergone 

rigorous scientific education.  A study by Hans (34) showed that most judges have about the same 

level of scientific education as the members of the public who form the jury. Whilst it is accepted 

that a judge will have heard more scientific evidence being presented within the courtroom as part 

of the regular hearings, the lack of a general grounding in each of the scientific disciplines leaves 

them with limited skills when making admissibility decisions on scientific areas that are becoming 

increasingly complex. This becomes even more challenging when it comes to novel scientific 

methods, which even the wider scientific community has yet to accept and studies have revealed is 

that the lack of scientific background means that judges find evaluating the internal validity of 

science challenging (35, 36).   

It is argued by researchers that even if novel scientific methods were to be admitted, the workings of 

the court provide further checks and balances that ensure that jurors have the chance to evaluate 

the reliability of the evidence placed before them and that any weaknesses in the methodology and 

conclusions will be revealed (37). These checks and balances include cross-examination, the 

presentation of opposing evidence and judicial instruction (37).  None of these parts of the system 

are free from issues, which create concomitant weaknesses within the system that means that these 

do not always act as fail-safes.  It is the responsibility of any expert witness to include and elaborate 

on any assumptions or limitations within their statements.6  These may be included in original 

statements but a robust cross-examination that thoroughly explores the reliability of a methodology 

and the conclusions reached using those methods is reliant on both the  skills and knowledge of the 

questioner and their ability to identify unreliability within the science and the ability of the expert to 

communicate these effectively.  Unsurprisingly, lawyers have been shown to experience the same 

struggles with having a thorough understanding of science as judges do, which means that they also 

may lack the requisite skills to do this effectively (38). Their lack of a scientific background means 

that not only may they not identify the issues with the novel scientific evidence but, even if they do, 

they may be unable to elicit the information from the expert witness through cross-examination. It is 

 
5 R v Turner 1975 I QB 834 
6 Criminal Procedure Rules 2020/759. Rule 19 
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also the case that experts can they themselves have difficulty with understanding and in turn 

communicating limitations and potential errors (39).  Finally, even if information relating to the 

scientific limitations of the science presented emerge through the court proceedings,  there is still a 

reliance on the members of the jury understanding the implications of the information and how it 

exposes the reliability or otherwise, of the methods put before them.   

Expert scrutiny  

It would seem that an opposing expert would be the ideal individual to alert the court to issues of 

validity about a given novel science. Again there are flaws in this supposition which are emphasised 

when novel scientific evidence is involved.  As Kovera et al (32) point out, this part of the fail-safe 

system is based on three assumptions, firstly that the opposing counsel will consult an expert, 

secondly that this expert will identify the weaknesses in the methodology and conclusions and will 

be willing to testify on these and finally, that the jury will understand the implications of the lack of 

reliability from that opposing expert’s testimony.  As novel science is developed, because it is not 

mainstream, counsel may not recognise that a reliability issue exists and so may not consult an 

appropriate expert to determine that this is the case or indeed due to limitations on finances, may 

not have the funds to be able to consult one (40).  There may be a limited number of experts who 

are familiar with the new scientific method or be professionally competent to challenge it.  All of 

these issues have the potential to cause this failsafe to fail.  The final check within the system is 

centred on the judicial instruction given to the jury in which the judge can highlight to the jury the 

need for assigning appropriate weight to evidence which might be based on methods with unproven 

reliability. Again this relies on the ability of the judge to correctly identify that a method may be 

unreliable.  

The failure of the checks and balances to ensure that unreliable evidence is revealed to the jury and 

that the jury will identify it was exemplified in R v Dallagher7.  Mark Dallagher was convicted of 

murder after experts identified him from an earprint left on a window at a scene.  The earprint 

evidence was admitted to the courtroom and despite conflicting testimony from witnesses, it was 

left to the jury to determine the level of reliability that existed with this method of identification 

(41). The Appeal court determined that the admission of the ear print evidence by the judge in the 

original trial was acceptable, despite the lack of underpinning research to prove its reliability as a 

method, a ruling that has raised some criticisms as this was a novel scientific method that had not 

undergone scientific testing to demonstrate its reliability (41).  The lack of research and reliability in 

the method of earprint identification was raised by the defence expert, and indeed by the 

 
7 R v Dallagher 2002 EWCA Crim 1903 
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prosecution experts. Because the evidence was admitted, however, it was left to the jury to weigh 

the two sets of opposing testimonies as well as decide whether this novel method of identification 

was reliable enough to form the basis of a conviction.  As a final failure within this process, the 

direction of the judge was that the jury could convict if they were convinced by the evidence of just 

one of the experts ‘If you are sure that Mr Van Der Lugt’s evidence is correct and you accept it then 

you would be entitled to convict on his evidence alone.’8thereby potentially influencing the weight 

given to the evidence by the jury. 

The issue of reliability has to be balanced against other criteria for admissibility in courts when 

considering novel evidence. The judge has to balance the perceived and understood reliability of the 

method being presented, against the argument that admission of the evidence would assist the trier 

of fact, the judge or the jury, to come to a conclusion on the matter under consideration.  This was 

an argument put forward by the Appeal Court in Dallagher when arguing that admitting this novel 

evidence was the correct decision.  Of interest, this was a decision at odds with that in R v Gilfoyle9 

where the Appeal Court dismissed the issue of whether the novel science might assist the court 

since the methodology was unproven and still in its infancy.  This reiterates the tensions already 

discussed between the role of the investigatory team and the role of the court itself, wherein the 

investigatory team are focussed on finding a solution to the events that might have occurred, but it 

is for the court to ensure that the case is tried in a fair manner.  That novel evidence is admitted 

demonstrates that the decision that is made is based on numerous factors and influences individual 

to each court case.  

Once the information has been communicated in court, as has been seen the weight that the juries 

give to the scientific evidence can be extensive, something that has to be taken into consideration 

when admitting novel evidence.  Several reasons cause a jury to give additional weight to scientific 

evidence. For some, there may be an over-reliance on their understanding of the ability of science to 

communicate an overall truth that has been developed through the application of scientific rigour 

and experimentation (42). This leads them to give greater weight to the scientific testimony, even 

when, as is usually the case, that scientific testimony is unable to give an unequivocal answer. This 

cultural understanding of science is not limited to the jury of course and can also influence the judge 

and other legal practitioners who are working in the court environment.  The actions of the judge 

can also influence the weight that the jury places on the scientific evidence that they hear, the very 

act of ruling that evidence is admissible has been shown to increase the credence which the juries 

 
8 Ibid 
9 R v Gilfoyle 2002 12 WLUK 609 
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give to the information that they are given, even if the grounding for the science is not overly strong 

(43).   Similarly, how the evidence is presented, whether the expert witness provides their testimony 

in a way that is perceived by the jury to be reliable and in particular whether a narrative is woven 

incorporating the evidence into the framework of circumstances of the alleged offence can also be 

compelling to a jury (44). 

The real risk that novel scientific evidence presents to the court is that a miscarriage of justice could 

occur.  What has been shown in recent years, not only as a result of the NAS report (20) but also in 

subsequent reports (24, 29), Inquiries (1) and studies (45-47), is even those areas of sciences which 

are commonly encountered and which are often admitting to the courtroom with limited or no 

scrutiny, can be based on methods which are unreliable, primarily subjective and have limited 

empirical evidence to support them. Novel scientific evidence does not therefore have a monopoly 

when it comes to a lack of validation studies and proven scientific underpinnings. 

Conclusions 

At issue is that scientific evidence continues to increase in volume, choice and complexity as 

technologies and science develop.  When longstanding scientific methodologies have been shown to 

have a less than robust basis, it can be difficult to see why emergent scientific developments would 

not be used to provide an advantage or assistance to the court.  The balance has to be set around 

evidential admissibility and the need for underpinning scientific robustness of these emergent 

techniques (Fig 1).  A sound understanding of the potential issues and good communication by the 

scientists with both the investigators and the legal experts with whom they come in contact has to 

be central to addressing the issues that arise. The need to increase the ability of forensic scientists to 

understand the implications of the limitations of their science as well as their ability to communicate 

this to others is an issue that has been raised by a number of researchers (39, 48, 49).  The Criminal 

Procedure Rule10 provides a template for the practicing expert to follow, and if these are not 

adhered to, it is possible for the expert to be subject to legal proceedings, however there is still 

more that can be done to ensure that experts are as skilled in these areas as possible. 

Funding and time are hugely important to allow the development of validation studies as new 

methods come on stream and are gradually brought to a state where they can be useful at all stages 

of an inquiry, something which was highlighted in the recent House of Lords Report into Forensic 

Science (50). There is also a need for agreed and robust oversight and standard-setting within the 

sector, which gives guidance and support to those who are developing new methods.  The 

 
10 Criminal Procedure Rules 2020/759. Rule 19 
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introduction of the role of Forensic Regulator of England and Wales was an attempt to start to 

develop these standards, and other jurisdictions have attempted to develop similar standard-setting 

abilities (51), however, these roles can become stuck in the needs and requirements of accreditation 

of process and competency of individuals rather than facilitating and implementing new 

technological advancements in a measured way taking into account the needs of the entire 

ecosystem.  Finally, a better understanding on the part of the legal personnel involved in the 

presentation of evidence in court, both the lawyers and the judges and how reliability and the 

validity of a method can be assessed is also necessary so that they gain confidence in exposing areas 

of possible weakness. The initiative established as a partnership between the UK Senior Judiciary 

and the National Scientific academies (the Royal Society and the Royal Society of Edinburgh) to 

develop a series of Judicial primers (52) in part aims to address this as does a greater communication 

between scientists and lawyers through seminars, joint training and information sharing.    

Science will continue to the utilised in the courtroom and will continue to grow in complexity and 

will challenge the courts, however knowing how to address and understand science as it develops 

and is presented will help to assist the triers of fact in the courtroom. 
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Novel scientific methods can pose a challenge for courts due to their lack of robust scientific testing 
which means that their reliability and repeatability have not been demonstrated, this in turn can 
impact their admissibility within the courtroom.  

The role of gatekeeper for scientific evidence lies with the judges, who themselves are not scientists 
and may struggle with understanding whether a novel science has reached the threshold for 
admissibility. 

If novel science is admitted to the courtroom, the checks and balances that exist within the court 
process may not be enough to ensure that juries understand the strengths and weaknesses of the 
scientific information being presented to them. 

There is a tension between the wish to use a seemingly promising novel scientific method to 
progress and investigation and the subsequent presentation of that novel science within the court 
itself. 
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