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Abstract---In forensic evidence presentation, the presence of 

technology is essential. Forensic science is critical to the conviction of 

the guilty and the acquittal of the innocent and science and 

technology presents an avenue to accompany the paradigm shift in 

the relationship between criminal adjudication and forensic expertise. 
Currently, there is no comprehensive review to identify the use of 

technology to moderate causation and laboratory standards in 

evidence presentation.  This paper provides an overview of significant 

contexts on how accusation establishment and laboratory standard by 

technology implementation will impact the evidence presentation 

thorough analysis on literature studies that involve on articles study 
that related to evidence presentation. Based on author findings, there 

are four key-reason how establishing causation impact of evidence 

presentation and there are five key standardization contexts through 

the use of technology. The result will gives benefit in term of depth 

understanding or as a good reference for both academician and 
forensic practitioner. 

 

Keywords---use of technology, moderate factor, causation, laboratory 

standards, evidence presentation. 
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Introduction  

 

A number of pitfalls, challenges and solutions have been observed in this arena, 

and this continues evolving on the increasing role of technology in evidence 

presentation (Santos, 2014). Kloosterman et al. (2015) on the heightened role of 
modern technology in forensic investigations, emphasized the role of recent 

technology developments in availing new possibilities to perform structural and 

scientific measurements within laboratory environments. Even though technology 

increases the speed and efficacy of forensic work, it is uncertain whether the 

quality of forensic work outcomes can be guaranteed in the presentation of 

evidence (Kloosterman et al., 2015; Baier et al., 2017).  
 

The importance of technology in the presentation and visualisation of evidence in 

law courts has been highlighted in previous studies (Baier et al., 2017; Lovgren, 

2004). There is no doubt that predominant technologies available in criminal 

investigations are focused on the identification, arrest and convicting perpetrators 
(Lovgren, 2004). The role of technology systems has, therefore gained roots on the 

increased sophistication of criminal activities. Questions relating to the basic 

ideologies of forensic science have been raised given the extensive criticisms of 

methodologies employed in forensic studies, as well the increasing failures in 

several high-profile forensic evidence. The very suitability of forensic evidence 

within the criminal justice systems remains questionable (Nieman, 2009; National 
Research Council, 2011; Roberts, 2015). Presently, there is a paradigm shift in 

the association between forensic expertise and criminal adjudication. These 

events in combination with law reforms have heightened the challenges faced by 

forensic sciences and experts (Roberts, 2015).  

 
One area that provides an avenue for forensic science to redeem its collapsing 

image is the strengthening of the role of science and technology to reduce 

subjective interpretations in expert opinions (Kloosterman et al., 2015). According 

to Rt (2015), technology pushes the boundaries of forensic sciences and present 

novel ways of establishing forensic evidence. Ultimately, the legal implications for 

a more robust forensic science evidence welcome technology as a means to push 
the boundaries of forensic science and ensure increased acceptability of evidence 

by the jury (Rt, 2015). Saks & Koehler (2015) admits that technology and 

scientific forces are revalorising the traditional forensic identification sciences in 

the paradigm shift highlighted by Roberts (2015). 

 
On the heightened role of technology in forensics, forensic innovation efforts are 

being used to arrive at novel methods that can be seamlessly applied in the 

criminal justice system (Kloosterman et al., 2015). Despite these 

acknowledgements on the need for complex devices, methods, and technological 

requirement in the presentation of comprehensive evidence, the exact efficiency of 

technology application over conventional and traditional forensic methods have 
not been observed (Wilson et al., 2011). This gap is further described in the 

section that follows and informs the unique contribution of the present study to 

the body of knowledge. These studies have focused on establishing causation and 

supporting laboratory standards for presentation of evidence. Upon the 

systematic literature review, it was found that no known study had empirically 
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observed expert perceptions on the role of technology in these four areas, to aid in 

DNA witnessing for the presentation of evidence. 

 

Research Method 
 

This study entailed an SLR that was performed following the original guidelines 

proposed by Kitchenham(2007 and Yahya et al. (2013). The SLR was executed in 

three phases: (2.1) the planning phase (2.2) literature review phase, and (2.3) 

Reporting phase. Each phase and the corresponding activities are summarized in 

Figure 1. The tasks undertaken in each phase is described in the next section.  
 

 

 

 

 
 

 

 

 

 

 
 

Figure 1. Three Phase of Systematic Literature Review 

        

Planning the SLR  

Research question 
 

In order to achieve the SLR objective and answer the main research 

question, specific research questions must be answered. These research 

questions were formulated using the Population, Intervention, Comparison 

Outcomes and Context (PICOC) criteria originally proposed by Kitchenham 

(2007) is applied as presented in Table 2.2. 
 

Table 1 

 Summary of PICOC 
 

PICOC Criteria 

Population  DNA-based establishment of causation 

 DNA laboratory standards 
 

Intervention DNA Technology 

Comparison Methodologies in Forensic DNA Testing 

Outcomes Presentation of Evidence 

Context Empirical Findings in Academic (Peer Reviews 

Papers Only) 

 

As shown in Table 1, the PICOC criteria were used as guidelines in 

developing the research questions in line with the research objectives.  As 

presented in the PICOC, the articles included in this review were consistent 
with the two research objectives, comprising articles on the DNA-based 

ReportingConductingPlanning
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establishment of causation and DNA laboratory standards for the 

presentation of evidence. Hence, the articles were extracted, selected, and 

analysed while using the research questions as the principal guide in the 

overall process. 

 
Table 2 

Research Questions for the SLR 
 

Qn. ID Research Question 

SLRQ1 Qn. 1a: To what extent does technology moderate 

DNA-based establishment of causation in the 

presentation of evidence? 
SLRQ2 Qn. 1b: To what extent does technology moderate 

DNA laboratory standards in the presentation of 

evidence? 

 

Formulation and validation of the review protocol  
 

This review aimed to comprehensively inspect the empirical literature 
focusing on the technology for DNA presentation. Thereafter, this SLR 

specifies the search engine, search process, and sources of selection 

protocol, search process, data extraction strategies, and quality assessment 

criteria. 

 
Source selection criteria 

In order to select a source for the SLR, the source must meet the following 

criteria as presented in Table 2.4 below.  

 

Source selection  
 

The literature search process was performed after the research questions 

were finalized. Databases and digital libraries were assessed using both 

search and refining search strings. In order to simplify and widen the range 

of selected articles, digital databases were searched chronologically 

according to most popular and familiar. 

 
Table 3 

Digital database library 

 

Seral No Database Website link 

DB1 EBSCOhost http://search.ebscohost.com 

DB2 Emeralds http://emeraldinsight.com. 

DB3 Oxford https://academic.oup.com/journals 
DB4 SAGE http://journals.sagepub.com 

DB5 Science Direct http://www.sciencedirect.com/ 

DB6 Scopus https://www-scopus-com 
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Study selection procedure 

 

Figure 2.2 depicts the SLR search procedure. The process from the selection 

using search string created from the list of keywords to actual selection of final 
papers for analysis is presented. The search string was for created for each 

database as would help gather relevant papers for analysis. The Boolean 

operators were used to help retrieve all relevant papers by using “OR” to join the 

separate keywords, “AND” to join mandatory words that must appear together in 

any paper, and “NOT” to inform the database about words that are not required 

as part of the results. The Zotero Browser Plugin automatically imports all results 
into the reference manager installed on the computer. The results were stored in 

BibTex file reference formats and imported into Start for analysis. StArt helped 

filter the papers through the three main stages of identification, selection, 

extraction and summarization.  

 
 
 
 
 

 

 
 

 

 

 

 
 

 

 
 

 

 
 

 

 

 

 
 

 

 

Figure 2. Selection Process 

 

SLR keywords 
 

In order to create the search string for the databases, specific keywords were 

used. The keywords were created from the main research questions presented 

earlier. For the purpose of the present study, each paper must contain at least 

one set of keywords. In each set, individual words were connected with AND to 
emphasize the need for, at least, each group of words to be identifiable in any 

Download or extract article into StArt and finalize selected articles  for 
analysis

Filter articles from selection to extraction stages in StArt

Filter articles from identifcation to selection by either rejecting or accepting in 
StArt

Import all findings from the Database into StArt Systematic Review 
Program

Use Zotero Plugin on browser to Import all findings from each database in 
BibTex File formats

Boolean operator or Derive search string (AND, OR, NOT) research questions 
were used to create the search terms
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paper. Where the databases accept the entire keywords list, “OR” was used as a 

separator of one keyword from the other (Table 4).   

 

Table 4 

Keywords 
 

 

 

 

 

 
 

The EXCLUSION AND INCLUSION CRITERIA AT VARIOUS STAGES of the SLR 

 

Table 5 

Inclusion Criteria 
 

S/N Criteria Stage Description and Example of Cases 

1 Only 

Academic 

Peer-

reviewed 

Identification 

and Selection 

Papers peer-reviewed before 

publishing. These papers undergo 

strict scrutinization and statistical 

validation. 

2 Conducted 

between the 
years 2014 

– 2019 

Identification Papers published between 2014 – 

2019. A six-year interval is used to 
gain access to most recent papers 

and findings 

3 Forensic 

DNA 

Context 

Selection The study conducted in a Forensic 

DNA setting  

4 Main 

Variable in 

an 

independen

t position 

Extraction Keyword should be independent of 

other variables; i.e. it remains 

unaffected by other variables 

5 Keyword/ 
Variables as 

a mediator 

or 

moderating 

variable 

Selection and 
Extraction 

Variable of interest effects explains 
the relationship between any of the 

independent variables on the 

presentation of evidence. 

6 English 

Language 

Identification Papers were written in English are 

considered 

 

The Inclusion and Exclusion Criteria are presented in Table 5 and Table 6. Each 

of these criteria was applied at one of the three stages of identification, selection 

and extraction. At the search and identification stages, data import considered 

only peer-reviewed papers as many of the academic databases permit the 
exclusion of other grey literature and unwanted materials. All the databases also 

permit the restriction of the search to a unique data range; this helped import 

only papers published over the last five years, saving time in a highly efficient 

Qn. ID. Keywords 

SLRQ1 “DNA” AND “Causation” AND “Technology” 

AND “Evidence” 

SLRQ2 “DNA” AND “Laboratory” AND “Standard” AND 
“Technology” AND “Evidence” 
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manner. Language, grey literature and short papers were also dealt with mainly 

at the identification stage. At the selection and extraction stages, the papers were 

inspected to ensure that they met further criteria such as the keyword in an 

independent position or that the context of the paper is appropriate as required 
for the SLR. The success of removing papers at the identification stage ensured 

that the SLR is less time-consuming and conducted in an effective manner. 
 

Table 6 

Exclusion Criteria 

 

S/N Criteria Stage Description and Example of 
Cases 

1 Papers more 

than 5 years 

old 

Identification Papers published preceding the 

year 2012 are excluded from the 

SLR and considered outdated 

2 Secondary 

and Tertiary 
Papers 

Identification 

and Selection 

Course papers, assignments, 

and school materials including 
dissertation and thesis results 

3 Short papers Identification Article and book reviews; 

usually 2-4 pages.  

4 Non-peer 

reviewed 

Identification 

and Selection 

Conference proceedings and 

articles that have not gone 

through peer review evaluation 
5 Grey 

literature 

Identification 

and Selection 

Conference proceedings, books, 

dissertations, theses, 

dictionaries, and others 

5 Duplicated  Identificatio, 

selection and 
extraction 

Multiple copies of the same 

paper are removed from the 
various stages of identification, 

selection and extraction. 

6 Non-English 

Written 

Papers 

Identification 

and Selection 

Articles are written in a 

language other than Some 

abstracts appear in English, but 

main papers are in other 
languages – these are excluded 

7 Main 

Variable as a 

dependent or 

endogenous 
variable 

Selection and 

Extraction 

Where the variable or 

population being sought 

appears out of context – e.g. 

based establishment of 
causation appearing as a 

dependent variable in a paper 

       

Quality criteria 

 

The quality criteria were very instrumental in rating the papers with regards to 

the extent to which they meet a high level of quality assurance. Only papers with 
high-quality assurance above the mid-score of 2.5 are considered in the review 

analysis. The quality assessment criteria are presented in Table 2.9 below. 
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Table 7 

 Quality assessment criteria 

 

Data extraction strategy 
 

As a final aspect of the SLR planning, the data extraction strategy is presented in 

Table 7. The research questions are presented in dedicated search forms. The 

main item of focus and the descriptions are also presented. The main approach to 

extracting articles was to identify the main variables or empirical results that 
pertain to the variables in any selected article. Given that the two research 

questions were developed to assess a common dependent variable, an article may 

be linked to the both research questions under a specific context.  
 

S/N Criteria Level of Addressed Criteria 

  Fully 

Addressed 

Partly Addressed Not 

Addressed 

Score Awarded 5 4 3 2 1 0 

QA1 Clearly 

defined 

Objective 

Objectives of 

the study 

clearly 

identified 

Objective partly 

identified but not 

clear enough or 

not blending 

properly. 

Papers with 

no aim or 

objectives 

provided for 

the study 

QA2 Well 

addressed 

context 

The context 

of the study 

is clearly 

stated. 

The context of the 

study is loosely 

established. 

The context 

is missing 

or not 

clearly 

defined 

QA3 Clearly stated 

findings 

Findings are 

clearly 
defined 

Findings are 

ambiguous and 
not clearly defined 

No findings 

reported 

QA4 Good 

rationale or 

significance 

The practical 

and 

theoretical 

rationale of 

the study is 
established. 

Some rational and 

significance is 

presented but the 

varied level of 

adequacy 

No 

significance 

outlined for 

practice and 

theory. 

QA5 The 

uniqueness of 

Contribution 

to Academia 

In addition to 

the rationale, 

strong and 

unique 

contributions 

are made. 

Some amount of 

uniqueness of 

contribution may 

be observed in the 

rationale or 

significance but 
not novel. 

No form of 

unique 

contribution 

exists or is 

stated. 

QA6 Clearly 

Defined 

Limitations 

Full 

limitations of 

the study are 

provided 

The existence of 

little or marginal 

amount of 

limitations 

provided. 

No forms of 

limitations 

are 

identified 
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Table 8  

Data Extraction 
 

Search Focus Data item Description 

RQ1  

General 
Result 

DNA-based causation proved viable 

in establishing or presenting forensic 
evidence 

RQ2 DNA laboratory standards impact on 

the presentation of evidence 

 

Conducting the review  
 

The section highlights the stages of the review and selection process. The initial 
aspect focused on the literature search before proceeding to the final selection of 

articles for further analysis.  
 

Study identification 
 

Table 2.11 shows the search results from each database, showing the retrieval of 
2256 references into StArt program for analysis. DNA and forensic context were 

used as the keywords to assess the selected and identified articles for eligibility. 

Hence, DNA testing and authentication articles that were not in line with the 

research objectives and study context (i.e., witnessing or forensics domain) were 

not selected for further review. Only studies focusing on the criminal or forensic 
context were considered for the next analysis.  
 

Study selection  
 

Of the 2256 articles, 24 of them (1.06%) scaled through the selection stage. The 

main selection criterion in this phase was the presence of main dependent 
variable. Other articles that focused on DNA accuracy, testing, and reduction of 

DNA testing time or rapid DNA analysis, recovery of DNA from the site or 

maximizing recovery, humanitarian forensic cases, validation of human 

identification, technological reliability or DNA typing technique, DNA and storage 

and so on were excluded. The excluded articles also entailed previous studies 

reporting the use of animals, such as reptiles, fish, dogs and other living samples 
of trees, logs and soil in establishing genetic, clinical or forensic evidence. All the 

aforementioned studies were excluded in order to streamline the selected articles 

and make them relevant and applicable in executing the research objectives.  
 

Reporting the review  
 

In order to answer the two research questions described in Section 2.1.1, data 

were extracted from a total of 68 primary articles. The present SLR was prepared 

according to the guidelines described by Kitchenham. 
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The Review Result 

Relevant studies 

 

In order to extract the relevant studies and proceed to the review analysis, some 

measures were applied; these include, (1) the quality assurance metrics originally 
presented in Table 8. A total of 24 papers were extracted, and quality assurance 

metrics awarded. Papers with low quality or quality assurance below 3.0 were 

excluded from the study. The scores were arrived by awarding each paper a 

quality criterion of between 1 and 5 across the six areas of quality measurements. 

A total of 4 papers were excluded at this stage of the analysis, and 20 papers were 

considered for the main analysis in the next section.  
 

Table 9 

Quality Extraction 

 

Authors QA1 QA2 Mean 

Score 

Emp-

Analysis 

Status 

Moss (2015) 3 3 3.50 Yes Accepted 

Tuncbag et 

al., (2016) 

4 3 4.17 Yes Accepted 

Marshall et 
al., (2013) 

3 4 4.17 Yes Accepted 

Chakraborty 

et al., (2015) 

2 3 3.67 Yes Accepted 

Wixted et al., 

(2018) 

4 3 3.33 Yes Accepted 

Sheng et al., 
(2015) 

5 4 4.33 Yes Accepted 

Montano et 

al., (2018) 

5 2 3.17 Yes Accepted 

Pickrahn et 

al., (2017) 

1 3 3.33 Yes Accepted 

Benschop et 

al., (2017) 

3 4 4.17 Yes Accepted 

Coble et al., 

(2016) 

4 3 3.17 Yes Accepted 

Cooper et al., 

(2015) 

4 4 3.33 Yes Accepted 

Walsh et al., 

(2013) 

4 3 3.17 Yes Accepted 

Biedermann et 

al., (2013) 

5 2 3.83 Yes Accepted 

Kassin (2013) 3 2 1.83 No Rejected 

Ferreira et al., 

(2013) 

1 3 3.67 Yes Accepted 

Gruijter et al., 

(2017) 

4 2 3.00 Yes Accepted 

Edmond 

(2013) 

3 1 3.67 Yes Accepted 

Ferreira et al., 3 4 2.83 Yes Rejected 
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(2017) 

Kloosterman 
et al., (2017) 

3 3 3.17 Yes Accepted 

Hollard et al., 

(2017) 

5 4 3.33 Yes Accepted 

Baier et al., 

(2017) 

4 3 3.00 Yes Accepted 

Maratkyzy & 

Dilbarkhanova 

(2017) 

2 2 2.67 No Rejected 

Santos (2014) 3 2 3.00 Yes Accepted 

Palmbach et 

al., (2014) 

2 3 2.5 Yes Rejected 

 

The use of technology to moderate causation in evidence presentation:    

(RQ1) 

 
The four included papers pertaining to this research questions are presented in 

Table 2.15. These include Moss (2015), Sheng et al. (2015), Ferreira et al. (2013) 

and Edmond (2013). Moss (2015) focused on establishing the necessity for 

causation in the context of DNA interpretation system. Even though Moss (2015) 

involved the use of DNA interpretation system, the emphasis was placed on the 

building of causation with reference to the True Allele for DNA as an 
interpretation system. Moss (2015) highlighted the need to reduce to minimal 

level human intervention in DNA witnessing. Furthermore, Moss (2015) cited that 

forensic testimony does not meet the required standard of causation; the court 

employed the term “preponderance of the evidence”. In such a case, the evidence 

was considered not relevant.  
 

Establishing causation is thus considered vital for evidence to be accepted in the 

law courts. The need to prove causation must, however, be supported with 

authentic technology systems and not be filled with human assumptions in the 

presentation of evidence. The removal of human interpretation in the presentation 

of evidence implies the reducing reliance on expert advice as conclusive to 
evidence sentence a suspected culprit. Although reliability via technology in 

establishing causation is pertinent, it is till prone to human connections and 

psychology of human social contexts. Technology offers several advantages, such 

as boosting the accuracy of causation findings and the various methodologies 

used in achieving such results, as well as facilitating consistency of expert advice 
in the entire process.  Moss (2015) acknowledged the paradigm shift in the role of 

forensic evidence in the presentation of evidence. 

 

In the study conducted by Sheng et al. (2015), the areas of causation and 

coincidence were covered. Hence, this SLR and the research by Sheng et al. 

(2015) are the only studies that covered both causation and coincidence, 
represented by the term “uncertain causation”. In uncertain causation, causation 

established as a result of coincidence must be considered. Implicitly, causation 

may occur as a result of coincidence – where coincidence is the main factor 

governing the established causation. Causation refers to the intrinsic or internal 

association between factors, whereas removal of coincidence focus on the external 
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scope of minimizing all likely possibilities of this causation being linked to 

another event.  

 

Practically, cultural, legal, national, and technological attributes may be 

possessed by an event that is considered a coincidence. A collection of events may 
have similarity to existing economic, technological, or social processes known to 

the case region, and these associations may induce pre-assumptions on the 

connection between events surrounding the crime. However, Sheng et al. (2015) 

assert that such connections may not always exist as cited in several cases 

presented as part of this article. Notably, various countries apply different 

methods to tackle these issues of coincidence and causation in the law court, and 
according to Sheng et al. (2015), this discussion are somewhat inseparable.  

 

In the third paper, by using only worn materials of a suspected murderer, a DNA 

method was successfully employed to link the suspect to the crime scene (Ferreira 

et al., 2013). This association could not have been established without the help of 
exiting technology systems. Despite the availability of little evidence in some 

instances, technology has the capacity to revolutionise linking of evidence to 

suspects, which is highly commendable. The potential to revolutionise the area of 

evidence presentation has been demonstrated by new technology on Low 

Template DNA (L-T DNA) techniques, where evidence are extracted from 

situations where very little chance exists.  
 

In the final article, Edmond (2013) investigated the case of causation and 

coincidence in a single case as observed by previous authors (Sheng et al., 2015). 

Edmond (2013) draws on similar arguments as Sheng et al., (2015) on the role of 

causation and coincidence in evidence presentation, and the intricate relationship 
between these two areas. Likewise, knowledge from various fields, including 

philosophy, history, and sociology were tapped by Edmond (2013). Edmond 

(2013) study was particularly conducted on the establishment of causation using 

photo and video interpretations generalised to a defined group of people based on 

history, philosophy, or sociology. By applying this technology to evidence 

presentation, clear associations may be drawn on the photo or video evidence.  
 

In Edmond (2013) elaboration, it was established that causation is as a result of 

leaned associations in psychology and philosophy. Technology can learn and use 

human abstract relationships and build upon the outcomes in order to establish 

generalizations. Although such evidence are not highly reliable in evidence 
presentation, they could be supportive. Given the complexity of forensics, rather 

than relying obviously on a piece of presented evidence, subjective clues rooted in 

technology are vital to evidence presentation but need to be cautiously taken into 

account. 

Table 10 

Contexts Details for Papers (RQ1) 
 

Source  Context Details 

Moss (2015) Causation in the context of DNA interpretation system 

in the presentation of evidence for criminal cases 
Sheng et al. 

(2015) 

Regulations, public policy and case law in different 

countries globally. 
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Ferreira et al. 

(2013) 

Presenting evidence based on the function of Trace DNA 

recovered from worn or handled items collected from 

crime scenes. 

Edmond 
(2013) 

The ability of technology to interpret images by building 
on other fields such as sociology, history, and so on. 

 

The use of technology to moderate laboratory standards in evidence   

presentation: (RQ2) 
 

Papers covering the second SLR research question are presented in Table 2.16. 

Among the five included studies, one study was covered in the earlier SLR 
research question or Table 2.15 (Moss, 2015). The list of studies here includes 

Moss (2015), Montano et al. (2018), Benschop et al. (2017), Coble et al. (2016), 

and Cooper et al. (2015). Moss (2015) as earlier presented, considered the 

scientific admissibility of doctrines based on the Frye Standard and the Daubert 

Standard. In the cases presented by Moss (2015), the adoption of different 
standards in forensics led to unique outcomes in terms of the admissibility of 

evidence. This leads to critical evidence that the different standards and 

laboratory processes used to handle evidence have direct implications on the 

presentation of evidence.  

 

Based on the capabilities of specific technology, including DNA-related methods 
or True Alle, standards play a pivotal role in the process of considering and 

weighing evidence in law courts. The paper also considers that judges may not 

serve as the best gatekeepers of indicating standards of judgements based on 

forensic technology. There may be the need for expert advice on the processes and 

laboratory standards used for DNA witnessing, and these experts must brief the 
jury or judges on the chances of technology failure and to what extent these 

chances may occur. Standards may as well be very instrumental in proving the 

reliability of evidence in the law court. In the second study supporting the 

moderating role of technology in laboratory standards, Montano et al., (2018) 

elaborate on the case of the standard protocol employed for assurance in forensic 

laboratories. Standardization does not only ensure quality assurance but as well 
leads to quality measures, efficiency gains, the possibility of automation, among 

other benefits through consistency and standardised processing using technology. 

The standardisation of technology used in the laboratory ensures that the same 

standards are implemented across cases in the presentation of evidence. This 

ensures a high level of consistency, structural, replicability of evidence 
presentation.  

 

Benschop et al. (2017), on the other hand, considered standardisation in of 

forensic practice at the laboratory level as well as the standardization in forensic 

methodologies as different across laboratories. Benschop et al. (2017) emphasised 

on the need to improve laboratory guidelines to ensure consistency. Technology 
standardisation may form a part of the larger need for standardisation of 

laboratory methods and forensic practice. This assertion was similar to that of 

Montano et al., (2018) who considered standardization in the area of technology. 

Coble et al., (2016) considered standardisation in reporting standards in which 

quality measures were invoked, with direct implications to the reporting of 
evidence. In their discussion, they elaborated on the role of standards in software 



         1772 

validation, verification and test documentation (Yahya et al. (2014) and Moketar 

et al (2016) . As part of their recommendation, they emphasised the need for 

internally developed standards based on internal validation data. The last paper 

in this domain considered the standardization in DNA profile interpretation 

across different jurisdictions (Cooper et al., 2015). Technology systems in this 
area are therefore encouraged to employ continues models by helping achieve the 

same answer regardless of where or what system is employed.  

 

Table 11  

Context Details for Papers (RQ2) 

 

Source  Context Details 

Montano et al., 

(2018) 
standard protocol in forensic laboratories 

Moss (2015) Scientific admissibility of doctrines based on the 

Frye Standard and the Daubert Standard 

Benschop et al. 
(2017) 

Standardisation of practice at the laboratory levels  

Coble et al. 

(2016) 

Standardisation in reporting standards in which 

quality measures were invoked 

Cooper et al. 

(2015) 

Standardisation in DNA profile interpretation of 

technology 

 

Laboratory standards have been observed as one of the key factors that determine 
the authenticity of evidence presented in the law court (Montano et al., 2018; 

Moss, 2015; Benschop et al., 2017; Coble et al., 2016; Cooper et al., 2015). 

Laboratory standards have been established as one of the critical aspects of 

objective, replicable, and authentic evidence presentation in the analysis of 

forensic evidence (Cooper et al., 2015). Structural and scientific laboratory 
standards conform to set benchmarks of scientific admissibility when key 

thresholds are met in forensic analysis. These benchmarks and standards must 

not only be scientific but must just as well be standardised and comparable 

across laboratories. Deviations or differences in forensic standards are therefore 

often scrutinized for upgrades or comparable level performance to enable the 

acceptance of such expert witness’ contribution to any existing criminal 
proceedings.  

 

The relevance of standards to forensic evidence presentation has been established 

by a number of studies, including Moss (2015) on the Frye Standard and the 

Daubert Standard essential to the admissibility of forensic evidence. The 
standards are weighed and considered prior to the acceptance of evidence. In the 

event where the standards are non-scientific, the resulting evidence may equally 

be considered as unacceptable or not meeting the required standards for the 

admit the expert evidence. It must be added that whether or not the jury 

understands the standards for presenting a set of evidence, there may be the 

need for an additional expert in the area of laboratory support to help explain to 
the jury the technicalities associated with the lab standards.  
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Montano et al., (2018) argue on the need to consider laboratory standards at the 

case level; here, the overall processes and activities associated with the case 

handling. As explained by Montano et al., (2018), the case management processes 

encompass the sample management and other processes surrounding the 
preparation of evidence for court. The processes evidence passes through are 

therefore equally relevant as the outcomes of these evidence used in the law 

courts. Thus, the need for standardisation of case management technology has 

mainly been forwarded by Benschop et al., (2017) in all areas of case management 

including reporting (Coble et al., 2016) and interpretation methods (Cooper et al., 

2015).  
 

Conclusion  

 

This paper focused on establishing causation and supporting laboratory 

standards for presentation of evidence. As a summary, this paper discussed on 
how causation and laboratory standards are moderated through the use of 

technology for presentation. Based on author findings, there are four key reasons 

how establishing causation impact of evidence presentation. The first relates to 

the criminal cases where evidence are presented based on the perspective of DNA 

interpretation system. The second includes public policies, regulations, and case 

law in different countries worldwide. Next is presenting evidence based on the role 
of Trace DNA recovered from worn or handled items retrieved from crime scenes. 

The final feature is the extent in which technology can susccesfully interpret 

images while incoporating other related fields, such as history and sociology.  

 

Meanwhile the author also found the contexts of how laboratory standards are 
moderated through the use of technology give impact to the evidence 

presentation. There 5 standardization contexts are focused. First is standard 

protocol in forensic laboratories. Second is Scientific admissibility of doctrines 

based on the Frye Standard and the Daubert Standard. Third is Standardisation 

of practice at the laboratory levels. Fourth is Standardisation in reporting 

standards in which quality measures were invoked and lastly is the 
Standardisation in DNA profile interpretation of technology. Future research will 

entail a survey among users in the forensic industry, specifically, to assess the 

levels of technology use and usage pattern, as well as the influencing factors of 

evidence presentation. A quantitative research method will be applied for the data 

analysis to determine the predictors of the degree of evidence presentation.  
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