


Part A
According to P, C White (2004), forensic science is used as a broad term for the use of science in the investigation by the police and it is used as evidence by the court system to resolve a crime at trial. As early as the 6th century, forensic science was used in Asia. It was not until the 18th and 19th century that chemistry knowledge evolved, and studies of toxicology emerged. In 1840 a French lady, Madame Lafarge was charged with the murder of her husband because arsenic was found in the chemical tests performed on his body. However, it raised a concern over contamination – was the arsenic from the laboratory or even the cemetery. The first attempt in a criminal investigation cam in the 19th century when Aiphonse Bertillon compared and recorded factual and limb measurements from individuals. This however did not work although today in the 21st century, results from a combination of analytical measurements to distinguish between groups or to samples.
Sir William Herschel and Henry Fauids were later credited with the fingerprint recognition. Blood group testing was carried out by Paul Uhlenhuth and Karl Landsteiner, but it was not until recent studies conducted on individual’s DNA that huge improvements and confidence grew in identifying an individual. (sited from P, C White. 2004).
“Every contact leaves a trace” Edmund Locard (1910), he established that body fluids and fingerprints were not the only contributing factor and that other evidence from things like gunshot residue, glass, paint, contact between people and objects are all involved at a crime scene. (cited from P, C White. 2004).
According to the College of Policing (2017), when a police officer is investigating an incident, they will look for clarification of 3 issues; one, has a crime been committed. Two, if so, who is responsible and three, if the responsible person has been located, is there enough evidence to charge them and to support a prosecution. 
The College of Policing  also states when first arriving at a crime scene a police officer investigates and looks for forensic analysis using specialist procedures that can provide evidence to prove a crime has been committed, to exclude a suspect or o link a suspect to the scene, establish the victim’s identity, interpret movements. Within the scene and its sequences of events, link the crime scenes together and provide crime scene patterns of intelligence and confirm or disprove witness accounts. The principle of exchange was formulated by Dr Edmund Locard, he concludes that at every crime scene there will be something of the suspect left behind. Careful procedures and practices must be adopted to ensure there is no cross contamination during examination and investigations. SFR – streamlined forensic reporting has been designed to allow investigators, prosecutors and scientists to comply with the criminal procedure rules. Each crime scene investigator approaches every crime similarly, with the exception of more serious cases when a forensic manger and senior investigator officer are called upon. The strategy for each approach  includes; to firstly identify the health and safety risks and establish the size of the scene, speak with and coordinate relevant colleagues and personal, identify key areas of interest by doing an initial walk through of the scene, documenting and logging all stages of the process of examination, recover and record things of interest using the correct techniques and finally a second walk through of the scene with a review. Photos are very important at a crime scene, they illustrate the crime scene for those unable to attend, they provide comprehensive views of the scene, they show fingerprint locations, shoe marks, areas of interest and they demonstrate the orientation and relevance to the scene. Panoramic photos can also be taken to show a 360-degree view of the whole crime scene, this image can then be navigated from left to right which helps the investigator contextualise the scene. Video footage can also be used. Both videos and photographs are valuable when briefing others and can both be used for evidential reasons. Fingerprints on items that are recovered at a crime scene might be sent for further examination to a force fingerprint enhancement laboratory to recover fingerprint evidence. Footwear marks recovered from one scene can be used to be linked to another crime and to help identify prolific offenders and be used to seek out additional outstanding offences. The process in which information is extracted from data storage media is known as Digital Forensics. Digital evidence can help process investigations and can be used in criminal proceedings. Some examples of digital evidence include data in personal computers, mobile phones, laptops and tablets, this includes memory sticks and all other external memory devices. 
According to The Forensic Science Regulator (issue 2) there are two distinct phases, from a forensic science perspective when investigating a crime. The first phase is scene investigation, where information is gathered on the crime location, recovering of evidence, storage and transportation of exhibits recovered as well as recording information. The second phase is the analytical stage in which the exhibits recovered are examined in a lab. Contamination can occur in either of the stages, it can occur from personnel to the sample, from personnel gloves to the sample, from contaminated equipment – swabs, tubes, PPE to the exhibit and even from exhibit to exhibit. Contamination can occur as a primary transfer for example, dandruff or as a secondary transfer for example from one scene to another. To ensure there is a reduction in risk for contamination personnel arriving at a crime scene must minimise the chances and they can do this by wearing the correct PPE, including barrier clothing. Personnel must restrict access to areas containing the exhibits. Clean examinations areas and its equipment before and after use and ensure all equipment used is correctly decontaminated between scenes based on the risk assessment. 
F. Smith, A. Hall and R. Black (2008) state due to contamination, things occasionally go wrong, as in the case of Billie Jo Jenkins. Billie Jo Jenkins, 13, was killed by a large metal tent peg in the garden of her foster home in Hastings on the 15th of February 1997. Forensics were called in to investigate the home, surrounding area and the gardens. All items of interests were removed from the scene. Adrian Wain, forensic scientist, found spots of blood on Sion Jenkins’ (foster dad) clothes that he had been wearing on the day of the murder. Wain stated “these spots are typical of those I would expect to find following an impact on to a surface wet with blood. The size of the blood spots indicates that the force of the impact was considerable and that the wearer was close to it”. Sion Jenkins was arrested on the 24th of February 1997 and was questioned at the station. Sion was bailed but later taken back into custody later in the year. Police had also discovered that Sion Jenkins had falsified his C.V. Bailed again Sion waited a further 15 months for his trial to go to court. The prosecution in the trial believed Sion lost his temper and bludgeoned Billie Jo Jenkins to death with a metal tent peg. However, the decisive point in the case was the forensic evidence - the blood found on Sion’s clothes, Sion’s lawyers claimed these were from Billie Jo Jenkins’ breath and that she had breathed on him whilst he tried to save her. They argued if he had killed her, the blood would be splattered all over his clothes due to the ferocity of the attack. Forensic experts were called upon to give evidence on lung capacity and the speed and volume with which the blood would have expired. On July 2nd Sion Jenkins was found guilty of the murder of Billie Jo Jenkins and was sentenced to life imprisonment. Sion protested his innocence and after several appeals in 2004 he was released on bail. On appeal new scientific evidence was submitted which undermined the original evidence. This time it was reported that blood spots on Sion’s clothes could have been caused by exhalation, following further investigation it was found that Billie Jo Jenkins’ airways was blocked and that pressure had built up in her lungs causing a blockage. This meant that when her body was moved by her foster father, it could have caused the blockage to clear causing her to spit up the blood onto Sion’s clothes. In 2006 Sion Jenkins was acquitted of murdering his foster daughter. 
Sion Jenkins in 2010 said he blamed the media coverage and how crimes are reported and how people are presented and through photographs, words and actions, he was a guilty man and had to prove his innocence. (cited from E. James 2010)
According to The Forensic Science Regulator (issue 2) it is recognised that even though all practical precautions are followed to minimise the contamination risk, incidents and mistakes still occur. The main reasons for contamination transfer are equipment, personnel and consumables. Most of the time there is no need to keep PPE and barrier clothing but occasionally due to the risk of cross contamination during examination, these items are sometimes kept. All PPE maintained should be documented and rationalised. A first officer attending will not be wearing PPE because it will inevitably be an emergency, they may have had only basic forensic training and they will only firstly be looking to preserve life rather than contamination avoidance, a possible way around this is to try and ensure two officers always attend a crime scene. For continuous improvement there will be governance and oversight by senior management of police for those undertaking scene recovery and DNA evidence. This will monitor and detect, avoid contamination and include storage of items. A manager would then have responsibility for review and assessments, identifying root causes of contamination and escalating issues to send management. The importance of logging information is paramount in a crime scene so a log of contamination events and review these periodically to identify trends and potential for further anti-contamination measures as part of a continuous improvement process. All forensic teams should have all trends accessible on the forensic information databases service. There should be excellent communication between staff and staff ownership of contamination issues. Appraisals and team feedback should be given regularly as well as up to date training for staff. 
In 2012 the guardian reported on a blunder of errors by private forensics which lead to a man being charged with rape. The rape occurred in Manchester, but the man charged was living in Devon and claimed he had never been to Manchester. The forensics company told the police that DNA extracted from samples were a strong match to the suspect. The forensic company said the error had occurred due to contamination in the laboratory. The man was released with no charge. (cited from V. Dodd et al 2010).
According to C. A. Winter (2016) Michael Mansfield has been fighting corruption in the court room and injustice for 40 years. In many a year he has represented striking minors, the Birmingham six and the Guildford four as well as the family of Stephan Lawrence and Jean Charles de Menezes. 




Part B

According to K. Fryer (2012) when a police officer first arrives at a crime scene, it is normally the only one opportunity they will get to properly examine the scene so it needs to be done with precision and accuracy. All information gathered is agreed and correctly logged. The crime examiner should always develop a scene examination strategy. The aim of this strategy is to maximise the recovery of the forensic evidence and to gather information within the crime scene parameter. To comply with organisational policies and procedures other investigators and specialists carefully plan how to examine the crime scene. The first respondent must try and preserve the scene until experts are available. All experts and examiners of the scene should log their findings to make sure there are not any disturbances of the scene or cross contamination and if there are, they are to be documented. When preserving a crime scene, much emphasis should be given to the procedures for the preservation of evidence and avoidance of contamination. Preservation is paramount and must be done from the first moment the crime is reported. For the best forensic results to occur, the crime examiner must preserve the scene to the best extent possible. Numbered marks are used at a crime scene to assist with recovery and recording of a scene. Recording at a scene should be done methodically which ensures all areas are captured thoroughly and that this continued throughout the examination. The findings found at a crime scene are normally made in written form. It is written as a report or statement of witness and this is used by the investigator in court. Oral evidence might also be called for. Factual observations and findings are used as well as interpretation and opinion if the legal framework allows. The reason a statement is written is to give the reader all the required information and that it is concise, clear and accurate. It is done in this way to make the task of assimilating the information as easy as possible. When called upon, persons that are expected to present an oral testimony will receive guidance, advice and instruction on how to do this. Any information that can be supported by the examinations should be presented and all accessible to the court if need be. Because forensic examinations are so critical and precise, it is extremely desirable that there are effective quality control and quality assurance measures in place. Reliable and consistent evidence is key to forensic science. The most important resource in forensic application is its personnel and for staff to work effectively and that all personnel understand the nature of the tasks and how to perform them. 
P.C. White, et al (2004) state in 1910 Edmund Locard introduced his theory of interchange and in his findings, he could trace scientific findings and link them to a chain of evidence. The electrical revolution allowed great progress in analytical techniques which enabled Locard’s trace evidence, whether it be clothing fibres, blood, grass, paint or soil from shoes to be linked to a suspect from a crime scene. This could then be matched with a suspect due to objective and significant evidence to link the suspect to the crime. Good practice and strategies at a crime scene investigation are; the first officer attending the scene deals only with the scene and uses his own police vehicle. The crime examiner does the same.  Each officer who reports back to the station, does so in their own vehicle, this prevents contamination. Evidence collected at the scene is to be bagged and logged and not reopened until at the laboratory. The courts need to be ensured that the exhibits collected at the crime scene are totally accounted for by provable documentary control.  When the police are face with a serious crime, the basic principles of investigation are the same. The size of the investigating team is greater as are the tasks involved with management and communication issues. 
A recent report by the House of Lords, science and technology select committee in 2017-2019 reports that even though forensic science is pivotal in solving crime, the most recent reports published in March 2019 reports that the delivery and quantity of forensic science in England and Wales was inadequate. The report issued a warning that big changes to funding and governance are required to ensure that forensic science continues to grow and flourish. There was a stark warning that the government should focus on “the protection of justice rather than the protection of historic or current policies”. Recommendations were made for there to be a forensic science board created that could deliver new updated forensic science strategies and it would take responsibility for forensic science in England and Wales. The report blames budget cuts along with reorganisation and lack of new technology for the development of digital evidence, these things have put the forensic science teams under unnecessary pressure. If it is not correctly monitored and regulated it could but justice into jeopardy. At present the report concludes that there is little consistency throughout the forces of England and Wales, for example some police authorities do their forensic science “in house” whilst others use unregulated providers. Legal aid has also been cut which further stops fair access to justice for all. Research in forensic science as well as development are both uncoordinated and under-resourced. Recommendations are for these also to be a National Institute for Forensic Science and this would set strategic priorities for research and development. In recent publications of national newspapers, it was reported that “most police forces fail to meet fingerprint evidence standards” and that “unless forensics get more funding, more crimes will go unsolved”. The report also mentioned the impact if these changes are not made and these were that the public’s trust in forensic science would be threatened. (cited from the House of Lords 2019).
The diagram below shows how a united and national approach will ensure that innovation addresses the most important requirements made by the criminal justice system and how new techniques are affordable, proportionate and fir for purpose. 
[image: ](cited from the Secretary of State for the Home Department 2016).
According to R.M. Morgan (2019) for the future of forensic science  we need to have a coherent understanding of forensic science’s identity and this will increase the likelihood that future funding’s are deployed in a way that helps the root causes of its current challenges and also anticipates the future needs of the entire system. 
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Figure 4 — Embedding innovation in the national approach
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75. There are areas of research that could be of benefit to the CJS, but which have very limited
prospects of generating a return on investment for the private sector. A national approach

to forensic service delivery could generate significant savings for police forces, which could
be recycled into priority areas of research.

76.

The rapid growth and constant evolution of digital technology means digital forensics
presents a unique challenge for research and development. Traditional research and
development structures are typically geared towards the investigation of longer-term
challenges, while research and development in digital forensics is a constant requirement
to respond to everyday casework investigations.

an individual force encounters a particular challen

. Casework research is currently largely carried out in-house by police forces as and when
lowever, a national approach could
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