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  Introduction


  By Jay A. Siegel, Ph.D.


  Director, Forensic and Investigative Sciences Program


  Indiana University, Purdue University, Indianapolis


  It seems like every day the news brings forth another story about crime in the United States. Although the crime rate has been slowly decreasing over the past few years (due perhaps in part to the aging of the population), crime continues to be a very serious problem. Increasingly, the stories we read that involve crimes also mention the role that forensic science plays in solving serious crimes. Sensational crimes provide real examples of the power of forensic science. In recent years there has been an explosion of books, movies, and TV shows devoted to forensic science and crime investigation. The wondrously successful CSI TV shows have spawned a major increase in awareness of and interest in forensic science as a tool for solving crimes. CSI even has its own syndrome: the “CSI Effect,” wherein jurors in real cases expect to hear testimony about science such as fingerprints, DNA, and blood spatter because they saw it on TV.


  The unprecedented rise in the public’s interest in forensic science has fueled demands by students and parents for more educational programs that teach the applications of science to crime. This started in colleges and universities but has filtered down to high schools and middle schools. Even elementary school students now learn how science is used in the criminal justice system. Most educators agree that this developing interest in forensic science is a good thing. It has provided an excellent opportunity to teach students science—and they have fun learning it! Forensic science is an ideal vehicle for teaching science for several reasons. It is truly multidisciplinary; practically every field of science has forensic applications. Successful forensic scientists must be good problem solvers and critical thinkers. These are critical skills that all students need to develop.


  In all of this rush to implement forensic science courses in secondary schools throughout North America, the development of grade-appropriate resources that help guide students and teachers is seriously lacking. This new series: Solving Crimes With Science: Forensics is important and timely. Each book in the series contains a concise, age-appropriate discussion of one or more areas of forensic science.


  Students are never too young to begin to learn the principles and applications of science. Forensic science provides an interesting and informative way to introduce scientific concepts in a way that grabs and holds the students’ attention. Solving Crimes With Science: Forensics promises to be an important resource in teaching forensic science to students twelve to eighteen years old.
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    CHAPTER 1


    The Changing Face of Forensic Science


    On April 15, 1985, eight-year-old Shandra Whitehead was raped and beaten to death with a rock in her Florida home. The little girl’s mother saw a man fleeing from the house, but she did not get a good look at him. Neighbors Chiquita Lowe and Gerald Davis gave somewhat shaky descriptions of a man who had been seen in the neighborhood; one described him as a tall, dark, muscular man wearing an orange T-shirt, while the other remembered him as a droopy-eyed, bearded man. Police artists created composite sketches of the man based on this information.


    Two weeks later, the police arrested Frank Lee Smith, whose appearance was similar to the sketch. Smith also had past encounters with the legal system; he had been convicted of murder when he was a teen and served a fifteen-year sentence for that crime. At age thirty-eight, Smith had already spent nearly half his life in prison. Ironically, he was arrested outside Chiquita Lowe’s home, where he had gone attempting to sell a television set. Lowe went on to serve as the prosecution’s prime witness.


    Frank Lee Smith went on trial for Shandra’s murder based on two reports that a man who looked like him was in the neighborhood at the time the crime was committed and on the mother’s identification of him as the man she had seen leaving her house, though she had initially been able to provide little description. The prosecution presented no physical evidence linking Smith to the crime, even though this type of crime is usually accompanied by significant physical evidence. Smith was convicted and sentenced to death under Florida law.


    Chiquita Lowe later admitted she did not feel Smith was the man she had seen but had felt pressured by her family and the police to identify him as Shandra’s attacker. Her testimony was critical for the conviction.


    Trial watchers in Florida began studying the case several years after the sentencing. Jeff Walsh, a private investigator, showed Chiquita Lowe a picture of a man known to have a history of crimes like Shandra’s rape and murder. Lowe immediately recognized Eddie Lee Mosley as the man she had seen the night of the murder. Mosley had been suspected of several sex crimes in the region, yet for some reason the police did not investigate whether he had been involved, even after Chiquita Lowe recanted her testimony.


    The change in Chiquita Lowe’s testimony sparked years of legal battles in Florida courts. For ten years, lawyers fought to free Frank Lee Smith. Although they were unable to get his conviction reversed, they did successfully keep him from being executed. Finally, in 1998, when advanced DNA testing became admissible as evidence in trials, his lawyers submitted their first request to check Smith’s DNA against the evidence collected at the scene of the crime. State prosecutors resisted this, fighting to avoid the testing of the evidence. Eventually the state did test the evidence, revealing that the DNA found at the scene of the crime in fact matched Eddie Lee Mosley’s and not Frank Lee Smith’s DNA.


    
      [image: images]


      Today, investigators still rely on fingerprints and mugshots to identify suspects in a crime.
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      Forensic scientists are usually highly specialized in one or two areas like anthropology, biology, chemistry, or psychiatry.

    


    Smith spent fourteen long years on death row for a crime he did not commit. Finally, in December of 2000, he was officially cleared of all charges. However, it was too late for him to enjoy his freedom. While the state had resisted the DNA testing, Smith died of cancer in prison. He was cleared only after his death.


    A Brief Introduction to the Forensic Sciences


    A flake of skin … a strand of hair … a fleck of saliva … a drop of blood. Everywhere we go, we leave behind bits of ourselves that are as unique to us as our fingerprints. Scientists today can look into our very cells to tell us apart. The average, law-abiding citizen is probably not that concerned about this, but a small segment of our population cares very deeply about the record they leave behind.


    There have always been individuals who feel they are above the law, who do not care what effect their actions have on other people around them. Crimes are committed every day around the world. Over time, people have developed a number of ways to find and prove that someone has committed a crime. The field of science that deals with crimes and the interaction between law and science has come to be known as forensic science. The earliest recorded use of forensic science techniques dates back to seventh-century China, where vendors used inks to imprint a bill of debt with the fingerprint of their customers as proof of the debt.


    Awareness of forensic science has grown among the public, but for years scientist crime fighters worked silently in the background, helping investigators solve crimes while getting little recognition. Oddly, the increased attention can probably be attributed to entertainment. Sir Arthur Conan Doyle’s famous character, Sherlock Holmes, was one of the first well-known literary figures using forensic science. Many years later, the comic strip character Dick Tracy had a wide following. In more recent times, the amazingly popular television show CSI: Crime Scene Investigation has been credited with helping to make forensic science one of the most rapidly growing career paths a student can choose in college.


    CSI portrays the forensic scientist as a jack-of-all-trades, but in reality forensic scientists are typically highly specialized in one or two areas of forensics. What viewers see on CSI has been dressed up for television. Most forensic scientists do not go from crime scene to crime scene examining evidence, grilling witnesses, and helping the police make arrests. Still, the job can be exciting and fulfilling for the people who choose forensics as a career. How many people can honestly say they helped put a murderer behind bars?


    Forensic science is an umbrella term used to describe the whole group of specialized careers used to help solve crimes. Within forensic science, there are a number of different areas, each with their own requirements and applications. Forensic science laboratories often include anthropologists, biologists, chemists, computer specialists, dental specialists, physicists, and psychiatrists. The types of scientists found in each laboratory depends on the funding the lab receives and the sorts of crimes it is normally called on to help solve.


    Each specialist within a forensic laboratory deals with a relatively narrow area of evidence. Chemists might be asked to examine traces of gasoline found at the scene of a fire thought to have been started by an arsonist. Computer specialists can study the information on a computer found at a crime scene to look for clues in the files or documents that have been saved on the machine. Physicists are skilled at using their knowledge of angles and the behavior of matter to figure out where a bullet might have come from, or how a particular blood spatter pattern might have been created during the commission of a crime.


    Crime scene evidence that contains any kind of biological tissue, including blood, skin, saliva, semen, hairs, or sweat, is within the realm of forensic biologists. The majority of the work that forensic biologists do at present involves DNA evidence. DNA evidence, however, is not the only type of bodily evidence important in crime investigation. Long before the discovery of DNA, a basic bodily fluid—blood—was used to help solve crimes.
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      Some forensic scientists specialize in computers, tracking evidence by searching files saved on a computer found at the crime scene.

    


    A Brief History of the Use of Blood in Criminal Cases


    DNA profiling is a relative newcomer on the forensic science scene. The technology that allows a skilled technician to examine a sample of blood or other body tissue and provide valuable insights as to who it came from is new enough that it is still greeted with a great deal of skepticism by lawyers and judges around the world.


    No crime scene investigator in the world, however, will deny that the presence of blood is critically important evidence at a crime scene. Blood may well be the single most important type of evidence commonly found.


    
      At a crime scene, an investigator has many tools she can use to find tiny amounts of blood that could otherwise go unnoticed. A creative investigator might find traces of blood underneath the tiles of a floor by pouring water on the tiles and watching to see where it flows. She might dig deeper into her forensic bag of tricks and use luminol spray to find the tiny spots of blood. When sprayed on an area thought to contain blood, luminol reacts to give off a faint blue light. In a very dark room, bloodstains stand out like the stars against the night sky. As the amount of blood present increases, so does the brightness of the glow caused by the reaction.
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      Characteristics found in blood can help investigators solve a crime. Blood type is just one element that can be used to eliminate suspects.

    


    Most people have about ten pints of blood flowing throughout their bodies, and it is under relatively high pressure. When a person is wounded during a crime, blood can spray or leak into the most unlikely places. A trained crime-scene investigator has the tools and experience to know how to find it. Blood can provide a powerful link between a person and a crime scene. It can be pretty tough for a person to explain the presence of his blood at the scene of a murder or the victim’s blood on his clothing or in his car.


    Blood is actually a mixture of many cells, each with a specific function necessary for life. All blood has two major components: plasma and cells. Plasma is the liquid in which the blood cells float. It contains proteins, nutrients for other cell types, salts, and cellular waste products. Most of the fluid that flows out when a person is cut is plasma. The cells of blood—which include red blood cells, white blood cells, and platelets—each have a specific purpose. Red blood cells, which give blood its color, carry oxygen throughout the body and bring carbon dioxide to the lungs to be exhaled. Mature red blood cells do not have nuclei, so they contain no nuclear DNA. Platelets are responsible for blood clotting when a person is cut. Platelets also lack such DNA. White blood cells are part of the immune system, responding to infections and illnesses. Every white blood cell has a nucleus, so they are a valuable source of DNA for evidence.
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