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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


    INTRODUCING … FORENSIC SCIENCE!


    In 1936, the wife of an NBC executive was killed in her New York City apartment, strangled with her own pajama top. The killer left her body, bound with twine, in the bathroom. Investigators believed she had known the killer because of the lack of evidence of a struggle. A single white hair was found on the floor of the bedroom.


    Microscopic examination indicated it was a horse hair. A local company had delivered a horsehair couch earlier that day, and the deliverymen had reported the crime to the police. The police, investigating all leads, collected a sample of twine used by the furniture company. It turned out to be a match to the type of twine used to tie up the victim. The police were able to determine that the distributor of the twine only sold their product to one company in the city: the same one that had delivered the couch.


    Armed with this evidence, investigators began looking at the day’s activities for the two men who had delivered the couch. One of the two men was unable to give a solid alibi, and police began to pressure him with the evidence. He eventually confessed to the killing and was quickly convicted. The man was sent to jail for the remainder of his life—all because of clues collected by forensic science.


    You might be surprised by just how much information a skilled and knowledgeable investigator can gather from a seemingly empty room! Even the most thorough criminal makes mistakes because it is nearly impossible to control all of the possible sources of physical evidence. Sometimes, a single tiny bit of evidence can be enough to solve a crime. Every piece of evidence, no matter how small, found at a crime scene is commonly grouped together as “trace evidence.” Criminalists are the experts tasked with gathering and examining these super-small sources of information. They, like other forensic scientists, use their knowledge to solve crimes. In today’s world, forensics is a fast-growing field—but crime-solving is as ancient as civilization.
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      Traces of rope or twine found on a victim’s remains can lead investigators to a suspect.
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      Ancient Egyptians tried to deter grave robbers by placing warnings on tombs.
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      A forensic scientist examines clues without bias.

    


    Written history’s long record has numerous references to crime of one sort or another. People have always wanted to deter criminals, and failing that, to catch them. For example, ancient Egyptian tombs contain multiple warnings about the wrath of the gods if the contents of the tombs are disturbed; the mummy’s curse is still mentioned at archaeological digs at the pyramids. Individuals caught stealing were severely punished and often killed for their deeds—but the biggest problem then—as now—was proving the guilt of the accused.


    In the old days, criminal trials were sometimes less than fair. People were often punished for crimes based on the word of one or two individuals, with little concern given to sorting out the truth of the affair. Evidence was almost unheard of. Advances in science have opened the door for much more effective evidence discovery, however. We now call the work of those who seek to solve crimes using scientific technology and knowledge forensic science.


    Few areas in the realm of science are as widespread and important as forensic science. When a crime is committed, it often falls to the forensic scientist to examine the clues—the evidence—and to try to determine the identity of the criminal. A highly trained and specialized professional, the best forensic scientist is capable of using the tiniest amount of evidence to give insights into a case. Forensic science is a unique area of science. No one can dispute the importance of the contributions to society made by forensic science; the ability to solve crime is undeniably important.


    Almost everyone has heard of forensic science, but few truly understand the way it operates. Television shows like CSI have brought forensic science into the public eye over the last few years, glamorizing this not-always glamorous work. The experts on these shows are often crime-solving superheroes, going from crime scene to crime scene and toting guns while working the case. “Real-world” forensic science is rarely a tooth-and-nail drama. While it is true that crime-scene specialists exist and the work they do is very important, scientists are seldom sent to investigate the crime scene, and even more rarely do they interrogate witnesses. Most of the specialists work under carefully controlled conditions in well-stocked laboratories at a central forensic lab.


    Forensic science is not, however, a boring science. Few other scientific disciplines can claim links to as much of the real world as can forensic science. Forensic scientists work in one of the most demanding and rewarding fields of science in the world. After all, at the end of each workday, not many people can lay claim to having truly helped make society safer!


    The Use of Forensic Science


    Forensic science can be used to help solve legal cases, be they civil or criminal in nature. The majority of forensic cases are criminal, but there has been a recent increase in the use of forensic techniques in civil cases, as the costs of examining evidence have decreased. Evidence must be treated with the utmost care, because forensic results can change a person’s life forever.


    Forensic science covers a broad spectrum of subjects, from finding the tiniest bits of evidence at a crime scene to testifying about evidence in court. A trained investigator often finds a number of different types of evidence, including biological samples such as saliva or blood, chemical samples like gasoline, and physical evidence like pieces of glass or paint chips.


    The forensic scientist’s job is to analyze the evidence collected from crime scenes, looking for clues that might help solve crimes. She examines evidence that can change the course of a trial, either for the prosecution or the defense, so it is very important for a forensic scientist to be impartial and objective at all times. A professional evidence examiner must not allow her personal feelings to affect the results of her examination. More than one criminal case has been thrown out of court after it was discovered that the forensic examiner had strong personal feelings about the guilt of the accused and allowed the results of his efforts to be biased by these feelings.


    
      The United States Federal Bureau of Investigation (FBI) maintains a handbook of forensic methods and techniques for use by all states in the country. Most state crime laboratories refer to this work as the definitive standard for the analysis of evidence. In the handbook, there are hundreds of different techniques and guidelines for their usage.
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      Broken glass is a type of evidence that can be used in an investigation.

    


    
      In 1686, Marcello Malpighi, a professor of anatomy at the University of Bologna in Italy and founder of comparative physiology, first noted the characteristics of fingerprints. He detailed the patterns of ridges and made hypotheses about the development of the specific characteristics of his own fingerprints, but he did not connect fingerprints to the ability to identify individuals. It would be many years before anyone thought to use fingerprints in criminal cases.

    


    The History of Forensic Science


    The earliest recorded use of forensic science dates back to ancient China, where people used fingerprints as proof of identity in barters. Many sculptors placed a fingerprint impression in their clay sculptures to prove it was their work. The first text referring to the use of forensic science techniques, Hsi Duan Yu (literally translated as “the washing away of wrongs”) was published in about 700 CE. It contained writings about methods of determining whether a person had been strangled or drowned. Killers sometimes strangled a victim and then plunged the body into a pond or other body of water to cover their tracks, relying on the fact that people found in water were assumed to have died accidentally. The work of early forensic scientists in the Hsi Duan Yu became the basis for solving these types of crimes.


    Physical matching of two or more pieces of evidence was first documented in 1784, when an English inspector assigned to investigate a murder was able to match a small scrap of newsprint found in a suspect’s pocket to a shred of newsprint caught on a sharp edge of the murder weapon, a pistol found near the crime scene. Using careful observation, the inspector created a detailed comparison of the similarities and identifying marks shared by the two pieces of paper. The result was a murder conviction in an otherwise puzzling case.
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