Learning Science Through Forensics Activities   

Activity #12: Cold Case Investigations
Objectives:
Students will develop their problem solving and hypothesis formulation skills.

Students will increase their understanding of the use of biological information to solve crimes (forensic biology).

Students will develop their presentation skills.

Time:


2 – 3 weeks (if class meets 2 - 3 times per week)

Introduction:  This activity works well at the end of a unit or course on forensic science.  Working in groups, students can apply all they have learned toward solving a simulated cold case based on the evidence remaining in storage. It works best not to expect students to solve their cases, but instead to advance their cases by eliminating some hypotheses for the crime and refining and developing a more appropriate hypothesis based on their work. This also makes the work of creating these cold case scenarios and evidence boxes more reasonable.

If you plan to have students present their cases and the progress they have made to the other students (strongly recommended as this provides a review of what was covered in the course or unit), then it works well to have each case differ in emphasis as to the nature of the evidence and the type of forensic tools used to advance the case.  For example, you may want one case to depend more on DNA analysis, while another hinges largely on blood spatter evidence and another on insect activity.  It also works well to include a couple of bits of evidence that require forensic strategies that weren’t covered in class (e.g. tire tread analysis, toxicology), so that students will explore new forensic techniques and databases. 
Instructor’s Notes: Cold Case Investigations

It takes a long time to develop interesting and semi-authentic cold cases. You can purchase the cardboard file boxes and plastic “evidence” bags to add to the drama.  Start early developing scenarios (simulated police reports) and accumulating bits of evidence that can be stored in bags and added to the boxes over time. The students can be told that the cold cases were discovered in the basement of a poorly run police facility during renovations to cover gaps in information and evidence and holes in your stories. Practice shrugging and expressions of bewilderment as one piece of evidence appears to conflict with another. You do not have to create solutions to these cold cases as this activity is about the process, problem solving through application of the concepts learned in previous activities.

There are many possibilities and ideas for the types of activities and evidence that can be used for the activity. Students can submit samples for DNA testing or even fingerprint or toxicological analysis, for example, and “results” can come back to them without any real analysis ever taking place. Bits of dried, pressed plant material can be added for identification as to species and locations where one might find it growing.  Preserved water samples with freshwater invertebrates or algal species might be included (to distinguish, for example, whether crime occurred in a lake or the ocean.) A turkey thigh bone or other whole animal bone can be included in with human bone specimens (if available to borrow from an anatomy and physiology instructor) to stump students.  Hair samples containing both human and animal hairs can narrow the field of suspects to a pet owner if the students are able to detect the differences.  Tire impressions and footprints can be transferred to newsprint. Preserved insect larvae can be included (leftover from the body farm activities) to refine the time of death. Clothing and garbage (which may or may not be relevant to the case) can be included, with or without tears or blood spatter. Documents can also provide information and lend authenticity.  Police reports, missing persons reports, coroner’s reports, eye witness accounts, hand-written notes, and crime scene diagrams and maps all require time to construct, but contribute greatly to the overall quality of the experience for the students.  

Forensic-based television shows, including the Forensic Files on Court TV, and non-fictional accounts of true crimes and how they were solved (provided sample) can make it easier to develop the case studies. 

If the activity is conducted over a period of two to three weeks as recommended, then it may be advisable to have each group provide a brief weekly progress report to the rest of the class and get feedback on the approaches they are using to advance their understanding of the crime. Students should be reminded that one of the primary objectives of their final presentations is to educate or re-educate the rest of the class on the particular forensic tools and databases they employed.


For the sample cold case scenario provided, students review how temperature might affect the rate of larval development and body decomposition and result in a miscalculation of the time of death. Evidence, including a sample of an aquatic plant and duct tape samples, eventually point toward Mark Baumgartner as the likely identity of the victim. 


The presentation rubric should be provided in advance to the students so they better understand the expectations and assessment criteria.
In-Class Activity: Cold Case Investigations
Sample Cold Case Scenario, Associated Documents, and Rubric for Assessing Cold Case Presentations:

Cold Case File #5

John Doe

From: San Antonio, Texas 1980

Overview of Case:

Body discovered in dry gravel pit on September 14, 1980. Body was contained in a closed insulated sleeping bag that was well-wrapped in duct tape. The San Antonio Medical Examiner, Shirley Baker, estimated that death occurred approximately 10 days earlier based on the condition of the body, the daily temperatures (which had been high, in the low 90’s during the previous week), and the fact that it had rained 8 days earlier.  Raindrop imprints lay on top of drag marks in the dirt and on the dusty sleeping bag. Shoe prints were detected in the dirt near the sleeping bag. In the bag, were some items of clothing presumably from the victim and some other bloodied rags. No witnesses to this crime ever came forward with information following the discovery of the body.

This crime was never solved because the medical examiner’s estimate of time of death didn’t match any of the missing person’s reports for males who had gone missing 10 days earlier and blunt force trauma to face made identification of victim difficult. Perhaps, you will be able to shed new light on the identity of the John Doe victim (Does he match any of the missing persons’ descriptions or not?), how he died (the cause and manner of death), where he died (at the site where the body was found or elsewhere), and then generate a list of potential suspects to re-interview.

Your cold case file contains:

1) The medical examiner report

2) The crime scene diagram indicating where the body was found and the location of evidence collected at the scene.

3) The missing persons’ reports for San Antonio County for the 4-week time period surrounding the estimated time of death. 

4) Evidence from the crime scene

MISSING PERSONS REPORTS FOR

AUGUST 23, 1980 TO SEPTEMBER 10, 1980

Missing Person Reports (for males only)

From August 27, 1980
Jason Riveria, age 14, Hispanic male last seen at an outdoor party in Riverside Park with his two friends Sam and Oscar who claim they dropped him off at his home after the party ended at 3:30 AM. They also claim they saw a man sitting in the dark on Jason’s porch when they dropped him off, however, Jason’s parents say that they and Jason’s older brother, Michael, were all in bed and asleep at that time. They claim that Jason never returned home from the party and his dad reported him missing at 9:00 AM the following day, after calling his friends to see if they knew of Jason’s whereabouts. Jason’s mother claims that it wasn’t like Jason to stay out past his midnight curfew. Police interviewed Jason’s teachers at the middle school and two reported that Jason had seemed unusually quiet and distracted over the last two weeks of school.

From August 28, 1980

Mark Baumgartner, age 16, white male last seen by parents when he left home to go fishing, early on the 28th , with a new friend he said he met at school. Mark was going to show this friend, Tad Michaels, his favorite bass fishing spot. They had hitched the family’s boat to Mark’s dad’s pick-up and headed to Lake Houston. When Mark hadn’t returned for dinner, his parents called police who were not successful at locating either Tad Michaels or Mark. School records indicated that the address and phone number they had listed for Tad were incorrect.  Tad has not been seen since the 28th, his current location is unknown. Mark’s truck and boat were subsequently located on Sept 1st in a wooded area not far from his the boat ramp he typically used to access Lake Houston. School teachers and classmates were interviewed about Mark and Tad with little result. Tad was new to the school. He and Mark were taking the same machine shop class and classmates report they had developed a friendship during the class.

From August 30, 1980

Justin Blake, age 22, African-American male, last seen by co-workers at the Pearson Assembly Plant on August 15th. On that day, Justin had left for a one-week vacation and was expected to return on the 26th. Phone calls and visits to his apartment went unanswered.  Justin was typically a conscientious worker and it was unlike him to be absent from work without a reasonable explanation. After consulting with his supervisor, co-workers contacted the police. Police visited Justin’s apartment and noticed that the lock had been tampered with. They subsequently obtained permission to enter and search the apartment.  In the apartment they discovered evidence of a struggle with some blood spatter on the wall and a bloodied wrench. Justin was not present in the apartment. It appeared that Justin had returned from his vacation (camping in the Sierra Nevada’s), since there was dirty camping gear in a pile by the door. Also, dated mail from Justin’s mailbox was scattered across the floor, indicating that he had recently collected his mail following his return (some items were dated after the 15th). There was little indication of what happened to Justin following the struggle, although police noted the presence of drag marks on the carpet near the door. Police surmise that Justin may have interrupted a burglary in progress. Neighbors didn’t recall hearing or seeing anything suspicious.

From September 2, 1980

Grant Pickering, age 16, was reported missing from a group home for adolescents recovering from drug abuse. Little is known about Grant’s history except through interviews with San Antonio Social Services employees. Grant was in and out of several foster homes before his arrest for drug possession. He had a long history of running away and it was assumed that his most recent disappearance was another example of this behavior. Grant had actually been missing for 48 hours before the missing person report was filed by the group home director, Alex Fielding. Police asked Mr. Fielding whether it was standard practice to wait so long before reporting a runaway.  They received only a vague reply. Since there was no sign of foul play, the investigation was dropped.

From September 4, 1980

Andrew Martin, age 28, was reported missing by his wife of four years, Rena Martin. Andrew worked evenings at a nearby convenience store and typically walked home from work at midnight. When he hadn’t arrived home by 1 AM, Rena started calling the convenience store but received no answer. Rena wondered whether Andrew had stopped by a neighbor’s house to drink some beer. By 2 AM, she called her neighbor, Marty Berman, and was told that Marty hadn’t seen Andrew for a couple of days. Rena then drove down to the convenience store and saw that it was closed. When she returned home she called the police to report her husband missing. Police interviewed Andrew’s supervisor who stated that Andrew had never shown up for work that day. Neighbors at Andrew and Rena’s apartment complex told police that they often heard loud arguments coming from the couple’s apartment. Update: Rena filed for divorce after 6 months and married Marty Berman.

September 5, 1980

Ty Buckel, age 16, was reported missing by his high school, San Antonio West. He was a star linebacker for the high school football team “The Tigers”. Repeated calls to his family’s home went unanswered and when police were called to investigate, they found the house to be abandoned. Lights had been left on, mail had accumulated, messages were on the answering machine, and fresh food was found in the well-stocked refrigerator. No suitcases were found on the premises but it was difficult to tell whether any clothing was missing. There was evidence that Ty’s family owned a cat, although the cat couldn’t be located.  The Buckel’s neighbor, Maxine Reaper, told police that she assumed the family had gone on vacation though they didn’t ask her to watch their cat as they usually did. Maxine also reported a strange car on the premises the day before Ty stopped attending school.

September 6, 1980

Anthony “Tony” Ricatta, age 20, was reported missing by his employer, Paul Lambini. Tony was to arrive at his job as a sanitation worker at 9 AM on 9/4/80, but never showed up or called in.  Phone calls to his home were not answered so his boss decided to contact the police.  His boss reported that he suspected Tony had become addicted to drugs as he always seemed tired, pale, and shaky over the past 3 months.  When Paul tried to broach the topic with Tony, Tony would quickly end their conversation. Other workers had been reporting thefts from their lockers from the time that Tony’s behavior first began to change. Paul thought Tony may be stealing to feed his drug habit but had no proof that it was Tony. To the police, Paul seemed somewhat relieved that Tony was no longer around and had already terminated his position at the disposal business. 

Official Autopsy Report of the

Medical Examiner of San Antonio

Date September 15, 1980

Initial Examination of Body of John Doe

Male, age 14-26, approximately 5’10’’ to 6’ in height based on femur length, no third molars present, no distinguishing birth marks or scars detected, no signs of previous injuries (broken bones), ethnicity unestablished as facial features were too decomposed and disfigured.

General State of Body: advanced state of decomposition

Cause of Death: Undetermined

Manner of Death: homicide likely due to presence of stab wounds and evidence of blunt force trauma

Head Region: Evidence of blunt force trauma to right temporal and maxillary bones (weapon not identified but wound appears to be oblong in shape). Splinters were found in wound.  Third-instar larvae of Calliphora vomitora present in area of wound and in oral cavity. No pupae were detected at crime scene or on body. Plant material was found in victim’s hair. 

Thoracic region :Evidence of ante mortem bruising to upper chest region. Specimens of       Cyclops bicuspidatus were found in fluid removed from thoracic cavity. Evidence of fingerprints could not be obtained due to advanced decay.

Abdominal region: Three stab wounds to lower right quadrant. Thin-blade knife or similar instrument is the likely weapon. No sign of sexual trauma. 

Other Observations:  Fingernails and toenails were collected for potential tissue samples from perpetrator, however no tissue was obtained. Fingernails and toenails were, in fact, very clean. No evidence of defensive wounds to hands.

Larvae samples were reared under standard conditions (27 oC). The M.E. predicts that the time of death occurred approximately 10 days prior to the discovery of the body. This estimate was based on the Calliphora larval stage information and state of decomposition of body.

____________________________________

__________________

Medical Examiner





Date

Name______________________________

Section_______________Date__________



Group No. __________________________

Rubric for Grading Cold Case Presentations

Names _________________________________________________________________

Cold Case # ______

Start Time _________

End Time _________

Q & A period ________

(Total time allotted for talk 12-15 min, plus a 3 min question and answer period)

Introduction (provide summary of cold case to orient audience, present evidence contained in your case file including key information from reports, etc.) (15 pts)

	Gradations of Quality:
	Qualities of Excellent Work
	Qualities of Adequate Work
	Qualities of Incomplete Work

	Summary of Cold Case Facts

Score:
	Background info to case presented efficiently and logically (10 pts)
	Information provided partially incomplete and/or confusing (5 pts)
	Necessary background to understanding case not provided (0 pts)

	Summary of Evidence in Case File

Score:
	Complete list of evidence presented clearly and efficiently, visuals used (5 pts)
	List of evidence too detailed or key items omitted, poor organization of information (3 pts)
	List of evidence not provided as part of the introduction (0 pts)


Comments:

Procedure (How did you proceed with the evidence provided? Which of the forensic sciences did you use on your case? How did the case develop over time?) (20 pts)

	Explanation of Methods Used to Solve Case

Score:
	Procedures used explained in sequence, clearly, and accurately 

(10 pts)
	Sequence and/or procedures not described clearly, concisely and/or accurately (5 pts)
	Procedures not explained, sequence of methods used not presented (0 pts)

	Appropriateness of Methodology Used to Solve Case

Score:
	Made best use of procedures learned in class and explored new methods, excellent demonstration of problem solving skills (10 pts)
	Missed key evidence, no attempt to explore new methods, methods used incorrectly, demonstrated average problem solving skills(5 pts)
	Didn’t make use of methods introduced in class, didn’t make good effort to solve case, poor demonstration of problem solving abilities (0 pts)


Comments:

Result  (What was the outcome of your 4-week investigation? How did you arrive at this conclusion? Were you able to confirm your findings? How confident are you in your results? (15 pts)

	Conclusion of Case

(10 pts)

Score:
	Case completed, evidence supports conclusion, questions posed to team are answered completely (10 pts)
	Case not fully completed, conclusion doesn’t match all evidence, team struggles with questions (5 pts)
	No conclusions offered, evidence doesn’t support conclusion, team can’t address questions (0 pts)

	Further Investigation 

(5 pts)

Score:
	Offers reasonable next steps for investigation if it continued (5 pts)
	Next steps presented are not logical 

(3 pts)
	No next steps to investigation are presented (0 pts)


Comments:

Overall Presentation Skills  (Presenters were prepared, talk was well-organized and presented clearly and at good pace for audience, overall seemed well-rehearsed and met time requirements, all group members shared equally in the presentation, talk generated a good discussion, presenters were able to answer questions) (10 pts)

Pacing of Presentation


2
1
0
points

Organization



2
1
0


Participation by Team


2
1
0

Preparation



2
1
0

Use of Visual Aids


2
1
0


Overall Score (out of 60 pts):  _______
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