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CAREER DEVELOPMENT
LEARNING TASK TEMPLATE
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FORENSIC SCIENCE
	
Forensic science is a diverse field of scientific enquiry. Typically, individual forensic scientists work as part of a team each contributing their expertise to put the parts of a jigsaw puzzle together with other team members to solve a case. In Adelaide, Forensic Science SA is a Government Department in close proximity to the Police Department. However, forensic science isn’t limited to criminal investigations. It is essentially the application of science to law in events subject to criminal or civil litigation in a court.
The attributes of a scientist are threefold. Firstly, a scientist must be “very thorough, there is no room for cutting corners as the work has to stand up in a court of law”. Secondly, the personal qualities of a competent forensic scientist require “plenty of common sense, excellent communication skills and a steely disposition”.  Thirdly, a forensic scientist needs to be able to critically analyse and evaluate the scientific data, i.e. critical and creative thinking skills.
Owing to the success of many television shows such as CSI and Bones, there has been an increase in interest in forensic science as a career. It has become a very competitive field to seek employment.  However, there are many different career pathways. The primary requirements are a degree in Science, in Chemistry or Biology, for laboratory based work. Forensic scientists usually liaise with police officers and lawyers when required to present evidence in court. 
Internet fraud is a global issue. Recently, “a worldwide gang of criminals stole $US45 million in a matter of hours” perpetrating “a massive 21st century bank heist”. In cases of computer hacking into bank databases, a background in Technologies and computer skills are required. Forensic investigations often rely on digital technology that enables digital processing and enhancement of an image. Video and other methods of surveillance as well as tracking using Global Positioning Systems are modern methods used to monitor criminal activity.
Employment opportunities exist in drug testing laboratories, to check for the illegal use of performance-enhancing drugs used by some athletes and in some sports, as well as in the horse racing industry. Training in lab operations is required for many other jobs in hospital departments where routine biochemistry and blood testing are performed, as well as pathology labs and the Red Cross Blood Bank.









LEARNING TASK OVERVIEW
	All students will attend 3 days of learning activities, 1 day of practical experience and 1 day of career research and appraisal. The focus of these activities will be linked to their preferred area of interest. Summarise the activities students will be asked to complete.
During the 3 days of learning activities, students will:
· Access the regional Moodle site and download the package relevant to their chosen area of interest
· Understand what it means to be a forensic scientist by looking at career profiles of contemporary and historical  scientists ( Literacies)
· Engage in interactive learning activities for DNA profiling or genetic fingerprinting and other forensic areas (Science)
· Measure bone lengths to calculate and make predictions of height  (Anthropometry) (Maths)
· Investigate how ballistics was first used in America to solve the St Valentine’s Day massacre in 1929 (Global)
· Go “Inside the lab” and view scientists performing their work  (Science)
· Check out surveillance companies and techniques used to monitor and track criminals (Technologies)
· Examine virtual evidence in a “virtopsy” compared with an autopsy (Technologies)
· Examine blood testing in sport by learning the components of blood and  how erythropoietin (EPO) works ( Global Studies)
· Identify issues around workplace health and safety (PE)
· Critique and design safety posters following principles of effective visual communication ( Art) 
During the 1 day practical experience, students will:
Rotate between work stations for the following activities:
· DNA Extraction
· Pen Chromatography
· Fingerprinting
· Blood Spatter analysis
During the 1 day of careers  research and appraisal, students will:
· Complete an online survey to evaluate how they performed over the week (Self-appraisal using Survey Monkey)
· Explore the ‘My Future’ website in order to investigate career opportunities within their chosen field
· Complete an online activity on the My Future website that aims to highlight the pathway and qualities of their chosen area of interest. 





CURRICULUM CONNECTIONS
	TECHNOLOGIES: 
· Review how Ballistics was first used to solve the 1929 St Valentine’s Day Massacre between rival gangs
· Explore how a virtual autopsy (Virtopsy) was used to reconstruct bite marks on a victim and match to suspect
· Investigate surveillance techniques
NUMERACIES:
· Measure arm and leg bones to calculate and predict height
· Interpret bone measurements to identify sex of victims
· Alphonse Bertillon (1853-1914) devised the first scientific system of personal identification in 1879 to identify victim
SCIENCES: 
· Create a DNA Fingerprint to identify perpetrator
· Investigate use of DNA profiling or genetic fingerprinting
· Sir Alec Jeffreys first used DNA fingerprinting to identify a murder suspect in 1984
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	GLOBAL PERSPECTIVES:
· Check your knowledge of the components of blood
· Read case of “Team dopers turn dobbers” to determine how and why erythropoietin (EPO) is used in sport
· Research the famous racehorse Phar Lap’s death and determine how this relates to The Marsh Test (1830)
LITERACIES:
· Respond to case of kidnapping
· Research the contribution of one forensic scientist and prepare a written profile and oral presentation

LOTE:
· Check your knowledge of Forensics with “Daily CSI”
· Solve forensic puzzles 
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	THE ARTS:
· Design process
· Critique safety signs and explore principals of effective visual communication
· Redesign a safety signage (through a provided task)

(This activity may be common across all Learning Tasks)
Note: This Arts activity is in draft form. Further changes may yet be made.
	[image: ]
	HEALTH/PE:
· Workplace Health & Safety issues 
· Investigation of work related injuries
· Explore the issue of repetitive strain injuries
· ‘Fitness for work’ – a range of physical activities such as warm-up exercises to reduce injury during activity, core strength exercises, proper lifting techniques, 
(This activity may be common across all Learning Tasks)
Note: This Health/PE activity is in draft form. Further changes may yet be made.
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	GRADUATE QUALITIES & CAPABILITIES / AUSTRALIAN CURRICULUM GENERAL CAPABILITIES & CROSS-CURRICULUM PRIORITIES
Please highlight the Graduate Qualities & Capabilities and Cross-Curriculum Priorities that are represented in this task (note: cells are highlighted in blue to show they are covered within the learning task)

	GRADUATE QUALITIES AND CAPABILITIES

mapped to:

AUSTRALIAN
CURRICULUM GENERAL CAPABILITIES
	Communication
· Literacy
· Numeracy
· ICT Capability
· Ethical Understanding 
	Teamwork
· Ethical Understanding
· Personal and Social Capability
· Intercultural Understanding
	Using Technology
· Literacy
· Numeracy
· ICT Capability
· Ethical Understanding
	Citizenship
· Ethical Understanding
· Personal and Social Capability
· Intercultural Understanding
	Initiative and Enterprise
· Critical and Creative Thinking

	Planning and Organising
· Literacy
· Numeracy
· ICT Capability

	Personal Development
· Critical and Creative Thinking
· Personal and Social Capability
· Intercultural Understanding
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	Cross-curriculum priorities 
	Aboriginal and Torres Strait Islander histories and cultures
	Asia and Australia’s engagement with Asia
	Sustainability


 





	






PLEASE NOTE: It is suggested that you copy and paste the complete set of 8 curriculum areas, or 7 Graduate Qualities into the appropriate column in the Learning Activity table below, then delete the icons that are not required for that particular activity. This is much more manageable then trying to insert the icons individually. This page should be omitted from the final Learning Task.
		CROSS CURRICULUM CONNECTIONS

	TECHNOLOGIES
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	NUMERACIES
	

	SCIENCES
	

	GLOBAL PERSPECTIVES
	

	LITERACIES
	

	LOTE
	

	THE ARTS
	

	HEALTH / PE
	



		GRADUATE QUALITIES AND CAPABILITIES

	COMMUNICATION
	[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]

	TEAMWORK
	

	USING TECHNOLOGY
	

	CITIZENSHIP
	

	INITIATIVE AND ENTERPRISE
	

	PLANNING AND ORGANISING
	

	PERSONAL DEVELOPMENT
	







LEARNING ACTIVITIES
	Detailed description of activities:
	Curriculum Connections
	GQ&C +
CCP
	Resources required

	PLEASE NOTE:
· Access the regional Moodle site and look through the Robotics Learning Task Package
The package consists of a number of small tasks. Students are able to complete them in whatever order they see fit.
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	· Computer with Internet access
Regional Moodle Login and password

	            “Go inside the lab” and take a virtual tour (60 mins)
· Go to this website
·  http//www.trutv.com/shows/forensic_files/techniques/
· Open the  icon Inside the lab How forensics research actually works
· All rooms have a slideshow of scientists performing their work
· All rooms have a video explanation from a forensic scientist
· Some rooms also have videos of experts demonstrating their techniques
· Choose at least 3 rooms to discover how the work is performed
· Write a paragraph  for each of your 3 chosen rooms describing what you have learned
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	Computer with Internet access

	            Virtual autopsy (30 mins)
· Go to this website describing a virtopsy
· http://www.nlm.nih.gov/visibleproofs/galleries/technologies/virtopsy.html
· In this virtopsy a bite mark on the victim is reconstructed in a virtual image to match to the suspect
· Answer the following questions:
1. Who were the scientists that developed this technique?
2. Where in the world were the scientists working?
3. Why was this case examined using a virtopsy instead of an autopsy?
4. When is a virtopsy more useful than a regular autopsy?
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	Computer with Internet access

	Surveillance methods  (90 mins)
· Go to this website http//www.trutv.com/shows/forensic_files/techniques/
· Open the link on Digital Image Processing
· After reading the information summarize your understanding of this technique and answer these questions
     1.  What are pixels?
     2.  What are the 3 main categories of digital image processing?

· At this website http//www.trutv.com/shows/forensic_files/techniques/
· Open the link on Global Positioning Systems
· After reading the information, summarize your understanding and do further internet research to answer the following question
      1.  Describe in a short paragraph one example of how GPS has been used to rescue a sailor lost at sea
·      Go to this website of an Adelaide security company that uses GPS tracking http://www.securatrak.com.au 
       1.   What services does this company provide? 

· Closed circuit television (CCTV) footage has been used to solve crimes
· Use the internet to research the following two cases and answer the questions
       1. How was CCTV footage helpful in identifying the suspect in the 2012 murder of Jill Meagher in Melbourne?
       2. How was CCTV footage helpful in identifying the suspects in the bombing at the end of the 2013 Boston Marathon? 
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	Computer with Internet access

	Anthropometry (90 mins)
· Alphonse Bertillon (1853-1914) devised the first scientific system of personal identification by measuring the length and width of body parts
· Differences in the skull including the slope of the forehead and shape of the jaw are used to distinguish between male and female skeletons
· Differences in the skull are also used to distinguish features of European, Asian and African races
· Go to the word file on Anthropometry
· Use the formulae provided to calculate heights and answer 5 questions
· Working with a partner or your teacher, measure your femur, tibia (leg bones), humerus and radius (arm bones)
· Calculate your height based these bone measurements and work out the average of the four measurements
· Measure your actual height and determine how accurate your prediction (Hint: When do your bones stop growing?)
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	Computer with Internet access
Tape measure

	DNA or genetic fingerprinting (90 mins) 
· Sir Alec Jeffreys developed the technique in 1984
· Listen to an interview with him after giving his evidence in  the first murder case solved using DNA profiling http://www.dnalc.org
· Go to the word file on DNA Profiling
· Read the information and use this to answer most of the 9 questions
· You will need to use the internet to do further research to answer the questions on our national DNA database
 
· Go to this interactive website to Create a DNA Fingerprint http://www.pbs.org/wgbh/nova/sheppard/labware.html
· You will be able to pour a gel and add the DNA samples to the wells and see how the technique is performed by doing it yourself
· View the Media Type Interactive crime of who stole the lollypop
http://www.pbs.org/wgbh/nova/sheppard/labware.html
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	Computer with Internet access

	Blood Testing (45 mins)
· Open and view  the power point presentation on The components of blood
· In 2013 the American cyclist Lance Armstrong was stripped of his medals as a result of evidence provided by his fellow cyclists “Team doppers turn dobbers”
· Cyclists injected erythropoietin ( EPO) under  the skin until about 2000 when doping agencies developed a test for it
 1. How does erythropoietin (EPO) work (Hint: the components of blood)?

· Australia’s national rugby league (NRL) is taking a “global approach to the war on drugs” by introducing the Athlete Biological Passport (ABP)
· The Centre for Preventive Doping Research in Cologne, Germany and King’s College Drug Control Centre in England are the two labs that currently test urine samples for human growth hormone (HGH)
2.  How does human growth hormone (HGH) work?
· Research the famous racehorse Phar Lap’s death 
3. What substance is understood to have led to Phar Lap’s death (Hint: the Marsh Test is used to detect it)
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	Computer with Internet access

	Ballistics – 1929 Saint Valentine’s Day massacre (45 mins) 
· Read the information about Ballistics at this website
http://www.weehawken.k12.nj.us/weehawken/schools/Roosevelt/305_10/3059/rm3059/Science.html
· Research Major Calvin Goddard and the St Valentine’s Day massacre of 1929 between two rival Chicago gangs
· Answer the following questions:
 1. Who were the leaders of the two gangs that were “at war” in Chicago before the massacre?
2. What did the gang who perpetrated the massacre do to fool the police?
3. How did Major Goddard become involved in solving the crime?
4. What was Major Goddard’s profession?
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	Computer with Internet access

	Kidnapping case (45 mins)
· Open the word file CASE STUDY #2 GRAEME THORNE
· Read the outline of this kidnapping and answer the questions to solve the case
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	Profession – research (120 mins)
· Open the word file What a Forensic Scientist does profiling Alison  Fendley  (New Scientist 2010 Article)
· Read the article to gain an insight into what it takes to be a forensic scientist

· Go to this website http//www.trutv.com/shows/forensic_files/timeline.html
· Open the Crime Solvers’ Timeline A thousand years of forensics
· Click on a date to see the scientist and the advances made over the last 2000 years
· Draw your own timeline and choose 3 dates to expand your knowledge of advances that you find most interesting
· Search the internet to add information to your timeline for the 3 chosen times

· Research the contribution of one of the following forensic scientists shown on the timeline and prepare both a written (1 A4 typed page) and oral presentation  (5-10 minutes)
· Mathieu Orfila (1813) the father of forensic toxicology
· James Marsh (1836), a Scottish chemist who developed the Marsh Test for arsenic poisoning
· Major Calvin Goddard (1929) used a comparison microscope to determine if a particular gun fired a bullet
· Sir Alec Jeffreys (1986) developed DNA or genetic fingerprinting
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	Computer with Internet access

	Forensic Science (45 mins)
· This activity is self-directed to test and review what you have learned
· Open and view the powerpoint presentation to check your knowledge  OK Daily CSI Week 5
· Watch and listen to a 5 minute Behind the News video with SA Forensic Scientists during a recent Careers Expo at Wayville Showground
http://www.abc.net.au/btn/story/s3576831.htm
· Go to this website to test your knowledge with crosswords, quizzes and wordfinds
http://library.thinkquest.org/04oct/00206/interactive.htm
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	Computer with Internet access

	WORKPLACE SAFETY AND WELFARE (approx. 90 mins) 
Robots are often designed and used to work in areas that are too dangerous for people. 
· How many injuries happen in the workplace in Australia per year?
· What types of injuries are most common in Australian workplaces?
· Repetitive strain injuries are common in work places where people perform the same task over and over again. What is a repetitive strain injury? 
· Provide at least a paragraph of information on each of the following points:
· Describe how repetitive strain injuries occur.
· Describe how they are treated.
· Describe how repetitive strain injuries can be avoided in the workplace.
· In what sports are repetitive strain injuries common?
· ‘Fitness for work’ – a range of physical activities such as warm-up exercises to reduce injury during activity, core strength exercises, proper lifting techniques, etc.
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	· Computer with Internet access
· Access to suitable sports equipment to allow physical activity focused on ‘fitness for work’ 


	
THE ARTS – Effective Visual Communication (120 minutes)
It is critical that workplaces are safe places for their employees. Often safety signs are used to provide important information for employees. 
In your own words, answer the following:
· What is the job of a safety sign?
· List at least 5 characteristics of a good safety sign.
· Conduct some internet research and find 5 examples of what you consider to be signs that show good visual communication. You could copy these signs in a Word document, OneNote Notebook or Powerpoint presentation, or draw them in your sketchbook. 



Below are 4 examples of signs. Write a few sentences on each stating whether you think it is a good or bad sign.
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	· Computer with Internet access
· Paper / card / pencils / paints, etc for the design task. 
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To demonstrate your understanding of what makes a good sign, pick one of the signs above and redesign it so that it works better. Make sure you follow your list of good safety sign characteristics. You could draw or paint on A4 paper/card or design it on your computer using Paint, Publisher, Illustrator or Photoshop.




	1 DAY PRACTICAL ACTIVITIES
· You may like to provide a description of what students will be doing during their 1 day visit
	
	
	· State here what equipment, including clothing, is required for the day of practical activities – eg. Old shirt for bricklaying, appropriate footwear for commercial kitchens. 

	FRIDAY – CONCLUSION:
During the 1 day of careers research and appraisal, students will:
· Complete an online survey to evaluate how they performed over the week (Self-appraisal using Survey Monkey)
· Explore the ‘My Future’ website in order to investigate career opportunities within their chosen field
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	· Computer with Internet access
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