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	Course
	Biology, Grade 11, University Preparation, SBI3U
The Ontario Curriculum, Grades 11 and 12, Science, 2000

	Credit Value 
	1

	Description of the Placement Situation

	The placement is a large, multi-function urban hospital. Medical Imaging, a technology that is gaining increasing importance in diagnostics and treatment in modern medicine, requires significant investment in hardware, software, and training. Large urban hospitals and hospitals that act as the central site for many smaller rural hospitals host a complete array of medical imaging including: X-ray, ultrasound, CT scanner and MRI equipment.

You will use the knowledge and skills acquired in your Biology course (SBI3U) and in your Cooperative Education placement component to understand medical imaging technology; what purpose it serves, and how it is used.

	Credit Value of Cooperative Education Course 
2


	Related Course Expectations
	
	

	Scientific Investigation Skills

SIS.01 • demonstrate an understanding of safety practices consistent with Workplace Hazardous Materials Information System (WHMIS) legislation by selecting and applying appropriate techniques for handling, storing, and disposing of laboratory materials (use proper techniques in preparing, using, and disposing of bacterial cultures).

Strand: Cellular Functions

CFV.01 • demonstrate an understanding of cell structure and function and the processes of metabolism and membrane transport;

CF1.01 - describe how organelles and other cell components carry out various cell processes (digestion, transportation, gas exchange, excretion) and explain how these processes are related to the function of organs;

CF1.02 - identify and describe the structure and function of important biochemical compounds, including carbohydrates, proteins, lipids, and nucleic acids;

CF1.03 - describe the fluid mosaic structure of cell membranes, and explain the dynamics of passive transport (facilitated diffusion) and the processes of endocytosis and exocytosis of large particles;

CFV.03 • demonstrate an understanding of the relationship between cell functions and their technological and environmental applications;

CF3.01 - present informed opinions on advances in cellular biology and possible applications through related technology (new treatments for cancer; the possibility of producing ethanol as a fuel; the uses of radioactive labelling, fluorescence of genetic material, or simulations of three-dimensional molecular structure).
	
	Strand: Genetic Continuity

GCV.01 • demonstrate an understanding of the necessity of meiosis and describe the importance of genes in transmitting hereditary characteristics according to Mendel’s model of inheritance;

GC1.01 - demonstrate an understanding of the process and importance of mitosis (cell division and the phases of mitosis);

GC1.02 - explain how the concepts of DNA, genes, chromosomes, and meiosis account for the transmission of hereditary characteristics from generation to generation (explain how the sex of an individual can be determined genetically; demonstrate an understanding that the expression of a genetic disorder linked to the sex chromosomes is more common in males than in females);

GC1.03 - describe and explain the process of discovery (the sequence of studies and the knowledge gained) that led Mendel to formulate his laws of heredity;

GC1.04 - explain the process of meiosis in terms of the replication and movement of chromosomes;

GC1.05 - describe genetic disorders (Down syndrome, cystic fibrosis, muscular dystrophy, fragile X syndrome) in terms of the chromosomes affected, physical effects, and treatment;

GCV.02 • perform laboratory studies of meiosis and analyse the results of genetic research related to the laws of heredity;

GC2.05 - research genetic technologies using sources from print and electronic media, and synthesize the information gained (describe the Human Genome Project, transgenics, or the process of genetic screening; list the advantages and disadvantages of cloning or the genetic manipulation of plants);

	
	
	

	GCV.03 • outline the scientific findings and some of the technological advances that led to the modern concept of the gene and to genetic technology, and demonstrate an awareness of some of the social and political issues raised by genetic research and reproductive technology;

GC3.02 - describe and analyse examples of genetic technologies that were developed on the basis of scientific understanding (the improvement of an experimental procedure to extract DNA from bacterial or plant cells);

GC3.03 - identify and describe examples of Canadian contributions to knowledge about genetic processes (research into cystic fibrosis) and to technologies and techniques related to genetic processes (the invention of nuclear magnetic resonance [NMR]).

Strand: Internal Systems and Regulation

ISV.01 • describe and explain the major processes, mechanisms, and systems, including the respiratory, circulatory, and digestive systems, by which plants and animals maintain their internal environment;

IS1.02 - explain the role of transport or circulatory systems in the transport of substances in an organism (explain how nutrients, respiratory gases, end products of metabolism, and hormones or regulatory chemicals are transported from one area in an organism to another);

IS1.04 - demonstrate an understanding of how fitness level is related to the efficiency of metabolism and of the cardiovascular and respiratory systems;

ISV.02 • illustrate and explain, through laboratory investigations, the contribution of various types of systems and processes to internal regulation in plant and animal systems;

IS2.03 - select and integrate information about internal systems from various print and electronic sources, or from several parts of the same source (present information about special diets, such as those for vegans and diabetics; develop a pamphlet on how to treat the accidental ingestion of poisons);

ISV.03 • evaluate the impact of personal lifestyle decisions on the health of humans, and analyse how societal concern for maintaining human health has advanced the development of technologies related to the regulation of internal systems;
	
	IS3.01 - identify examples of technologies that have enhanced scientific understanding of internal systems (instruments used to monitor biological systems, such as the computer axial tomography [CAT] scanner or the stethoscope, and products used to alter or augment them, such as pharmaceuticals, prosthetics, and pacemakers; the use of radio-isotopes to identify and combat diseases);

IS3.02 - provide examples of Canadian contributions to the development of technology for examining internal systems (devices used in nuclear medicine);

IS3.03 - analyse and explain how societal needs have led to scientific and technological developments related to internal systems (explain how the need to maintain wellness in humans led to the development of dietary products and fitness equipment; analyse how social awareness of the importance of organ donation has led to improved techniques for transplanting organs, such as the liver);

IS3.04 - present informed opinions about how scientific knowledge of internal systems influences personal choices concerning nutrition and lifestyle (explain the advantages and disadvantages of taking steroids or amino acid supplements; explain the scientific reasons for committing personal time to exercise).

Strand: Diversity of Living Things

DLV.03 • relate the role of common characteristics and diversity within the kingdoms of life (including Eubacteria and Archeabacteria) to the importance of maintaining biodiversity within natural ecosystems, and explain the use of micro-organisms in biotechnology;

DL3.02 - demonstrate an understanding of the connection between biodiversity and species survival (state the advantages to a population of having genetic variations between individuals – such as the resistance to infection by “new” micro-organisms, the resistance of insects to pesticides, or the resistance of bacteria to antibiotics; explain why some species and not others survive an environmental stress).

	Cooperative Education Expectations
	
	

	Health and Safety

H1 - an understanding of workplace health and safety rules

H2 - the appropriate use of safety equipment, including fire extinguishers and smoke and carbon monoxide detectors
	
	H3 - an understanding of the need for personal protective equipment, including goggles, gloves, boots, and aprons


	Employer’s Expectations
	
	

	The employer expectations are the same as those identified from the related course and the Cooperative Education course.

See relevant learning skills, which are assessed for reporting purposes using a rating scale.


	Learning Opportunities at the Placement
	
	Learning Strategies

	The student has opportunities to learn about:
medical imaging technology, the purpose and procedures for using it;

appropriate techniques for handling, storing, and disposing of laboratory materials, including radioactive materials;

hygiene and health practices to follow at the placement;

how to prepare patients for examination or medical procedure, including precautions taken to ensure that the patient does not suffer harmful effects from procedures;

advice given by supervisor/staff to patients regarding diet, nutrition, and fitness;

fitness level related to the efficiency of metabolism and cardiovascular and respiratory systems.
Note: Student may not take X-rays unless he/she is 18 years of age and proper safety precautions have been taken, including dosimeter.
	
	The student learns through:
one-on-one mentoring

instruction by supervisors

oral explanation

demonstration

observation

practice

discussion

case study

watching instructional videos

examining test results

reading resource material

researching

collaborative/cooperative learning

reflective journal/learning log


Assessment and Evaluation: Strategies and Scoring Tools
	Purpose
	Assessment and Evaluation Strategies
	Scoring Tools
	Expectations
	Achievement Chart

	Diagnostic
	Weekly Log
	Checklist
	SIS.01, CFV.03, CF3.01, GCV.02, GC2.05, CGV.03, GC3.03, ISV.01, IS1.04, ISV.02, IS2.03, ISV.03, IS3.01, IS3.02, IS3.03, IS3.04, DLV.03, DL3.02
	K/U, T, C, A

	Assessment
	Site Observation:

Visit with Student
	Anecdotal Report
	SIS.01, CFV.03, CF3.01, GCV.02, GC2.05, CGV.03, GC3.03, ISV.01, IS1.04, ISV.02, IS2.03, ISV.03, IS3.01, IS3.02, IS3.03, IS3.04, DLV.03, DL3.02
	K/U, T, C, A

	Assessment
	Site Observation:

Interview with Employer
	Anecdotal Report
	SIS.01, CFV.03, CF3.01, GCV.02, GC2.05, CGV.03, GC3.03, ISV.01, IS1.04, ISV.02, IS2.03, ISV.03, IS3.01, IS3.02, IS3.03, IS3.04, DLV.03, DL3.02
	K/U, T, C, A

	Assessment
	Employer’s Performance Appraisal
	Rating Scale
	SIS.01, CFV.03, CF3.01, GCV.02, GC2.05, CGV.03, GC3.03, ISV.01, IS1.04, ISV.02, IS2.03, ISV.03, IS3.01, IS3.02, IS3.03, IS3.04, DLV.03, DL3.02
	K/U, T, C, A

	Evaluation
70%
	Sub-task A: Chart
Medical Imaging Technology and the Science that Makes It Possible
	Rubric
	GCV.02, GC2.05, ISV.03, IS3.01, IS3.02
	K/U, T, C, A

	Evaluation
70%
	Sub-task B: Report
Medical Imaging and the Human Body – Science of the 21st Century
	Rubric
	CFV.01, CF1.01, CF1.02, CFV.03, CF3.01, GCV.01, GC1.01, GC1.02, GC1.03, GC1.04, GC1.05, GCV.02, GC2.05, GCV.03, GC3.02, GC3.03, ISV.01, IS1.02, IS1.04, ISV.03, IS3.01, IS3.02
	K/U, T, C, A

	Evaluation
30%
	Culminating Task A: Presentation Medical Imaging Technology – A Close Look
	Rubric
	CFV.01, CF1.01, CF1.02, CF1.03, GCV.01, GC1.02, GC1.05, GCV.02, GC2.05, GCV.03, GC3.02, GC3.03, ISV.01, IS1.02, ISV.02, IS2.03, ISV.03, IS3.02
	K/U, T, C, A

	Evaluation
30%
	Culminating Task B: Report
Human Wellness and Medical Imaging – A New Perspective for the 21st Century
	Rubric
	CFV.01, CF1.02, CF1.03, CFV.03, CF3.01, ISV.01, IS1.01, IS1.02, IS1.04, ISV.02, IS2.03, ISV.03, IS3.01, IS3.02, IS3.03, IS3.04
	K/U, T, C, A
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