	[bookmark: _top][bookmark: _GoBack]Name of Unit: Infection Control to Prevent Illness and Analyzing Exponential Functions
(Approximate Time Frame:  10 Days)

	OVERVIEW: 

This unit consists of the concepts of Infection Control (Healthcare Science), Anatomy and Physiology of Wellness and Illness over a Lifetime (Science) and Exponential Functions (Mathematics). The unit will integrate math, science, health occupations, and technology to exam the role of infection control through intense studies of the human body, types of prevention, and analysis of the spread of disease using mathematics. 


	STANDARDS ADDRESSED IN THIS UNIT

	CTAE Standards
Safety Practices and Infection Control 
HS-ATS-4: The student will demonstrate the proper implementation of safe work  practices to prevent injury or illness as designated by each class, laboratory, clinical site, and/or facility’s safety protocol. 
a. Analyze existing and potential exposure risks to clients, co-workers, and self in healthcare setting. 
b. Demonstrate adherence to standards, and guidelines for Center for Disease Control and Prevention (CDC), Occupational Safety and Health Administration (OSHA), Federal Drug Administration (FDA), Clinical Laboratory Improvement Amendments (CLIA), and Department of 
Technical and Adult Education (DTAE), and other applicable regulatory agencies’ guidelines 
c. Contrast surgical technique and medically aseptic technique 
Leadership and Intrateam Communication
HS-ATS-3: The student will demonstrate the roles and responsibilities of individual members as part of the healthcare team and/or Career and Technical Student Organization (CTSO), including their ability to promote the delivery of quality healthcare. They will interact effectively and sensitively with all members of the healthcare team and/or CTSO. 
a. Respond appropriately to a variety of situations as a designated member of a team. 
b. Communicate verbally and non-verbally with team colleagues to assure a best result for the client. 
c. Demonstrate team responsibility by completing assigned tasks in a timely and effective manner. 
d. Exhibit strong sense of team identity and commitment to purpose. 
e. Relate classroom, lab, and community activities to aspects of a Career and Technical Student Organization’s purpose, guiding principles, and leadership skills within the organization. 
f. Compares and contrasts leadership/management styles and the appropriate style for a given situation. 
g. Demonstrates an understanding of the nature of employer-employee relationships. 
h. Exhibits leadership skills (i.e., negotiation skills, initiative, positive reinforcements, recognition of others’ efforts, problem solving skills, conflict resolution). 
i. Explains the importance of delegation 

CTAE-FS-4 Problem Solving and Critical Thinking: Learners define 
and solve problems, and use problem-solving and improvement methods and tools. 
CTAE-FS-5 Information Technology Applications: Learners use multiple information technology devices to access, organize, process, transmit, and communicate 
information. 
CTAE-FS-8 Leadership and Teamwork: Learners apply leadership and teamwork skills in collaborating with others to accomplish organizational goals and objectives.
	Science Standards

SAP2. Students will analyze the interdependence of the integumentary, skeletal, and muscular systems as these relate to the protection, support and movement of the human body.
a. Relate the structure of the integumentary system to its functional role in protecting
the body and maintaining homeostasis.
SAP4. Students will analyze the physical, chemical, and biological properties of process systems as these relate to transportation, absorption and excretion, including the cardiovascular, respiratory, digestive, excretory and immune systems.
d. Examine various conditions that change normal body functions (e.g. tissue rejection,
allergies, injury, diseases and disorders) and how the body responds.
e. Describe the effects of aging on body systems.
SCSh2. Students will use standard safety practices for all classroom laboratory and field investigations.
a. Follow correct procedures for use of scientific apparatus.
SCSh3. Students will identify and investigate problems scientifically.
a. Suggest reasonable hypotheses for identified problems.
b. Develop procedures for solving scientific problems.
c. Collect, organize and record appropriate data.
d. Graphically compare and analyze data points and/or summary statistics.
e. Develop reasonable conclusions based on data collected.
SCSh5. Students will demonstrate the computation and estimation skills necessary for
analyzing data and developing reasonable scientific explanations.
e. Solve scientific problems by substituting quantitative values, using dimensional
analysis and/or simple algebraic formulas as appropriate.
SCSh6. Students will communicate scientific investigations and information clearly..
c. Use data as evidence to support scientific arguments and claims in written or oral
presentations.
d. Participate in group discussions of scientific investigation and current scientific issues.
The Nature of Science
SCSh7. Students analyze how scientific knowledge is developed.
b. Universal principles are discovered through observation and experimental verification.
d. Hypotheses often cause scientists to develop new experiments that produce additional data.
e. Testing, revising, and occasionally rejecting new and old theories never ends.
SCSh8. Students will understand important features of the process of scientific inquiry.
Students will apply the following to inquiry learning practices:
a. Scientific investigators control the conditions of their experiments in order to produce valuable data.

	Math Standards

	A.REI.1 Explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step, starting from the assumption that the original equation has a solution. Construct a viable argument to justify a solution method. 


A.REI.2 Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise. 
A.REI.3 Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters. 
A.REI.4 Solve quadratic equations in one variable. 
F.IF.1 Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f corresponding to the input x. The graph of f is the graph of the equation y = f(x). 
F.IF.2 Use function notation, evaluate functions for inputs in their domains, and interpret statements that use function notation in terms of a context. 
F.IF.4 For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the relationship. Key features include: intercepts; intervals where the functions is increasing, decreasing, positive, or negative; relative maxima and minima; symmetries; end behavior; and periodicity. (
F.IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases. (★) 
a. Graph linear and quadratic functions and show intercepts, maxima, and minima. 
b. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value functions. 
c. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior. 
d. (+) Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior. 
e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period, midline, and amplitude. 


	ENDURING UNDERSTANDINGS

	Healthcare Science:
· Asepsis and wellness needed for personal protection in the healthcare setting.
· Standards and guidelines are set forth by various federal and state agencies (CDC, FDA, CLIA, OSHA, DTAE) to ensure safe work practices.
· Surgical and medical aseptic techniques must be adhered to in the healthcare setting to prevent infection.
Anatomy & Physiology:
· Analysis of a scientific experiment using the correct lab techniques and controls.
· Discuss the causes of infectious disease.
· How does the human body maintain homeostasis?
Mathematics:
· Characterizing exponential functions by intercepts, common ratio, and growth or decay.
· Uses of technology to solve exponential equations.
· Mathematical modeling can be used to demonstrate exponential growth of infectious diseases. 


	ESSENTIAL QUESTIONS

	Healthcare Science:
· How does the use of sterile equipment provide protection when working in the healthcare environment?
· How do preventive measures impact health?
· What skills are needed to demonstrate surgical and medical aseptic techniques?
· How do we treat infectious diseases?
Anatomy & Physiology:
· What pathogens are the causes of infectious diseases?
· What systems of the body are responsible for protection from infectious disease?
· How does the body respond to infectious diseases?
· What occurs to the body if homeostasis cannot be maintained?
Mathematics:
· How do I know if a situation is exponential?
· What are the characteristics of an exponential function?
· How do I use technology to solve exponential equations?


	CONCEPTS

	Healthcare Science:
Preventive Measures
Preventative Wellness
Chain of Infection
Safety Techniques and Procedures
Mathematics: 
Bacterial, Virus and Fungus Growth
Exponential Function
Anatomy & Physiology:
Pathogens
Microorganisms
Infectious Diseases
Homeostasis


	LANGUAGE:

	Healthcare Science: 
Pathogens, standard precautions, chain of infection, asepsis, disinfection, sterile, susceptible host, nosocomial, personal protective equipment, communicable disease, contaminated, 
Anatomy & Physiology: 
Enzymes, catalyst, phagocytosis, bone marrow, mucous membrane, Integumentary System, Antigens, Pathogens, passive immunity, active immunity
Mathematics: 
Exponential growth, domain, range, zeros, intercepts, intervals of increase and decrease, maximum and minimum values,  rates of change



	COMMON MISCONCEPTIONS

	Healthcare Science:
Misconceptions: All bacteria are harmful. Hand sanitizer prevent the growth of germs. Washing your hands with water only will get rid of germs. There is no right or wrong way to wash your hands.
Proper conceptions: There are many bacteria that increase and aid in maintaining our health. Hand sanitizer does not prevent the growth of any bacteria, virus, or fungus. In order to kill bacteria found on hands, you must use an antibacterial soap. There are steps to properly wash your hands to decrease your chances of contracting an illness.

Anatomy & Physiology:
Students think that all bacteria are “bad” or cause infection. Let students know the importance of bacteria’s role in the digestion of food, production of common foods, medicine, and agriculture. 
Students think that infectious diseases are caused from bacteria. Explain that there are many types of pathogens; bacteria, protista, fungi, and viruses can all cause disease. Show the students several examples of common diseases caused from various pathogens. 
Students do not understand the body produces its own antibodies. Inform students of the role of the lymphatic system and the production of antibodies from B cells. 


Mathematics:
	Students may believe that solving an equation such as 3x + 1 = 7 involves “only removing the 1,” failing to realize that the equation 1 = 1 is being subtracted to produce the next step. 
Additionally, students may believe that all solutions to radical and rational equations are viable, without recognizing that there are times when extraneous solutions are generated and have to be eliminated. 


Students may confuse the rule of changing a sign of an inequality when multiplying or dividing by a negative number with changing the sign of an inequality when one or two sides of the inequality become negative 
(for ex., 3x > -15 or x < - 5). 
Students may believe that all relationships having an input and an output are functions, and therefore, misuse the function terminology. 
Students may also believe that the notation f(x) means to multiply some value f times another value x. The notation alone can be confusing and needs careful development. For example, f(2) means the output value of the function f when the input value is 2. 
Students think the mean, mode, and median are the same. Model mean (average) and median (middle) with the number of students in the class.


	EVIDENCE OF LEARNING 

	STEM Assessments:  
Pretest and Posttest
Performance Tasks
Self-assessments
Labs
Informal quizzes to check for understanding.

Culminating Activities:  Bean Activity, Nano Activity, Sterile Dressing Change, Bacterial Growth lab



	TASKS

	The collection of the following tasks represents the level of depth, rigor, and complexity expected of all students to demonstrate evidence of learning.

	Task(s):  What impact do lifestyle choices and safety precautions have on the spread of infectious disease?

Healthcare Science: Students focus on the transmission on infectious disease. 

Science: Students focus on the body’s response to infectious disease.

Math: Students calculate population growth of an infectious disease. 

STEM Activity:  Teacher discretion on placement within the unit. Spread of a virus lab
Spread of a Disease Lab in a Box
Alternative STEM Activities: CDC Investigate an Outbreak; Investigate a Disease


	UNIT RESOURCES

	Text Book Resources
Diversified Health Occupations Louise Simmers 6th Edition
Essentials of Anatomy and Physiology 8th edition 
Fundamentals of Anatomy Physiology 3rd edition
Applied Anatomy  and Physiology A case study approach 

Healthcare Science:
Hand sanitizer vs Soap Lab 
Investigate a Disease

Science: 
Immune Response to disease
Immune Response using ELISA (advanced)

Math:
Exponential Growth Tutorial

What 21st Century Technology was used in this unit?
	X
	Slide Show Software
	X
	Graphing Software
	X
	Audio File(s)

	X
	Interactive Whiteboard
	X
	Calculator
	
	Graphic Organizer

	X
	Student Response System
	X
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	X
	Animation Software
	
	Wiki
	X
	Electronic Game or Puzzle Maker

	X
	Email
	X
	Website
	
	CAD software

	X
	Handheld Devices
	X
	Photo Story 3
	
	


Bottom of Form
	Remediation & Extensions:
Wireless Future of Medicine
Next Generation Cure for Disease  
How Bacteria Talk
Immune System for the Planet
HIV and the Flu
Meet Your Microbes
Infectious Diseases Control
Infection Disease Prevention and Awareness
Exponential Growth
Folding Paper Can Get You to the Moon
Standard Deviation
Mean, Median, Mode Toads
Games:
CDC Infectious Control
CDC Immune Platoon
Fieldtrips:
CDC Museum Tour Fieldtrip (Free)



	STEM Unit Plan: This interdisciplinary unit is designed to merge CTAE, Math & Science courses by using lessons which are guided by a similar topic (Infectious disease).  The unit is 10 days.

	
	CTAE Instruction: Applications of Therapeutic  Services
	Science Instruction: Anatomy and Physiology/Biology
	Math Instruction: Exponential functions 

	Day 1
	Opening:  Show HOSA Public Service Announcement Video.  Follow with discussion of how easily germs spread through normal daily activities as well as discussion of how this competition relates to class through co-curricular activities. 

Identify the Standards: HS-ATS-4a, HS-ATS-3a,c,e,CTAE-FS-4

Review essential question and Learning Targets.
Work Session:
Pre-test
Bean activity to illustrate exponential infection spread.
See teacher notes.

21st Century Skills Application:
· Optional Activity – Create scatter plot of bean data using Microsoft Excel
· Viewing YouTube video
· Demonstrate Live Binder – Have students setup live binder account and record details of 10 local restaurant inspections. 
· Pre-test using clicker system
 

Differentiation: 
Pair with higher level student to work on bean activity.

Closing/Assessment: Student will turn in results of bean activity.
	Opening:   Show video on good bacteria bad bacteria
Explain how to pour agar plates – and proper technique for step the setup of integrated bacteria lab
 
Identify the standards: SCSh3,  SCSh2

Work Session:  Pre-Test 
Students will make the agar plates and get samples of bacteria from a variety of places around the school and on their own bodies (hands ) -  growth of bacteria lab and decided what variables will be tested/ meet with math and  health occupations groups to form an integrated team

21st Century Skills Application:
· Pre-test using clicker system (short answer will need to be turned in on separate sheet)
· Introduction to using live binder that will be used to list procedures and collected data from the experiment.

Differentiation: Teams will be established with levels and learning skills in mind.

Closing/Assessment: students will keep an online notebook that will be used to list procedures and collected from the experiment (Instructions)
	Opening:  Discuss and infection spread. 
Show video on Bacteria Growth.  
Relate it to math: Logarithms Explained
Introduce and start the Bean Activity.
While working on Bean Activity, one person will go to the science class to watch (and report back to class) how to set up for the integrated bacteria lab.  See alternative plan under 21st century.  This person will take a picture of the growth plate and report the initial measurement.

Identify the standards:
F.IF.1,2,4,7e

Review essential question and Learning Targets. 

Work Session:
In groups of 4 work on problems 1 – 12 on The Bean Activity
See teacher notes 

Take some time to let the student that went to the science room share with their group.  Record data on big post-it (flip chart) each day so that the whole class can keep up with the bacteria growth.

21st Century Skills Application:
· Using graphing calculators.
· Students will Skype a science classroom to learn setup for integrated bacteria lab.  Document/web camera will be used to photograph growth plate.  Initial measurements will be taken on interactive board and scaled to Petri dish size.
· Create interactive board presentation of bacterial growth.
· Optional Activity – Create scatter plot of bean data using Microsoft Excel

Differentiation:	 
Each group will work at their own pace.  Groups that get ahead could research what a true graph of a virus spreading would look like.  Why is it not exactly exponential?
 Closing/Assessment:
Have each group show their scatterplot on the graphing calculator.

	Day 2
	Opening: Show & discuss results of local restaurant inspections by health departments using link below to reinforce importance of infection control and proper hand hygiene. Students are often shocked to find their favorite restaurant may have a poor rating.
http://dph.georgia.gov/environmental-health-inspections 

Identify the Standards: HS-ATS-3c,d, HS-ATS-4a,b,CTAE-FS-4, CTAE-FS-5,CTAE-FS-8
Review essential question and Learning Targets.

Work Session: Power Point with guided notes on Infection Control. 
Microorganisms: good vs. bad bacteria. 
TB spread in prison.  
Growing Bacteria  Treat ½ of Petri dishes with various antibacterial agents the collect swabbed sampled throughout the school to place on Petri dishes, incubate (via a science class), and observe results throughout the unit. Video on bacterial growth in a Petri dish.
Alternate:  Bread Mold Growth 

21st Century Skills Application: 
· Flash cards on bacteria using interactive board:
http://quizlet.com/865444/bacteria-intro-flash-cards/

· Create time lapse video of bacterial growth using document camera and PowerPoint 2007

Differentiation:
Pair with higher level student to work on lab. Give power point handout with notes.

Closing/Assessment: Students will write short hypothesis for lab activity.
	Opening: Students will record the results of the bacterial growth and invite in Health Occupation students and Math Students to take pictures of the agar plates and explain techniques used to collect samples. Samples will be placed back into the incubators - this will be done on a daily basis. 

Identify the standards: SAP 2, SAP 4,  SCSh3,  SCSh2
Review essential question and Learning Targets: 


Work Session: Student will do the nanotechnology activity that gives a relationship between the size of a virus, bacteria, and a fungus using small cards.  Each group will rank the cards from smallest to largest to understand the size of a pathogen. (Size and Scale)  A class discussion will be done and a short video on the replication of bacteria.  Growing Bacteria  Teacher will explain ways to prevent the spread of disease and the systems used by the body to stop and prevent the spread of disease.

21st Century Skills Application:
· Scale of universe website
· Student demonstration of live binders

Differentiation: Give fewer cards to lower level students and more complex cards to higher level students with measurements in nanometers. 


Closing/Assessment: Students will show teacher the lab with hypothesis inserted. 
	Opening:
Discuss what we found in problems 1 – 12 on the Bean Activity.  Send one student down to take a picture of the bacteria growth and to record the growth measurement.

Identify the standards: 
F.IF.1,2,4,7e

Review essential question and Learning Targets. 

Work Session: 
In groups of 4 work on problems 13 - 16 on the Bean Activity. 
See teacher notes.  Stop to take notes/whole class discussion on # 13.  Make sure students understand increasing/decreasing, rate of change, intercepts and en behavior. Take some time to let the student that went to the science room share with their group.

21st Century Skills Application:
· Using graphing calculators
· Students will Skype (Skype directions) a science classroom. Document/web camera will be used to photograph growth plate. Measurements will be taken on interactive board and scaled to Petri dish size.
· Interwrite interactive lesson on exponential growth
Alternative to Interwrite: Watch Khan Academy: Exponential Growth
· After the video, discuss graphing activity. Students collect measurements of growth on a table and graph on graphing paper.
Differentiation:
Each group will work at their own pace.  Groups that get ahead could research how other functions behave.

Closing/Assessment:
Have students turn in their equation and how they tried to solve it.




	Day 3
	Opening: Body’s Prevention Mechanism
Video WBC Chasing bacteria.  Teacher follows with discussion on how our bodies work to fight infection.

Identify the standards:  HS-ATS-4a,b,CTAE-FS-4, , CTAE-FS-5,CTAE-FS-8

Review essential question and Learning Targets.

Work Session: Rotate group member to observe and record results of bacteria growth. Click here for form for reporting bacterial growth. Power point with notes on Chain of Infection. 

21st Century Skills Application:
· Project example of chain of infection with examples on interactive board from RMIT University
http://emedia.rmit.edu.au/infection_control/content/0_Home/intro.htm
http://www.wisc-online.com/objects/nur1603/nur1603.swf

· Online game – Killing Viruses
http://www.dailyhaha.com/_flash/chain_virus.swf

· Chain of Infection flash cards using interactive board
http://quizlet.com/2544833/chain-of-infection-flash-cards/

Differentiation:  Power point handout with notes given to students to lower level students.

Closing/Assessment: Students make and label chain of infection using strips of notebook or construction paper.
	Opening: Bacteria growth will be accessed: Pictures and measurements taken.
Show & discuss results of local restaurant inspections by health departments using link below to reinforce importance of infection control and proper hand hygiene. Students are often shocked to find their favorite restaurant may have a poor rating.
http://dph.georgia.gov/environmental-health-inspections 

Identify the standards: SAP 2, SAP 4, SCSh3,  SCSh2
Review essential question and Learning Targets: 

Work Session: Bean Activity to explain the spread of disease exponentially Bean activity
Students will graph the results and then look at a series of graphs that show what happens as a result of diseases that cause deaths after exponential growth. Class discussion about what will happen when the organisms begin to die.

21st Century Skills Application:
· Internet usage

Differentiation: Groups of students will be arranged so higher level students can guide lower level student with graphing - fewer beans can be given to lower levels. 


Closing/Assessment: Teacher will view graphs of exponential curves to show bacterial growth
	Opening:
Discuss problems 13-16 from yesterday.
Send one student down to take a picture of the bacteria growth and to record the growth measurement.

Identify the standards:  F.IF.1,2,4,7e


Review essential question and Learning Targets.

Work Session:
In groups of 4 work on problems 17 - 21 on the Bean Activity   Students should be much more independent on this section.   Take some time to let the student that went to the science room share with their group.

See teacher notes  

21st Century Skills Application:
· Graphing Calculator
· Students will Skype a science classroom. Document/web camera will be used to photograph growth plate. Measurements will be taken on interactive board and scaled to Petri dish size.
· Phone it in – Polleverywhere.com/post it

Differentiation:
Each group will work at their own pace.  Groups that get ahead could research effective ways to control infection. 

Closing/Assessment: Phone it in polleverywhere.com/post it note
If the half life of Radium is 1690 years, what percent of the amount present now will be remaining after 1000 years? 

	Day 4
	Opening: Animated  Cell Phone Hand washing 
Follow with teacher/class discussion: Precautious Measures/Good Hygiene 

Identify the standards: HS-ATS-4a,b,CTAE-FS-4, CTAE-FS-8

Review essential question and Learning Targets.

Work Session:  CDC hand washing video demo. 
Teacher demo of hand washing, Lab:  Proper hand washing check-off.  Apply Glo-germ type products for assessment of thoroughness of hand washing.
Examples of Glo-germ experiments.
 Use any textbook check-off sheet or use the check-off sheet attached.
Rotate group member to observe and record results of bacteria growth. Click here for form for reporting bacterial growth.

21st Century Skills Application:
· Demonstrate proper hand washing with document camera projected on screen

· 5 question Clicker system assessment on hand washing

Differentiation: One on one demo and observation of hand washing by teacher or higher level peer.

Closing/Assessment: Students report results of germs reaming on hands after hand washing and use of black or ultraviolent light to indicate remaining germs on hands. 
	Opening: Bacteria will be observed by students.  Teacher will give the student a small drop of glow germ (see resource page) and then use a black light to show the students the solution. The students will then be asked to wash hands or use hand sanitizer to remove the glow germ - class discussion about protection from germs.


Identify the standards: SAP 2, SAP 4, SCSh3,  SCSh2
Review essential question and Learning Targets: 


Work Session: Power Point on how the human body protects itself against invaders. Students will watch and take notes and have a class discussion about the transmission of diseases and watch the videos inserted on the power point.  The teacher will ask a series of questions to explain the immune system.


21st Century Skills Application:


Differentiation: The power point slides will be run for lower level students, with blanks for filling in important information.

Closing/Assessment: Students will get one question as a ticket out the door.





	Opening:
Discuss problems 17-21 from the previous day.
Send one student down to take a picture of the bacteria growth and to record the growth measurement.


Identify the standards:
F.IF.1,2,4,7e

Review essential question and Learning Targets.


Work Session:
In groups of 4 work on problems 22 - 28 on the Bean Activity.  Students should be much more independent on this section.   Take some time to let the student that went to the science room share with the class.

21st Century Skills Application:
· Students will Skype a science classroom. Document/web camera will be used to photograph growth plate. Measurements will be taken on interactive board and scaled to Petri dish size.

Differentiation:
Each group will work at their own pace.  Groups that get ahead could go to the Healthcare Science classroom to learn about hand washing.

Closing/Assessment:

	Day 5
	Opening: Resistance – Video from California on MRSA
Follow with discussion of other infectious breakouts in recent years, i.e. avian flu, H1N1, etc.

Identify the standards:: HS-ATS-4a,b,CTAE-FS-4, CTAE-FS-8

Review essential question and Learning Targets.
Work Session:  Show video Bacterial Resistance then
Dan Rather Antibiotic Crisis Video. In small groups have students discuss understanding of the resistance problem as well as understanding from a sick patient’s point of view of wanting a prescription from the doctor when seeking treatment for illness.

Rotate group member to observe and record results of bacteria growth. Click here for form for reporting bacterial growth.

21st Century Skills Application:
· Time lapse video of bacterial growth with PowerPoint 2007


Differentiation: Place in groups with higher level learners.

Closing/Assessment: Ticket out-the door, brief written explanation of bacterial resistance
	Opening: Check bacteria growth and take measurements and pictures. 
Students will view the video on TB in the prisons. Class will discuss how the spread of disease can be prevented.

Identify the standards SAP 2, SAP 4, SCSh3,  SCSh2:
Review essential question and Learning Targets. 


Work Session: Students will do an infection transmission lab that shows how a virus can spread even when just one person has the virus. The lab will show how students can prevent the spread of disease. 

21st Century Skills Application:

Alternative Lesson: 
Create a script for proper precautions for infectious control using http://www.goanimate.com 

Differentiation:  Groups will be heterogeneous mixed so lower level learners can be placed with higher level students.

Closing/Assessment: Students will write a paragraph about how they will try to prevent the spread of disease.
 
	Opening: 
Send one student down to take a picture of the bacteria growth and to record the growth measurement.
So what have we learned?  

Identify the standards:
F.IF.1,2,4,7e

Review essential question and Learning Targets. 


Work Session:
· Have each group come up with a list of what we’ve learned.  Guide/remind them to recall a complete list of items learned.  Have them write a dialog to review topics on  http://www.goanimate.com or http://www.xtranormal.com/ 
Record data on big post-it (flip chart) each day so that the whole class can keep up with the bacteria growth.

21st Century Skills Application:
· http://www.xtranormal.com/
·  or goanimate.com 
· Students will Skype a science classroom. Document/web camera will be used to photograph growth plate. Measurements will be taken on interactive board and scaled to Petri dish size.
Differentiation:
Each group can get to the appropriate depth of content.

Closing/Assessment:
Discuss with each group their planned dialog.


	Day 6
	Opening: :Introduction to Standard Precautions Animated Infection  Control Video Teacher explains Standard Precautions were developed by the CDC and are enforced in all healthcare facilities
Bring up CDC School Precautions and discuss as a class.

Identify the standards: : HS-ATS-4a,b,CTAE-FS-4, CTAE-FS-8 

Review essential question and Learning Targets.

Work Session: Power point with guided notes from the CDC Personal Protective Equipment and 
 Standard Precautions.  Demonstration video Occupational Health & Infection Control Measured in a Healthcare Facility. Lab:  have students don and remove PPE. Use check-off sheet from any textbook on the one attached.
Rotate group member to observe and record results of bacteria growth. Click here for form for reporting bacterial growth.

21st Century Skills Application:
· Bacterial growth time lapse video

Differentiation: Provide handout with notes on power point presentations.  Pair with another student for donning and removing PPE.

Closing/Assessment: TOTD: Student lists 5 Standard Precaution rules.
	Opening: Teacher will show students pictures of different types of diseases and then ask them to match the disease to the correct cause. Bacterial, Virus, Parasite, or Fungus. Picture match activity

Identify the standards: SAP 2, SAP 4, SCSh3,  SCSh2
Review essential question and Learning Targets: 

Work Session: Watch Copper Kills Hospital Bacteria.
Students will view a power point on Human Health and Disease.  Students will then discuss ways to prevent disease and the spread of disease; link back to ideas from the Copper Kills video.
Students will start graphing the measurements of the bacterial growth on excel- see 21st Century Skills 

21st Century Skills Application: 
· Watch Video on How to Make a Scatter Plot using Excel. 
· Then create scatter plot of bacteria data using Microsoft Excel; Review Models

Differentiation: Provide Handouts on power point notes to lower level students 
Allow lower level students to watch online tutorial of bacterial growth measurements and graphing. 

Closing/Assessment: TOTD: Students will name one disease and the cause of the disease or how to prevent the disease
	Opening:
Begin with Fashion Bacteria (start at 2 minutes)  Send one student down to take a picture of the bacteria growth and to record the growth measurement.

Identify the standards:
F.IF.1,2,4,7e

Review essential question and Learning Targets. 

Work Session:
Take turns watching videos.  This will be a fun way to review.  The students will have a great time!
Record data on big post-it (flip chart) each day so that the whole class can keep up with the bacteria growth.

21st Century Skills Application:
· Students will Skype a science classroom. Document/web camera will be used to photograph growth plate. Measurements will be taken on interactive board and scaled to Petri dish size.
Additional Resource:
Students may struggle with identification of bacteria. Use the following website to aid in bacteria identification.

Closing/Assessment:
Videos/ Review major concepts from the video by having students answer one question as TOTD

	Day 7
	Opening: Teacher discussing:  Can people be made sterile?  Only objects, but we can don sterile attire in order to handle sterile objects and make a safe environment for our patients

Identify the standards:  HS-ATS-4a,b,c,CTAE-FS-4, CTAE-FS-5, CTAE-FS-8

Review essential question and Learning Targets.

Work Session: Show video How to apply sterile gloves,   
Proper glove removal, setting up a sterile field, sterile dressing change.  Follow with demonstrate skills:  donning and removing sterile gloves, setting up a sterile field and sterile dressing change. Provide materials for students to practice skills.
Rotate group member to observe and record results of bacteria growth. Click here for form for reporting bacterial growth.

21st Century Skills Application: 
· Assign Photo Story 3 Project,  rubric for project, and teacher notes on project
· Time lapse video of bacterial growth using PowerPoint 2007

Differentiation: reduced number of skills i.e. just donning and removing sterile gloves or setting up a sterile field 

Closing/Assessment: students write steps for opening sterile packages without contaminating. 
	Opening: Teacher will discuss the body systems involved in protection and prevention of disease / Students will check bacterial growth and make measurements of growth.

Identify the standards: SAP 2, SAP 4, SCSh3,  SCSh2
Review essential question and Learning Targets: 

Work Session: Teacher will guide students through a powerpoint session on the body’s defense against disease.  Students will be assigned one area of the body to research and make a Museum box presentation.  Museum box instructions. The following rubric will be used for evaluations.  Museum box will be shown at the end of the class:

21st Century Skills Application:
· Creating museum box presentation

Differentiation:
Students that do not have use of a computer at home or in the classroom will be given the power points (1) or (2) to edit and present using the Anatomy Text. 

Closing/Assessment: Ask questions about the human body’s immune system as a ticket out the door.
	Opening:
We will review today playing Jeopardy.
Send one student down to take a picture of the bacteria growth and to record the growth measurement.
Identify the standards:
F.IF.1,2,4,7e

Review essential question and Learning Targets. 


Work Session:
Play Jeopardy in groups.  The group that wins, wins a small hand sanitizer for their book bag
Record data on big post-it (flip chart) each day so that the whole class can keep up with the bacteria growth.

21st Century Skills Application:
· Jeopardy 
· Students will Skype a science classroom. Document/web camera will be used to photograph growth plate. Measurements will be taken on interactive board and scaled to Petri dish size.
Differentiation:
Allow lower level students notes to use and additional time. 
Students may be given a ticket to “cash” to call on the class for help. 
Allow students with disabilities to have a copy of the Jeopardy questions so they can read along with what is presented on the board. 

Closing/Assessment:
Test Review

	Day 8
	Opening: Show example of PhotoStory. Emphasize this is a self-assessment project.  Photos help to tell the story and help students visualize how they did.

Identify the standards: :  HS-ATS-4a,b,c,CTAE-FS-4, CTAE-FS-5, CTAE-FS-8

Review essential question and Learning Targets.

Work Session: Teacher or designated student takes photos as students demonstrate skills of setting up a sterile field, donning and removing sterile gloves and a sterile dressing change.  Photos downloaded to each student computer and students work on project.
If further reinforcement of skills are needed, multi videos can be found on YouTube.  Infection control precautions.
Rotate group member to observe and record results of bacteria growth. Click here for form for reporting bacterial growth.

21st Century Skills Application: continue Photostory 3 project 
· Time lapse video of bacterial growth using PowerPoint 2007
· Photostory project

Differentiation:  Reduce the number of skills needed to accomplish per day (extended time) i.e. just donning and removing sterile gloves or setting up a sterile field for first day-start earlier or expect a later completion date.

Closing/Assessment: Students describe the proper technique for setting up a sterile field.
	Opening:
Students will draw conclusions from measurements and bacterial growth lab Click here for form for reporting bacterial growth.

Identify the standards: SAP 2, SAP 4, SCSh3,  SCSh2
Review essential question and Learning Targets: 

Work Session: Students will present Museum Box on Systems of the body that prevent disease. Powerpoint of Blood system 1,  Blood systems 2, and lymphatic system can be shown if Museum box is not done on day 7. 
Rubric will be used to grade the Museum Box projects
(see link above – free download for teachers)

21st Century Skills Application:

Museum Box Projects

Differentiation: Students will be paired with other students at different learn abilities and given the power points as handouts. 

Closing/Assessment: Collect graphs and results from the bacterial growth lab done in lab notebook
	Opening:  
Send one student down to take a picture of the bacteria growth and to record the growth measurement.
Test Day!

Identify the standards:
F.IF.1,2,4,7e

Review essential question and Learning Targets.

Work Session:
Test

21st Century Skills Application:
· Students will Skype a science classroom. Document/web camera will be used to photograph growth plate. Measurements will be taken on interactive board and scaled to Petri dish size.
Differentiation:
Alternative Test Questions
1
2
3

Closing/Assessment:
Give rubric for Photo Story 3
Have students complete the Assessment Survey

	Day 9
	Opening:  What is the consequence to the patient if sterile techniques and procedures are not followed properly?  Link to nosocomial infections,  website: http://www.mansfield.ohio-state.edu/~sabedon/biol2053.htm
Video: Risk of Unsanitary Conditions

Identify the standards: :  HS-ATS-4a,b,c,CTAE-FS-4, CTAE-FS-5, CTAE-FS-8

Review essential question and Learning Targets.

Work Session: Continue PhotoStory 3 project, Teacher or designated student takes photos as students demonstrate skills of setting up a sterile field, donning and removing sterile gloves and a sterile dressing change.  Photos downloaded to each student computer and students work on project.
Final day of to rotate group member to observe and record results of bacteria growth. Click here for form for reporting bacterial growth.
Test review for tomorrow’s exam.

21st Century Skills Application: Photo Story 3 project
· Time lapse video of bacterial growth using PowerPoint 2007
· Jeopardy PowerPoint Review

Differentiation: : reduced number of skills i.e. just donning and removing sterile gloves or setting up a sterile field

Closing/Assessment:  Exit Ticket: Students describe the proper technique for cleaning the wound.
	Opening:
Jeopardy review

Identify the standards: SAP 2, SAP 4, SCSh3,  SCSh2
Review essential question and Learning Targets. 

Work Session: Groups will continue Museum box presentations and be given a worksheet that will list each of the areas that must be covered for the systems of the body



21st Century Skills Application:
· Jeopardy review

Differentiation: A altered worksheet for data collection will be given to lower level students and more detailed information for higher level students

Closing/Assessment: Encourage peer collaboration while students work on body systems. Have each student complete a TOTD: Three things I remember about today….
	Opening:
Show example  of PhotoStory project. 

Identify the standards:
Review essential question and Learning Targets: 


Work Session:
Have each group work on Photo Story 3 using the pictures taken each day of bacteria growth.  They must also come up with the equation that best fits the growth of the data.

21st Century Skills Application:
· Assign PhotoStory 3 Project,  rubric for project, and teacher notes on project



Differentiation:





Closing/Assessment:
Begin Presenting Photo Story Project.
Exit ticket: 3,2,1: three things presented, 2 things I learned, 1 thing I want to know more about)

	Day 10
	Opening:  Show completed Photo Story 3 project by student.  Follow with class review and critique of proper sterile technique.

Identify the standards: :  HS-ATS-4a,b,c,CTAE-FS-4,  CTAE-FS-8
Review essential question and Learning Targets.

Work Session: In original small groups complete final assessment of bacterial growth project.
Summative assessment –post- test.

21st Century Skills Application:

Differentiation: Accommodations will be made for students with special needs i.e. reduced questions, extended time, fewer answer choices, etc.


Closing/Assessment: Test collection.
Students complete the Assessment Survey
	Opening:
Collect all the students work and give grade on Rubric for the project and lab on bacterial growth – short discussion of the information.

Identify the standards: SAP 2, SAP 4, SCSh3,  SCSh2
Review essential question and Learning Targets: 


Work Session: Post Test over the material

21st Century Skills Application:

Differentiation:
Accommodations will be made for students with special needs i.e. reduced questions, extended time, fewer answer choices, etc.

Closing/Assessment: Test will be collected and graded/ then compare to pretest
Students complete the Assessment Survey
	Opening: What can your scatterplot tell you about growth? How can you apply statistics in the real world, and what information can you learn from statistics? 
Video on Global Statistics

Work: Have students finish presenting their Photostory.

Closing: Discuss implications of your research and the importance of mathematics for real world applications. Exit ticket: Watch logistic growth.  Logistics and Carrying Capacity Explained videos. Compare and contrast human population growth to bacteria growth. 
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Multiple Choice

	1.	Microorganisms that cause infection are called
	a.
	aerobic
	c.
	nonpathogens

	b.
	pathogens
	d.
	anaerobic




	2.	The most effective way to prevent the spread of infection is by
	a.
	hand washing
	c.
	wearing gloves 24/7

	b.
	wearing a mask
	d.
	holding in all coughs and sneezes




	3.	Bacteria are classified by shape and size.  These include
	a.
	round, square, 5 cm., triangle
	c.
	elliptical, rectangle, oval

	b.
	octagon, hexagon, marquise
	d.
	spherical, chains, clusters, pairs, spiral, corkscrew, comma shaped




	4.	A causative agent, reservoir, portal of exit, mode of transmission, portal of entry, and susceptible host form the
	a.
	order of the sterilization process
	c.
	Chain of Infection

	b.
	order disinfection works
	d.
	reasons to wear gloves




	5.	The CDC developed guidelines that must be used at all times to prevent contact with blood and body fluids or potentially infectious items. These guidelines are called
	a.
	MSDS sheet
	c.
	OSHA mandates

	b.
	Standard Precautions
	d.
	Personal Protective Equipment




	6.	Items contaminated with blood or body fluids are discarded
	a.
	in the trash can
	c.
	in a red bio-hazard container

	b.
	in the river
	d.
	in a cardboard  box for the hospital to burn




	7.	Items can be sterilized using
	a.
	an autoclave
	c.
	an ultrasonic unit

	b.
	chemical disinfection 
	d.
	a dishwasher




	8.	When opening sterile items touch only the
	a.
	inside
	c.
	item enclosed in the wrapper

	b.
	middle
	d.
	outside 




	9.	After donning sterile gloves, your hands must always stay
	a.
	folded together
	c.
	pointed upward

	b.
	above your waist 
	d.
	at a 90º angle




	10.	When cleaning a wound for a sterile dressing change using a circular motion, start
	a.
	at the top and move toward the bottom
	c.
	at the center and move outward

	b.
	at the bottom and move toward the top
	d.
	it doesn’t matter where you begin




	11.	The smallest microorganisms, visible only with an electron microscope are
	a.
	protozoa
	c.
	viruses

	b.
	fungi
	d.
	rickettsia




	12.	The mode of transmission when sneezing is known as
	a.
	indirect contact
	c.
	airborne

	b.
	direct contact
	d.
	droplet




	13.	Disinfectants are used on
	a.
	skin
	c.
	counter tops

	b.
	hair
	d.
	wounds




	14.	If the chain of infection is broken at any link
	a.
	the spread of disease or infection will be stopped
	c.
	the infection or disease will exerbate

	b.
	it can be put back together
	d.
	it will have no effect on the infection




	15.	Bacteria grow best in
	a.
	a cool, dry, bright environment
	c.
	a cool, moist, dark environment

	b.
	a warm, moist, dark environment
	d.
	a warm, dry, dark environment




	16.	An example of a reservoir in the chain of infection is
	a.
	doorknobs
	c.
	faucet handles

	b.
	the human body
	d.
	all of the above




	17.	The proper sequence for donning personal protective equipment is
	a.
	mask, eyewear, gloves, gown
	c.
	gown, mask, eyewear, gloves

	b.
	eyewear, mask, gown, gloves
	d.gown, gloves, eyewear, mask




	18.	Misuse of antibiotics has caused bacterial
	a.
	growth
	c.
	mutation of shape

	b.
	clusters of cocci
	d.
	resistance




	19.	An infection acquired in a healthcare facility is known as a ____________ infection.
	a.
	purulent
	c.
	pyogenic

	b.
	nosocomial
	d.
	instant




	20.	Bacterial growth rate is
	a.
	exponential
	c.
	a linear rate

	b.
	differentiation
	d.
	ungraphical




	21.	If soap and water are unavailable for hand washing, it is acceptable to use
	a.
	fragranced hand wash
	c.
	40% alcohol based hand sanitizer

	b.
	30% alcohol based hand sanitizer
	d.
	60% alcohol based hand sanitizer




	22.	Isolation precautions are used when
	a.
	the patient has a cold
	c.
	the patient is in a semi- private room

	b.
	the patient has a communicable disease
	d.
	the nurse dislikes the patient




	23.	Hand washing should be done
	a.
	after removing gloves
	c.
	after patient care

	b.
	before patient care
	d.
	all of the above




	24.	Sterile items can be placed on a sterile field by
	a.
	the mitten technique
	c.
	transfer forceps

	b.
	the drop technique
	d.
	all of the above






	25.	Straight rod shaped bacteria are called
	a.
	bacillus
	c.
	staphylococci

	b.
	streptococci
	d.
	spirilla


Short Answers: 
Define infectious agent. (1 point)
________________________________________________________________________________________________________________________________________________________________________________________Explain how infectious diseases can affect a large population of organisms in a short period of time.  (2 points) ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Discuss possible precautions or measures which are used for infectious control.  (2 points) ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Key - Infection Control to Prevent Illness

1.         B

	2.		A

	3.		D

	4.		C

	5.		B

	6.		C

	7.		A

	8.		D

	9.		B

	10.		C

	11.		C

	12.		D

	13.		C

	14.		A

	15.		B

	16.		D

	17.		C

	18.		D

	19.		B

	20.		A

	21.		D

	22.		B

	23.		D

	24.		D
	25.		A

Short Answers: 
Define infectious agent.
Answer: An agent capable of producing infection; pathogen

Explain how infectious diseases can affect a large population of organisms in a short period of time. 
Answer may include:
· Pathogen is capable of reproducing rapidly (i.e. bacterium/virus)
· Mode of transmission aids in spread of disease (planes, automobiles, etc.)
· Proximity of hosts aids to spreading of disease (population density)

Discuss possible precautions or measures which are used for infectious control.
Answer may include:
Washing hands/use gloves
Proper hygiene
Using Clorox or other sanitizers/sterilize tools
Cleaning surfaces
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[bookmark: BeanActivity]Bean Activity
Goal:  To understand that viruses can spread at an exponential rate.
Supplies for each group: approx. a cup of dried white beans, paper plate, marker, pencil  
Jobs in each group:  the Marker, the Shaker, the Counter, the Recorder

	Round #
(x-value)
	# of Beans Infected
(y-value)

	0
	1

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


Instructions:

1. Each group gets all the supplies.

2. The Marker will mark one bean with “the virus.”  It’s best to mark both sides of the bean in case it gets turned over.  Place all the beans onto the plate.  

3. The Shaker will shake the plate without spilling the beans, mixing them well.

4. The Counter will remove and count all the beans that are touching the infected bean.

5. The Recorder will record the count on table provided.

6. The Marker will mark all newly infected beans and return them to the plate. 

7. The Shaker will shake the plate like before and all steps will repeat until all beans are infected.
Make sure to record data each round.
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8.  Create a scatterplot on a sheet of graph paper.  Be sure to label your x-axis from 0 to 10 and your y-axis from 0 to your highest y value. Plot each ordered pair.  For example round 0 had 1 infected bean so that ordered pair is (0,1).  To plot (0, 1) you go over 0 and up 1 and put a point.  



9. Describe the features of the scatterplot.



10. Now, enter your data into L1 and L2 in your TI-84 graphing calculator (Stat, Edit).  Use the Stat, Calc feature to find the Exponential Regression equation that best fits your data.  If you do Stat, Calc, Exp Reg L1, L2, Y1 it will type the equation into Y1 for you.




11. An Exponential Function has the form:  where a and b are real and a is not zero and b is a positive number not equal to 1. Write your function in this form.  Give good physical reasons for a and b equaling what they do.


12. Turn on your Stat Plot to plot the scatterplot of L1 and L2.  Then hit zoom 9 to fit the window.  How well does your function fit your data?


   
13. Describe the features of the function. Give a physical reason for each.    
a.  Is it increasing or decreasing?
b. Does its rate of increase and/or decrease stay the same?  
c. Does it have a maximum or minimum? 
d. Does it have an asymptote? 
e. Does it have x or y-intercepts?  
f. What can you say about its end behavior?




14. What if we needed to know about when the function would be equal to a certain number?  For example, about how many rounds would it take for 25 beans to be infected?  How could you figure that out using the chart? The graph?
15. How could you find out using the graph? Type y=25 into Y2.  Notice where the functions intersect.  Now use the Calc, Intersection function on your TI-84 to find the intersection.  How did this value compare to your answer to #14.
16. How would we solve this by hand (algebraically)? What would our equation look like? How would you solve it?

	
We will revisit solving equations later we’ve got to learn some good stuff!		Back to Top

17. What if we started with 2 beans being infected? 

a. How would that change the function? Why?


b. How would that change the graph? Why?


c. How would that change the table? Why?




18. What if (when we started with1 bean)5 more beans were infected but they didn’t infect any other beans.

a. How would that change the function? Why?



b. How would that change the graph? Why?



c. How would that change the table? Why?
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NOW WE WILL LOOK AT UNINFECTED BEANS 
	Round #
(x-value)
L1
	# of Beans UNinfected
(y-value)
L3

	0
	

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


19. What if we were looking at uninfected numbers each round instead of infected? What would our new equation look like?

20. Go back to your original chart. Find the number of uninfected beans by subtracting the number of infected beans from the total number of beans. Record your data into the table provided. Type that data into L3 and look at your new scatterplot of L1 and L3.  Describe what you see.  


a. Is it increasing or decreasing?


b. Does its rate of increase and/or decrease stay the same?  

 
c. Does it have a maximum or minimum? 


d. Does it have an asymptote? 


e. Does it have x or y-intercepts?  


f. What can you say about its end behavior?

21. How is it different from your scatterplot of round number vs. number of infected beans?




 
22. Without using your calculator, guess who at the equation would be.  Type your guess into Y1 and see if it matches your data. 




23. Now, use your calculator to determine the function.  How does it compare to your guess?  How well does the calculator’s equation fit? Why?
24. What if we needed to know about when the function would be equal to a certain number?  For example, about how many rounds would it take for 100 beans to be uninfected?  How could you figure that out using the chart? The graph?
25. How could you find out using the graph? Type y=100 into Y2.  Notice where the functions intersect.  Now use the Calc, Intersection function on your TI-84 to find the intersection.  How did this value compare to your answer to #24.
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26. How would we solve this by hand (algebraically)? What would our equation look like? How would you solve it?



Again…We will revisit solving equations later   We need an INVERSE for exponentials.

27. What if we started with 2 beans being infected? 

a. How would that change the function? Why?


b. How would that change the graph? Why?


c. How would that change the table? Why?

28. What if (when we started with1 bean) 5 more beans were infected but they didn’t infect any other beans.
a. How would that change the function? Why?



b. How would that change the graph? Why?



c. How would that change the table? Why?

29. What did we learn from this Bean Activity?



[bookmark: BeanactivityTeachernotes]
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Bean Activity
Goal:  To understand that viruses can spread at an exponential rate.
Supplies for each group: approx. a cup of dried white beans, paper plate, marker, pencil  
Jobs in each group:  the Marker, the Shaker, the Counter, the Recorder

	Round #
(x-value)
	# of Beans Infected
(y-value)

	0
	1

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


Instructions:

1. Each group gets all the supplies.

2. The Marker will mark one bean with “the virus.”  It’s best to mark both sides of the bean in case it gets turned over.  Place all the beans onto the plate.  

3. The Shaker will shake the plate without spilling the beans, mixing them well.

4. The Counter will remove and count all the beans that are touching the infected bean.

5. The Recorder will record the count on table provided.

6. The Marker will mark all newly infected beans and return them to the plate. 

7. The Shaker will shake the plate like before and all steps will repeat until all beans are infected.
Make sure to record data each round.
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8.  Create a scatterplot on a sheet of graph paper.  Be sure to label your x-axis from 0 to 10 and your y-axis from 0 to your highest y value. Plot each ordered pair.  For example round 0 had 1 infected bean so that ordered pair is (0,1).  To plot (0, 1) you go over 0 and up 1 and put a point.  



9. Describe the features of the scatterplot.

Here… make sure they see that the rate of change increases and the basic shape of the graph.  

10. Now, enter your data into L1 and L2 in your TI-84 graphing calculator (Stat, Edit).  Use the Stat, Calc feature to find the Exponential Regression equation that best fits your data.  If you do Stat, Calc, Exp Reg L1, L2, Y1 it will type the equation into Y1 for you.

http://www.watchmeware.com/ti83ptutor.html



11. An Exponential Function has the form:  where a and b are real and a is not zero and b is a positive number not equal to 1. Write your function in this form.  Give good physical reasons for a and b equaling what they do.
a is the initial value… b is the common ratio


12. Turn on your Stat Plot to plot the scatterplot of L1 and L2.  Then hit zoom 9 to fit the window.  How well does your function fit your data?
http://www.watchmeware.com/ti83ptutor.html


   
13. Describe the features of the function. Give a physical reason for each.    
a.  Is it increasing or decreasing?
Increasing
b. Does its rate of increase and/or decrease stay the same?  
The rate of change increases.
c. Does it have a maximum or minimum? 
In context… the minimum would be 1(what we started with) and the maximum would be the total number of beans

In terms of the function… the minimum would be almost 0 and no maximum
d. Does it have an asymptote? 
In context… doesn’t make sense 
In terms of the function… y=0
e. Does it have x or y-intercepts?  
(0,1) is the y intercept… no x-intercept
f. What can you say about its end behavior?
Back to Top

In context… not much
In terms of the function… as x approaches negative infinity, f(x) approaches 0 from the top. As x approaches positive infinity, f(x) approaches infinity.
14. What if we needed to know about when the function would be equal to a certain number?  For example, about how many rounds would it take for 25 beans to be infected?  How could you figure that out using the chart? The graph?
                   Chart:  find the y value closest to 25 and estimate
                   Graph:  go across horizontally at y=25 and see on what x-value you hit the function
15. How could you find out using the graph? Type y=25 into Y2.  Notice where the functions intersect.  Now use the Calc, Intersection function on your TI-84 to find the intersection.  How did this value compare to your answer to #14.

http://www.watchmeware.com/ti83ptutor.html

16. How would we solve this by hand (algebraically)? What would our equation look like? How would you solve it?
Get your students to the point where they realize they need and inverse.   Also talk about guess and check methods… good time for discussion and anticipating the next unit which should be logs
We will revisit solving equations later we’ve got to learn some good stuff!
17. What if we started with 2 beans being infected? 

a. How would that change the function? Why?

 a = 2… the initial value.  


b. How would that change the graph? Why?
The new y intercept would be (0, 2).  The asymptote would still be y=0



c. How would that change the table? Why?
All the y-values would be multiplied by 2

18. What if (when we started with1 bean)5 more beans were infected but they didn’t infect any other beans.

a. How would that change the function? Why?

A 5 would be added to the function.

b. How would that change the graph? Why?

Vertical shift 5 units… y-intercept would be (0,6) and the asymptote would be y=5
c. How would that change the table? Why?
All y-values would increase by 5
Back to Top
NOW WE WILL LOOK AT UNINFECTED BEANS 
	Round #
(x-value)
L1
	# of Beans UNinfected
(y-value)
L3

	0
	

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


19. What if we were looking at uninfected numbers each round instead of infected? What would our new equation look like?
You have to subtract the original equation from the total number of beans.
20. Go back to your original chart. Find the number of uninfected beans by subtracting the number of infected beans from the total number of beans. Record your data into the table provided. Type that data into L3 and look at your new scatterplot of L1 and L3.  Describe what you see.  

a. Is it increasing or decreasing?
decreasing

b. Does its rate of increase and/or decrease stay the same?  
Decreases at an increasing rate
 
c. Does it have a maximum or minimum? 
In context… the minimum would be (no beans uninfected) and the maximum would be the total number of beans

In terms of the function… no minimum and the max would be the total number of beans  


d. Does it have an asymptote? 
Y= total number of beans


e. Does it have x or y-intercepts?  
(0, T-1)… T=total number of beans

f. What can you say about its end behavior?
As x approaches negative infinity, f(x) approaches the total number of beans from below.  As z approaches positive infinity, f(x) approaches infinity.
21. How is it different from your scatterplot of round number vs. number of infected beans?

We found each of the new numbers by subtracting the # infected from the total… so our original graph was flipped over the x axis and shifted up the total number of beans. 

 
22. Without using your calculator, guess who at the equation would be.  Type your guess into Y1 and see if it matches your data. 
Guide your students to subtract their original equation from the total number of beans.

23. Now, use your calculator to determine the function.  How does it compare to your guess?  How well does the calculator’s equation fit? Why?
The calculator cannot compute this exponential equation b/c it is not in the form y=abx
Back to Top

24. What if we needed to know about when the function would be equal to a certain number?  For example, about how many rounds would it take for 100 beans to be uninfected?  How could you figure that out using the chart? The graph?
 Chart:  find the y value closest to 100 and estimate              
Graph:  go across horizontally at y=100 and see on what x-value you hit the function
25. How could you find out using the graph? Type y=100 into Y2.  Notice where the functions intersect.  Now use the Calc, Intersection function on your TI-84 to find the intersection.  How did this value compare to your answer to #24.
http://www.watchmeware.com/ti83ptutor.html

26. How would we solve this by hand (algebraically)? What would our equation look like? How would you solve it?

Again…Get your students to the point where they realize they need and inverse.   Also talk about guess and check methods… good time for discussion and anticipating the next unit which should be logs
Again…We will revisit solving equations later   We need an INVERSE for exponentials.
27. What if we started with 2 beans being infected? 

a. How would that change the function? Why?
a = 2

b. How would that change the graph? Why?
The new y intercept would be (0, T-2).  The asymptote would still be y=T 
T=total number of beans

c. How would that change the table? Why?

All the y-values would be multiplied by 2 and then subtract from the total number of beans

28. What if (when we started with1 bean) 5 more beans were infected but they didn’t infect any other beans.

a. How would that change the function? Why?

A 5 would be added to the function then subtract from the total number of beans.

b. How would that change the graph? Why?

Vertical shift 5 units… y-intercept would be (0,T-6) and the asymptote would be y=T-5

c. How would that change the table? Why?
Every value would be 5 less.
29. What did we learn???

Start notes/review everything learned from this activity.
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[bookmark: Scatterplot][image: ]Scatter Plots
1. To make a scatter plot graph, highlight both data columns. Do not include the headings.  
2. Select the Insert drop down menu then select Scatter graphs.  Select the first Scatter graph shown.  That will produce a graph without titles.
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3. Click once on the graph. The tool bar at the top should change.  Under Chart Tools at the top of the screen, there are three options, Design, Layout and Format.  Select the Design menu and then under Chart Layouts, select Layout 1 to put in titles but not to put in the regression line.   

4. Click on each of the three titles to edit.  
[image: ]
5. Click on Series 1 and delete.
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Select Layout 9 to include the regression line, equation and r2 value.
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Growing Bacteria in Petri Dishes
Take samples and see what will grow in an agar Petri dish. 
[image: Growing Bacteria in Petri Dishes]
This activity will prove that Mom was right... "Wash your hands with soap and warm water!" A Petri dish prepared with nutrient agar (a seaweed derivative with beef nutrients) is an ideal food source for the bacteria you will be growing. In this experiment, Students will collect samples from items around the school- you will not believe what they will find.
Materials
· 1 Petri dish (4-inch size)
· Water
· Agar nutrient (5 grams)
· Container to boil water
· Cotton swab
· Hand sanitizer
· Tape
· Zipper-lock bag
· Video   http://www.stevespanglerscience.com/experiment/growing-bacteria#video
The students will exam the plate on a daily basis never opening the dishes or taking them out of the ziplock bags.
[image: Bag of Agar][image: Petri Dish][image: Swab a computer keyboard]
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[image: Sanitizing gel test][image: Bacteria growing in petri dishes]
1. You will need a clean, microwave-safe container (a quart-sized bowl works great) to mix and heat the agar with water. These mixing proportions make enough nutrient agar to prepare two halves of the Petri dish. Mix 1/2 teaspoon agar (about 1.2 grams) with 1/4 cup (60 mL) of hot water and stir. Bring this mixture to a boil for one minute until it completely dissolves the agar. CAUTION: Adult supervision is required to boil water. If you are using the microwave oven to boil the mixture, be careful not to let the solution boil over. The mixture should be clear with no particles floating around in the solution. Allow the mixture to cool for 3 to 5 minutes before moving on to the next step.
2. Separate the Petri dish (there is a top and a bottom) and carefully fill the bottom half of the Petri dish with warm agar nutrient solution. Use the top half of the Petri dish to loosely cover the bottom portion (set the lid ajar to allow moisture to escape) and allow the solution to cool and harden for at least an hour.
3. It's time to collect some bacteria on the end of a cotton swab. The classic test is to roll a clean cotton swab in your mouth and then to lightly draw a squiggle with it on the gelled agar. However, many people like to test something even grosser like the keys on your computer or the television remote control. Unless someone recently cleaned the buttons on the TV remote, you are in for some real YUCK in a few days.
4. Consider all of your options below (or come up with your own) to collect samples. You might want to collect a sample from a computer keyboard for one-half of the Petri dish and collect a sample from a door handle for the other half. Remember, you must use clean cotton swabs for each sample. In order to get a good sample collection, dampen the end of the cotton swab with distilled water. Be sure to wipe the end of the cotton swab all over the surface to be tested and to cover the end of the swab with invisible bacteria. Things that you might want to test: door handles, your hands, under your fingernails, your mouth, the top of a desk, computer keyboard, remote control, pencil or a pen, area around a bathroom sink, fax machine, calculator, cell phone, or your favorite toy.  Be sure to put a label on each dish or on the outside of the bag so you can remember the location of the sample.  
5. Lift the top off the Petri dish and LIGHTLY draw a squiggly line in the agar with the end of the cotton swab. Cover the Petri dish with the top half and use a piece of paper or tape to label the dish with the name of the item you tested. For your protection, place the sealed Petri dish inside a zipper-lock bag and seal it closed then tape it closed. For safety reasons, do not ever open the zipper-lock bag - you can view the growing bacteria through the clear plastic bag.
6. Here is a clever test: Try placing a drop (no more) of hand sanitizing gel in the middle of one of your squiggles. Your hypothesis might be that the antibacterial chemical in hand sanitizer will keep any bacteria from growing. We will see if you are right.
7. Have students make drawings of the bacteria and analyze the speed at which they grow. Students can also determine the type of bacteria or fungus growing in the bags. 
8. Place the plates in a warm dark place or in an incubator to grow - not too warm, but anything up to about 98 degrees F (37 degrees C) should be fine. In a short time, you will be greeted by an amazing variety of bacteria, molds, and fungi. You should continue to see more and larger colonies for the next few days, but you should not see any growth where the disinfectants (hand sanitizers) are. You might even see a "halo" around each spot where you placed the hand sanitizer. This halo is called the "kill zone" - measure and compare the size of the kill zone to determine the effectiveness of different antibacterial agents. You can also test different types of hand sanitizers, and soap and water after you wash your hands.  Remember... Do not open the plates once things begin to grow. You could be culturing a pathogen.
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9. Remember not to open the zipper-lock bag... ever! When you are finished analyzing your growing bacteria, let the teacher dispose of the entire bag in a bleach solution.
10. Groups of students will use a clear transparency with a 2mm x 2 mm grid to measure the growth of the live bacteria and keep a data table with the results.
How does it work?
You are likely to have a huge variety of colors, shapes, and smells in your tiny worlds. Count the number of colonies on the plate, note the differences in color, shape, and other properties. Getting bacteria to grow can be a little tricky, so don't get discouraged if you have to make more than one attempt. Allow enough time for them to grow, too. You need millions of them in one place just to see them at all. They're really tiny! In a lab, you'd use your trusty inoculating loop to pick up a bit of the bacteria in order to create a slide for further study under a microscope.
Most bacteria collected in the environment will not be harmful. However, once they multiply into millions of colonies in a Petri dish they become more of a hazard. Be sure to protect open cuts with rubber gloves and never ingest or breathe in growing bacteria. Keep your Petri dishes sealed in the zipper-lock bags for the entire experiment. When you're finished with the experiment, some people recommend placing the Petri dish bag in a larger zipper-lock bag along with a few drops of bleach. Seal the larger bag and dispose of it in the trash.
Science Fair Connection:
Just growing bacteria in a Petri dish is not a science fair experiment. Yes, it is gross, cool, and fascinating, but it does not meet the requirements of a science fair project. If you want to do a science fair project about germs, you have to add a variable, or something that changes in the experiment.
· In the Growing Bacteria activity described above, adding an anti-bacterial hand sanitizer is a variable. Make one dish of germs and one dish of germs with a drop of the anti-bacterial sanitizer or, better yet, make three dishes--one as the control (just germs), one with an anti-bacterial sanitizer, and a third dish with another brand of anti-bacterial sanitizer. Then you can see which anti-bacterial sanitizer is more effective in killing germs. Just make sure that all three Petri dishes have germs from the same place in your home or classroom so that you know they are all exposed to the same bacteria. They also need to be grown in the same warm, dark place for the same amount of time so that the conditions are standardized as much as possible.
Growing Bacteria is such a popular activity that we have written it up as a sample science fair project. The sample project describes the swabbing technique to collect the germs and gives you many helpful hints about growing bacteria. It makes suggestions about variables and gives you some ideas to make the project your own. What it does not give you is the data. What fun would that be? Don't you want to do the experiment for yourself and see what discoveries you make?
http://www.stevespanglerscience.com/experiment/growing-bacteria#experiment
Below is an example of how measurements can be made of bacterial growth.
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	Day
	Bacteria type 
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	[bookmark: Labnotebooks]Lab Notebooks

	II. Laboratory Reports

	    A. Title of Experiment: (must be descriptive)

	    B. Purpose Statement:(Objective) Explain what you expect to learn 

	    C. Introduction: 

	1.  Statement of Expected Results:  If a relationship is investigated, identify the independent and dependent variables for the experiment.  Write a hypothesis, describing the anticipated relationship between the independent and dependent variables.  If the purpose is to identify a substance or to determine a property of a substance, using your knowledge make a prediction concerning the results.

	            2. Answer to Any Pre-lab Questions (number the question, only   
                      answers required)

	    D. Outline of Procedure: (List the steps - give details)

	    E. List of Materials:

	    F. Data and Analysis:

	1.  Data Table: (measurement must include units always)

	2.  Calculations (An example of each type of calculation must be shown with the formula and the numbers with the correct units.

	3.  Graphs / Pictures of results (ALL graphs are titled / each axis is labeled.)

	G.  Conclusion:  The conclusion is a discussion of how the lab data and experimental results demonstrates a particular chemical principle or reveals a relationship between variables.  State the outcome of the experiment in narrative form.  Explain your data including any numbers you used.  Describe what it means and what it illustrates.  Identify and describe any relevant patterns within the data.  Identify and analyze procedural mistakes that could have affected the data.  Interpret the data or observations in light of your hypothesis?  Discuss the agreement or disagreement between your expected results and the experimental results.  If the results do not make sense, 
Back to Top


examine your methods and materials for sources of experimental error, and describe how the error affected the results.
H. Names of Partners: Put your name first then list each partner
If someone in the group did not do any of the work place an * by their name. 

	 Tips for Success in the Lab

	REMEMBER:

	1. Use ink only

	2. Cross out mistakes with a single line only 

	3. All measurements must include a unit

	4. Graphs are titled and axis labeled

	5. All pages in notebook are dated and numbered

	6. Pages cannot be removed from notebook

	7. Title and show all work for every calculations

	         8. Record all data and report all derived values in significant figures
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What are viruses?  Hyperlink to Infection control power point slide 12
http://www.youtube.com/watch?feature=endscreen&v=slUNawr-hro&NR=1
Viruses – shape – hyperlink to Infection Control power point slide 12
http://www.youtube.com/watch?v=7iVm1uEIyP0&feature=related
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[bookmark: Alternativeactivity]Alternative activity to growing bacteria in petri dishes:
Fungus can be grown on various types of bread.  No need for incubations. This also has math integrated with math charts and graphs.   Directions and complete details can be found at the website below:
http://www.csun.edu/scied/2-longitudinal/long_research/

[bookmark: Timelapsepresentation]Time lapse presentation of bacterial growth
Set a standard for taking pictures of the Petri dish.  Each picture should be taken at the same distance, with the same zoom factor with the same orientation of the camera.  
Copy photos to the computer
Insert single photos into each PowerPoint slide.
Have slides progress at 1 second increments to show progression of bacterial growth.
Identify each slide with the date each picture was taken.
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[bookmark: Reportingbacterialgrowth]Day ___ Growth Drawing and Measurement of Bacterial growth  
 
                                                                                                    







Name of Sample:  Control Plate                                                          Name of Sample:
No contamination on this plate!                                                        Location of contamination:
Measurement of growth in mm                                                         Measurement of growth in mm 









Name of Sample:                                                                                   Name of Sample
Location of contamination:                                                                 Location of contamination:
Measurement of growth in mm                                                         Measurement of growth in mm 
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[bookmark: Glogermexperiment]

Lesson 4, Activity 1
Hand Washing Experiment (55 minutes)
Section
Diseases

Investigative Questions
How can disrupting the environmental conditions stop the spread of infectious disease?
How can thorough hand washing limit the spread of infectious diseases?

Description of Content
In this activity, students will conduct an experiment on washing their hands. They will
learn that “clean” hands may not be so clean after all and the critical importance of
washing their hands as a way to prevent the spread of disease.

Relevant Standards
This activity fulfills science and health education standards.

Objectives
Students will:
Relate the importance of hand washing
Describe that germs may be present even if they are not seen

Safety
As students work on this activity, make sure they do not spill water on the floor so it becomes slippery. Clean up spills immediately. Students should wash their hands after the experiment, especially before eating.

Teacher Background
Environment
This lesson gives students further information about the third vertex of the Epidemiologic Triangle, Environment. In this context, environment is defined as the physical surroundings of the hosts and agents such as altitude, climate, geography, dust, amount of sunlight, etc. The season of the year or the time of day, week, or month that illnesses or deaths occur also can be considered as an environmental factor.

Hand Washing
Do your students wash their hands? Do they use soap? Observations in public rest rooms reveal that only about 68 percent of Americans wash up before leaving.  Each year, nearly 22 million school days are lost each year to the common cold alone.  Yet when children practice healthy habits, they miss fewer days of school. (For students who want to learn more about techniques for stopping the spread of germs at school, visit the CDC Web site at www.cdc.gov/germstopper/home_work_school.htm.)

Thoroughly washing hands is the single most important thing students can do to keep from getting sick, or to keep from infecting others. The typical person’s hands contain millions of microbes. Most are naturally occurring and are harmless, but some may be disease-causing germs. Vigorous hand washing, for at least 20 seconds, and using soap, is the best way to lift off the microbes and rinse them away.  Here are two experiments that show students graphically the importance of hand
washing. The first uses a germ-simulating powder or gel and a black or UV light. If you do not have access to these materials in your classroom, you can use Method 2, which uses water-soluble paint. Both of these experiments are based on an activity developed by the National Association of Biology Teachers.  Once your students have completed the experiment, they can learn more about hand
washing by reading the Buzz on Scuzz at www.bam.gov/sub_yourbody/yourbody_buzz_how.html.
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Hand Washing Experiment—Method 1

Materials
Powder or gel that simulates the presence of germs on students’ hands. These products are commercially available:
ß Glo Germ (www.glogerm.com)
ß Germ Juice (www.germjuice.com)
ß GlitterBug (Brevis) (www.brevis.com)
Black light or ultraviolet light
Sink
Pen/crayons
Towels

Procedure
Engagement (5 minutes)
1. Ask students, “How do you think germs are spread? If one person has a cold, how can you catch it?”
2. Students will give many answers: “If you sit next to them,” “if you drink out of their cup,” “if they sneeze on you.” Write these down.

Exploration (30 minutes)
1. Have students develop a chart that will help them score how clean their hands are. Divide a piece of paper into four sections. Trace the outline of a hand in each section. Now have students use pens or crayons to shade their idea of completely dirty, very dirty, dirty, and slightly dirty. Label the completely dirty hand as ++++, the very dirty hand as +++, and so on. Use a minus sign ( – ) to represent
“completely clean.” For consistency, choose one or two students to act as the judge. Other students can act as recorders.

2. Have students construct a data table to record their results.
	Washer
	Washing Time in Seconds

	
	0
	5
	10
	15
	20

	Student 1
	
	
	
	
	

	Student 2
	
	
	
	
	

	Student 3
	
	
	
	
	

	Student 4
	
	
	
	
	

	Average
	
	
	
	
	




3. Spread some of the germ-simulating powder or gel on a student’s hands. Spread it evenly over both hands, including the backs of the hands and the skin next to and under the fingernails. Allow hands to dry completely (this should take a minute or two). Then place the student’s hands under the black or UV light.

4. Under the light, the “germs” will show up. Have students use the chart to determine the cleanliness of the washer’s hands. Enter it on their data table. Label this “0 seconds.”

5. Have the student wash hands for five seconds. Stop and check the cleanliness of the hands under the black or UV light. Record this as “5 seconds.”

6. Have the student wash hands for five additional seconds. Stop and check under the black or UV light. Record this as “10 seconds.”

7. Repeat the procedure twice more, for 15 and 20 seconds. Each time, have students record the level of cleanliness.
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8. Change roles and repeat the activity until everyone (including the judges) has had a turn being the hand washer.
9. Have students graph their results. Put the time on a horizontal line going across the page. Mark every number between 0 and 20 seconds. Put the average cleanliness scores on the vertical line.

	Washer
	Washing Time in Seconds

	
	0
	5
	10
	15
	20

	Maria
	++++
	+++
	++
	+
	-

	LaToya
	++++
	+++
	++
	+
	-

	James
	++++
	++++
	+++
	++
	+

	Jacob
	++++
	+++
	++
	+
	-

	Average
	++++
	+++
	++
	+
	-
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Hand Washing Experiment—Method 2: Paint
Materials
Apron or smock for each person (or just wear old clothes)
Timer or watch that counts seconds
Sink
Blindfold
1 tube of washable paint
Towels
Soap
Newspaper

Procedure
Engagement (5 minutes)
1. Ask students, “How do you think germs are spread? If one person has a cold, how can you catch it?”
2. Students will give many answers: “If you sit next to them,” “if you drink out of their cup,” “if they sneeze on you.” Write these down.

Exploration (30 minutes)
1. Have students develop a chart that will help them score how clean their hands are. Divide a piece of paper into four sections. Trace the outline of a hand in each section. Now have students use pens or crayons to shade their idea of completely dirty, very dirty, dirty, and slightly dirty. Label the completely dirty hand as ++++, the very dirty hand as +++, and so on. Use a minus sign ( – ) to represent “completely clean.” For consistency, choose one or two students to act as the judge. Other students can act as recorders.
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2. Have students construct a data table to record their results.

	Washer
	Washing Time in Seconds

	
	0
	5
	10
	15
	20

	Student 1
	
	
	
	
	

	Student 2
	
	
	
	
	

	Student 3
	
	
	
	
	

	Student 4
	
	
	
	
	

	Average
	
	
	
	
	



3. Cover a workspace with newspaper. Divide students into pairs. One will be the hand washer and one will be the timekeeper.

4. Have the washer put one teaspoon of washable paint on the palm of one hand.  Spread it evenly over both hands, including the backs of the hands and the skin next to and under the fingernails. Allow hands to dry completely (this should take a minute or two). Close the paint.

5. Go to the sink. Place a blindfold over the hand washer’s eyes. Have the washer wash just with water for one second. After one second, have the timekeeper blot the washer’s hands dry by lightly touching a towel to the skin. Do not rub. Do not let the hand washer see his or her hands or give away any hints about how clean they are.

6. Have the judge use the chart to judge the cleanliness of the washer’s hands. Enter it on the data table. Label this “Water Only.”

7. Have the washer wash for four more seconds with just water. Again, lightly blot the washer’s hands and record their cleanliness.

8. Have the washer wash for fifteen seconds more with water. Once again, blot and record the cleanliness.

9. After the first student in each pair has finished and has recorded the scores, have the other student in the pair try the same experiment, this time using soap. Use a new data table labeled "Water and Soap."

10. Have students graph their results. Create two graphs showing the average cleanliness score at each time interval. One graph will show the results with water only. The other graph will show results with soap and water. Put the time on a horizontal line going across the page. Mark every number between 0 and 20 seconds. Put the average cleanliness scores on the vertical line. A data table
might look like this:

	Washer
	Washing time (in seconds) with Water Only

	
	0
	1
	5
	20

	Margaret
	++++
	++++
	++++
	+++

	Jose
	++++
	++++
	+++
	++

	Kiesha
	++++
	+++
	+++
	++

	Average
	++++
	+++
	+++
	++
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	Washer
	Washing time (in seconds) with Water/Soap

	
	0
	1
	5
	20

	Jennifer
	++++
	+++
	++
	+

	Madison
	++++
	++++
	+++
	++

	Juan
	++++
	+++
	+
	+

	Average
	++++
	+++
	++
	+
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Explanation (10 minutes)
1. Discuss with students what they have learned from the hand washing experiment.  (It is not easy to remove germs. It is necessary to use both soap and water, to wash hands for at least 20 seconds, and to rub vigorously.)

2. Discuss with students how germs can be picked up or spread through inadequate hand washing. Cold viruses can be spread by touching people or objects. The flu virus may be spread by contact with infected people. In a preschool, a child can put a toy in his mouth and then give it to another child, who picks up germs from the toy. Think about other examples. Hand washing protects you from illness, but also protects those people you may encounter. For more information on hand washing, visit the BAM! Web site and read the Buzz on Scuzz at www.bam.gov/sub_yourbody/yourbody_buzz_how.html.

3. Explain to students that because microbes are living organisms, they require certain conditions to live. The environment is the favorable surroundings and conditions external to the host that cause or allow the disease to be transmitted.  Some diseases live best in dirty water. Others survive in human blood. Still others, such as E. coli, thrive in warm temperatures but are killed by high heat.

Elaboration and Evaluation (10 minutes)
1. Ask students what they learned about microbes from this experiment. Answers may include, “They are there even if you don’t see them,” to “I thought my hands were clean, but they weren’t.”
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[bookmark: Handwashingcheckoffsheet]Skill: Hand washing 				Student Name___________________________
							Date ____________________________________

	
	Task
	Pass
	Fail

	1.
	Gather supplies
	
	

	2.
	Uses dry paper towel to turn on faucet
	
	

	3.
	Adjust water temperature to warm
	
	

	4.
	With fingertips pointed down, wet hands
	
	

	5.
	Apply antibacterial soap
	
	

	6.
	Uses friction to lather by scrubbing palms in a circular motion
	
	

	7.
	Continues using friction to scrub the top of hands with opposite palm
	
	

	8.
	Interlaces fingers and uses friction to clean between fingers
	
	

	9.
	Cleans nails (nail brush, blunt edge of orange stick, or by rubbing nails into the palm of the opposite hand)
	
	

	10.
	With fingertips pointed down, rinses hands thoroughly
	
	

	11.
	Dried hands thoroughly with clean dry paper towel
	
	

	12.
	Discards paper towel in trash receptacle
	
	

	13.
	Turn off water with clean dry paper towel
	
	

	14.
	Leaves area clean and neat
	
	

	
	

Final Grade
	
	

	
	Comments:  
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[bookmark: Viralspreadlab]
Viral Spread Lab Simulation Activity
Purpose
A simulation to show how rapidly a Virus can spread through a community

Preparation
Student Materials: 
· 1 small test tube, about 1/2 full of "body fluid" 
· Out of each group, one student will have a simulated viral-infected test tube: .1M solution of NaOH 
· The other test tubes contain distilled water with a touch of vinegar 
· 1 dropper inserted into the test tube 
· 2 clean, dry glass slides 
· Paper towels 
· Handouts 
· Writing utensil 
· Each group of 2-4 students has a dropper bottle with phenol red or phenolphthalein 

Lab Instructions
This lab measures the rate at which a simulated Virus is spread around the class. Each person will receive a vial representing his or her "body fluid". One of the vials will be "infected" with a virus (not the real virus!) and the class will engage in "test tube sex". The spread of the virus will be measured after sex.

Materials
A. Teacher Prepared:             
1. Distilled Water = normal body fluid.
2. NaOH (0.1 M) = viral infected body fluid.
3. Dropper bottles of phenol red or phenolphthalein test solution (two or three to share).
B. Students: (each)             
1. One small test tube and stopper 1/2 full of a "body fluid" solution from above.
2. One dropper.
3. Two to four glass slides (clean and dry).
4. One pair of goggles.

Procedure
1. Each student should obtain their materials and set their slides on the spaces provided on the data sheet (NOTE: Some of the "body fluid" solutions will contain a strong base, NaOH. Do not squirt fluids at other students. Please report all spills).

2. Pretest for Virus: Place one drop of your "body fluid" solution on slide #0. Place the slide on the data sheet to the right of item #0 for later testing.

3. Spreading the infection: Each person will exchange body fluid with a total of three other people. We will test the body fluid for Viral infection after each sexual contact. Do steps A, B and C below to complete round #1.
A) Find a student (of either sex) to "exchange" body fluid with. Do this by having you and your partner each suck up a dropper full of fluid with your dropper. Place this dropper amount from your test tube into your partner's test tube at the same time your partner puts their dropper full of fluid into your test tube. We will call this "test tube exchange".
B) Put your stopper on the top of the test tube and invert it twice to mix the contents. Place ONE DROP of fluid from your test tube onto slide #1. Place the slide on the data sheet for later testing.
C) Write down the name of the person you have exchanged fluids with on item #1 of your data sheet.
4.  Have "test tube exchange" with two new people. After person #2, place one drop of your test tube contents on slide #2.  Place slide #2 on the data sheet for later testing. After person #3, place one drop of your test tube contents on slide #3. Place slide #3 on the data sheet for later testing. Be sure to write down the names of each person you have exchanged fluids with! 
Back to Top

5.  Testing for Infection: Place one drop of phenol red on each slide, right on top of your body fluid samples.
                        Solution remains clear or turns yellow = not infected

6.  Complete your data sheet. Answer questions 1-7, and the back of the data sheet. 
     Clean, dry, and return slides and other materials when done

Lab:  Questions Sheet 
1. Did every person in the room become infected?

2. If we did this experiment long enough, would everyone become infected?

3. In a real virus infection, not every person in the city comes down with the disease. no matter how long it lasts. Why is this? Try to use the word “immunity” in your answer.

4. Name two other virus caused diseases besides  the Flu.

5. If you were infected, you should be able to figure out which contact gave you the virus. Check back with your contact during the round you got the virus. Complete the appropriate items below.
A. I caught the virus in round #______. The person who gave me the virus was_____________.

B. I was lucky and never got the virus!________

6. Discuss two ways that the spread of a virus can be prevented.

7. What does a person with a virus look like?

Student Worksheet
Place slides here: 
[image: ]
0. Control ___________________         1.____________________

_________________________             ____________________

[image: ]
2.__________________________                   3. _______________________

____________________________                  4.________________________
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Data Sheet
0. Slide #0 Pretest for HIV. Place the slide to the right.            *slide with one drop
A) Results of testing: Final color after adding phenol                 of body fluid before
red?___________ infected?_______ having sex

B) If you were infected at this stage you were the original
carrier. Please place your name on the board.

1. Slide #1 First round of contact. Place the slide to the right.     *slide with one drop
Name of contact:_______________                                               of body fluid after

A) Results of testing: Final color after adding phenol having sex with one
red?___________ infected?________ person

2. Slide #2. Second round of contact. Place the slide to the right.       *slide with one drop
Name of contact:________________                                                    of body fluid after

A) Results of testing: Final color after adding phenol                           exchanging fluids
red?__________ infected?_________ 

3. Slide #3. Third round of contact. Place the slide to the right.           *slide with one drop
Name of contact:____                                                                             of body fluid after

A) Results of testing:                                                                              exchanging fluids 

Final color after adding phenol                                                             
red?___________ infected?_________ three people
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[bookmark: PPEcheckoffsheet]Skill: PPE						Student Name___________________________
							Date ____________________________________

	
	Task
	Pass
	Fail

	1.
	Gather supplies
	
	

	2.
	Wash hands
	
	

	3.
	*Don gown first by placing arms in sleeves. Tie neck then waist.
	
	

	4.
	Don mask, tying top strings first and fitting over the bridge of the nose and around the face and chin
	
	

	5.
	Don eyewear/face mask/goggles
	
	

	6.
	Don gloves covering opening of sleeves
	
	

	
	Removal:
	
	

	1.
	Remove gloves, touching only inside of gloves and turning inside out.  Place in proper container.
	
	

	2.  
	Remove eyewear/face mask/goggles. Place in container for disinfection.
	
	

	3.
	Remove gown peeling down from shoulders touching only the inside of the gown and rolling down.  Discard in appropriate receptacle.
	
	

	4.
	Remove mask. Untie the bottom first then top. Disgard without touching outside of mask.  Discard in appropriate receptacle.
	
	

	5.
	Wash hands.
	
	

	
	
Final Grade
	
	

	
	Comments:  





	
	



· Order according to CDC PowerPoint
· This may vary with textbooks.  Adjust as needed.	      		
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Lyme disease – parasite                                                 Pneumonia – bacterial 
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Virus – influenza                                                                                         Fungus
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Parasite   Schistosomiasis: contaminated water sources.                          Lymphatic filariasis – Bacteria 
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Virus -  Bird flu                                                         Bird flu Virus
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virus causing the disease
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[bookmark: photostoryproject]
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Student’s name ___________________________

Safety Practices and Infection Control 
HS-ATS-4: The student will demonstrate the proper implementation of safe work 
practices to prevent injury or illness as designated by each class, laboratory, clinical site, and/or facility’s safety protocol. 
a. Analyze existing and potential exposure risks to clients, co-workers, and self in healthcare setting. 
        b.    Demonstrate adherence to standards, and guidelines for Center for Disease Control          and Prevention (CDC), Occupational Safety and Health Administration (OSHA), Federal Drug Administration (FDA), Clinical Laboratory Improvement Amendments (CLIA), and Department of Technical and Adult Education (DTAE), and other applicable regulatory agencies’ guidelines 
       c. Contrast surgical technique and medically aseptic technique. 

Photo Story 3 Project
Due ____________

Sterile Dressing Change

1. Pictures will be made of you as you perform a sterile dressing change and saved onto the class computers.
2. Open Photo Story 3 program
3. Insert your pictures.
4. Make sure your pictures are in proper order of the skill. You can just drag them to the correct order.
5. Speak into the microphone to explain each step in the process.  You may use w/b p. 143-147 as a refresher on this step-by-step process.
6. If you made an error in this process, just state what you did wrong and how you would correct it.  Ignoring mistakes is what causes infection and will cause a reduction in your grade for this project.
7. After all your words are in the Photo Story, you may add music from Photo Story or  royalty free music from http://incompetech.com/m/c/royalty-free/
Make sure your music doesn’t overpower your voice…..keep it low 
8. After the music is in, go all the way to the end of the project to complete it. It should save as a completed Windows Media Video with the WMV icon on it.  If it opens to the Photo Story 3 program, you have not properly completed your video.
9. Save the project to your flash drive or burn it to a CD.
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[bookmark: photostoryrubric]Photo Story Rubric



								Points		Possible Pts.

 1. Presentation is in correct order.				______	__20 __
 2. Sets up sterile tray without contamination		_______       __15 __ 
3. Sterile techniques demonstrated				_______	__15___
4. Good explanation of dressing change                  		 _______      __10___
5. Explains any error made and gives corrections  		  _______	__15___
5. Royalty free music used					_______	___5___
6. Spoke clearly throughout project				_______	__10___
7. Project turned in on time                             			_______      __10 ___
Grade total                                                     			________

Comments:
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Photo Story Rubric



								Points		Possible Pts.

 1. Presentation is in correct order.				______	__20 __
 2. Sets up sterile tray without contamination		_______       __15 __ 
3. Sterile techniques demonstrated				_______	__15___
4. Good explanation of dressing change                   		_______      __10___
5. Explains any error made and gives corrections    		_______	__15___
5. Royalty free music used					_______	___5___
6. Spoke clearly throughout project				_______	__10___
7. Project turned in on time                             			_______      __10 ___
Grade total                                                     			________

Comments:
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Teacher notes on PhotoStory 3
PhotoStory 3 is a free download from Microsoft. Your technology administrator may need to download this to your classroom computers.
The program is very simple to use.  Complete details are on the rubric. Text referred to in rubric is Diversified Health Occupations 6th edition.  Please modify this to match your textbook.
The teacher or a class designated student can take the pictures.  Suggestion: Place the pictures in a folder by class or block on each computer for easy retrieval by the students.
If time becomes an issue due to limited computers, etc.  this could always assign as homework since it is a free download.  They can email themselves their photos or save them on a flash drive.
Since it may take a couple of days to get all the pictures taken, consider having students wear lab coats to show consistency rather than different attire as the skill progresses.
In the example PhotoStory, alcohol based hand sanitizer is used for hand washing.  A sink with soap and water may also be used.
Alternate:
If you do not have computer microphones, students can type into PhotoStory 3 what they are doing.


Remember, the whole idea is that students are able to self-assess themselves in these skills.  If they make an error, they simple identify the error and state what they would do to correct it.
Watch Tutorial Video:  Photostory 3
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Objectives: 
 Students will analyze the interdependence of the integumentary, skeletal, and muscular systems as these relate to the protection, support and movement of the human body.
a. Relate the structure of the integumentary system to its functional role in protecting the body and maintaining homeostasis.
b. Explain how the skeletal structures provide support and protection for tissues, and function together with the muscular system to make movements possible.
Students will analyze anatomical structures in relationship to their physiological Functions
Procedures:
1. Students will pick one system of the body that aids in the line of defense against disease.
2.  A detailed description of the structure and function of each of the parts of the system will be covered in the Museum Box presentation.
3. Explain how the system is used to prevent or stop a disease
4. Tell how the system changes as a result of a disease entering the body.
5. Use many different media to show the system and how the body works.
6. Explain how the disease can be prevented or killed once inside the body.
(Teachers Notes)
Design your rubric on the link and give a copy to each student
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[bookmark: Exponentialfunctionsreview]Exponential Functions REVIEW            Name ____________________
SHOW ALL WORK. 

1.	If g(x) = 2x + 3 - 1 is a transformation of f(x) = 2x, then g(x) is:
	a.	shifted left 3 units and down 1 unit.
[image: ]	b.	shifted right 3 units and down 1 unit.
	c.	shifted up 3 units and right 1 unit.
	d.	shifted up 3 units and left 1 unit.

2.	Match the graph with the correct function.
	a.	f(x) = 4-x + 5                
	b.	f(x) = 4x + 5
	c.	f(x) = 4-x - 5
	d.	f(x) = 4x - 5                 
	e.	None of these

[image: ]
3.	Match the graph with the correct function.
	a.	f(x) = 5x + 3
	b.	f(x) = 5x - 3
	c.	f(x) = 5x - 3
	d.	f(x) = 5x + 3





4.	Without using a graphing utility, sketch the graph of 
	f(x) = 3x - 5.

5.	The domain of f(x) = 1 + e-x is:

	a.	(-∞, ∞)            
	b.	(-1, ∞)
	c.	None of these
	d.	(0, ∞)             
	e.	(1, ∞)             


6.	The range of f(x) = 1 + e-x is:

	a.	(0, ∞)             
	b.	(-1, ∞)
	c.	(1, ∞)             
	d.	None of these
	e.	(-∞, ∞)            
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7. Is f(x) = .5x increasing or decreasing?

8.  Is g(x) = 3x increasing or decreasing? 

9.  A certain type of bacteria increases according to this model f(x) = 100 e 0.2197x where x is time in hours.

Use a graphing calculator to graph this function.

Approximate: f(0), f(5) ad f(10) by hand and check using graphing calculator.

10.  Which functions are exponential?
	a.  f(x)=3x
	b.  f(x) = 3x2
	c.  f(x)= 3x
	d.  f(x) = 3-x



10. True or False?  f(x)=1x is exponential.
Back to Top
Page 1

1.	a
2.	d
3.	b
4.	See graph below.
[image: ]

5.	a
6.	c
7.	decreasing
8.	increasing
9.	100, 300, 900
10.	c
11. F
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[bookmark: Exponentialfunctiontest]Exponential Test   			                 Name ________________________
SHOW ALL WORK ON THIS TEST.




1.	If is a transformation of , then  is:
	a.	reflected over the y-axis and shifted up 5 units.
	b.	shifted left 5 units and down 1 unit.
	c.	shifted right 5 units and down 1 unit.
	d.	reflected over the x-axis and shifted up 5 units.
	e. none of these


[image: ]2.	Match the graph with the correct function. SYW!

	a.	          

	b.	 
	c.	None of these

	d.	

	e.	 




[image: ]3.	Match the graph with the correct function. SYW!

	a.	

	b.	

	c.	

	d.	
	e. none of these







[image: ]
4.	Match the graph with the correct function. SYW!

	a.	

	b.	

	c.	

	d.	
	e. none of these
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5.	The domain of is:

	a.	(-, 3)            

	b.	(3,)             


	c.	(-,)

	d.	(0, )             
	e.	None of these


6. The range of is WHY?

a.	(-, 3)            

	b.	(0, )             


	c.	(-, )

	d.	(3, )             
	e.	None of these

7.	7. Is f(x) = 4x increasing or decreasing?

8.  Is g(x) = 0.3x increasing or decreasing? 

9.  A certain type of bacteria increases according to this model f(x) = 110 e 0.2197x where x is time in hours.

Use a graphing calculator to graph this function.

Approximate: f(0), f(5) ad f(10) by hand and check using graphing calculator.

10.  Which functions are exponential?
	
	a.  f(x)=4x
	b.  f(x)=4x2
	c.  f(x)=4x
	d.  f(x)=4-x



11. True or False?  f(x)=1x is not exponential.
Back to Top
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1.	d
2.	b
3.	b
4.	c
5.	c
6.	a
7.	increasing
8.	decreasing
9.  plug in 
10. c
11. T
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Infection Control to Prevent Illness                              Name _________________________

Multiple Choice

	1.	Microorganisms that cause infection are called
	a.
	aerobic
	c.
	nonpathogens

	b.
	pathogens
	d.
	anaerobic




	2.	The most effective way to prevent the spread of infection is by
	a.
	hand washing
	c.
	wearing gloves 24/7

	b.
	wearing a mask
	d.
	holding in all coughs and sneezes




	3.	Bacteria are classified by shape and size.  These include
	a.
	round, square, 5 cm., triangle
	c.
	elliptical, rectangle, oval

	b.
	octagon, hexagon, marquise
	d.
	spherical, chains, clusters, pairs, spiral, corkscrew, comma shaped




	4.	A causative agent, reservoir, portal of exit, mode of transmission, portal of entry, and susceptible host form the
	a.
	order of the sterilization process
	c.
	Chain of Infection

	b.
	order disinfection works
	d.
	reasons to wear gloves




	5.	The CDC developed guidelines that must be used at all times to prevent contact with blood and body fluids or potentially infectious items. These guidelines are called
	a.
	MSDS sheet
	c.
	OSHA mandates

	b.
	Standard Precautions
	d.
	Personal Protective Equipment




	6.	Items contaminated with blood or body fluids are discarded
	a.
	in the trash can
	c.
	in a red bio-hazard container

	b.
	in the river
	d.
	in a cardboard  box for the hospital to burn




	7.	Items can be sterilized using
	a.
	an autoclave
	c.
	an ultrasonic unit

	b.
	chemical disinfection 
	d.
	a dishwasher




	8.	When opening sterile items touch only the
	a.
	inside
	c.
	item enclosed in the wrapper

	b.
	middle
	d.
	outside 




	9.	After donning sterile gloves, your hands must always stay
	a.
	folded together
	c.
	pointed upward

	b.
	above your waist 
	d.
	at a 90º angle




	10.	When cleaning a wound for a sterile dressing change using a circular motion, start
	a.
	at the top and move toward the bottom
	c.
	at the center and move outward

	b.
	at the bottom and move toward the top
	d.
	it doesn’t matter where you begin




	11.	The smallest microorganisms, visible only with an electron microscope are
	a.
	protozoa
	c.
	viruses

	b.
	fungi
	d.
	rickettsia



	12.	The mode of transmission when sneezing is known as
	a.
	indirect contact
	c.
	airborne

	b.
	direct contact
	d.
	droplet




	13.	Disinfectants are used on
	a.
	skin
	c.
	counter tops

	b.
	hair
	d.
	wounds
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	14.	If the chain of infection is broken at any link
	a.
	the spread of disease or infection will be stopped
	c.
	the infection or disease will exerbate

	b.
	it can be put back together
	d.
	it will have no effect on the infection




	15.	Bacteria grow best in
	a.
	a cool, dry, bright environment
	c.
	a cool, moist, dark environment

	b.
	a warm, moist, dark environment
	d.
	a warm, dry, dark environment




16.	An example of a reservoir in the chain of infection is
	a.
	doorknobs
	c.
	faucet handles

	b.
	the human body
	d.
	all of the above




	17.	The proper sequence for donning personal protective equipment is
	a.
	mask, eyewear, gloves, gown
	c.
	gown, mask, eyewear, gloves

	b.
	eyewear, mask, gown, gloves
	d.
	gown, gloves, eyewear, mask




	18.	Misuse of antibiotics has caused bacterial
	a.
	growth
	c.
	mutation of shape

	b.
	clusters of cocci
	d.
	resistance




	19.	An infection acquired in a healthcare facility is know as a ____________ infection.
	a.
	purulent
	c.
	pyogenic

	b.
	nosocomial
	d.
	instant




	20.	Bacterial growth rate is
	a.
	exponential
	c.
	a linear rate

	b.
	differentiation
	d.
	ungraphical




	21.	If soap and water are unavailable for hand washing, it is acceptable to use
	a.
	fragranced hand wash
	c.
	40% alcohol based hand sanitizer

	b.
	30% alcohol based hand sanitizer
	d.
	60% alcohol based hand sanitizer




	22.	Isolation precautions are used when
	a.
	the patient has a cold
	c.
	the patient is in a semi- private room

	b.
	the patient has a communicable disease
	d.
	the nurse dislikes the patient




	23.	Hand washing should be done
	a.
	after removing gloves
	c.
	after patient care

	b.
	before patient care
	d.
	all of the above




	24.	Sterile items can be placed on a sterile field by
	a.
	the mitten technique
	c.
	transfer forceps

	b.
	the drop technique
	d.
	all of the above





	25.	Straight rod shaped bacteria are called
	a.
	bacillus
	c.
	staphylococci

	b.
	streptococci
	d.
	spirilla
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Short Answers: 
Define infectious agent. (1 point)
________________________________________________________________________________________________________________________________________________________________________________________Explain how infectious diseases can affect a large population of organisms in a short period of time.  (2 points) ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Discuss possible precautions or measures which are used for infectious control.  (2 points) ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Back to Top

Key - Infection Control to Prevent Illness

	1.		B

	2.		A

	3.		D

	4.		C

	5.		B

	6.		C

	7.		A

	8.		D

	9.		B

	10.		C

	11.		C

	12.		D

	13.		C

	14.		A

	15.		B

	16.		D

	17.		C

	18.		D

	19.		B

	20.		A

	21.		D

	22.		B

	23.		D

	24.		D
	25.		A

Short Answers: 
Define infectious agent.
Answer: An agent capable of producing infection; pathogen

Explain how infectious diseases can affect a large population of organisms in a short period of time. 
Answer may include:
· Pathogen is capable of reproducing rapidly (i.e. bacterium/virus)
· Mode of transmission aids in spread of disease (planes, automobiles, etc.)
· Proximity of hosts aids to spreading of disease (population density)

Discuss possible precautions or measures which are used for infectious control.
Answer may include:
Washing hands/use gloves
Proper hygiene
Using Clorox or other sanitizers/sterilize tools
Cleaning surfaces
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