5E & SIOP Lesson Plan 

Authors:  Marcia Butler, Michele Miller
Title of Lesson: Measles: The Anatomy of an Outbreak Length: 3 days @ 50 minutes period each day
Name/grade level of course: 9th/10th grade Biology/STEM Class  Date September 30, 2019/Time of lesson: 9:00 am to 10:30 am over a 2 or 3 day period
Appropriateness for Middle/High School/ELL students: Most students have been vaccinated against several communicable diseases. What happens when a large population of students is no longer protected from herd immunity? Many English language learners have immigrated from countries with a higher incidence of various viral disease. Why and what can be done from an equity standpoint to level the “global infection control” playing field?
Concepts and key vocabulary defined: bacteria, virus, MMR, vaccines, immunity, herd immunity, epidemic, CDC and Prevention (Resource) disease transmission, antibiotics, Edmonston-Enders (formally known as the Moraten strain) airborne, communicable, quarantine, Tuskeegee Experiment, notifiable disease,
Performance Objectives: (spell out SWBAT):
Language: (read, write, speak): Students will be able to: 
· Differentiate between ways infectious diseases can be transmitted
· Create a Venn Diagram comparing and contrasting bacteria and viruses
· Differentiate between elimination and eradication
· Research primary or secondary sources  in order to synthesize/draw correlations  possible reasons as to why there was an uptick in the measles epidemic between (1981 and 1989)  Why did this occur  if  in1978 measles targeted for elimination 1981 (dropped).
· Make predictions based on the current data available on the rate at which measles will spread over the next 1, 5, 10, 20 years provided certain parameters remain somewhat consistent (reluctance toward immunization, immigration, etc.)
· Collect and analyze data via a student-generated survey
· Use “Python” on a basic level using psuedo-codes, etc.
· Evaluate the historical context into which communicable diseases come into focus
· Use Cornell Notetaking System to gather information from videos and other graphics/media
· Evaluate and explain timelines related to the spread of measles throughout the United States
· Engage in a formal debate about the pros and cons related to vaccinations
Content: Science/Math/Technology
Learning Strategies: Project-based learning with minimal direct instruction; multimedia integration;  interpreting data from maps, charts, graphs and tables;
Common Core Standards: CC.3.6.9-10.E.  Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically
CC.3.6.9-10.F.  Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrate understanding of the subject under investigation. 
CC.3.6.9-10.H.  Draw evidence from informational texts to support analysis, reflection, and research. 
Materials List and Advanced Preparations: Graphic organizers, Cornell Note-takers, PPT which depicts various graphs, charts and tables, individual map of the United States, map of the world, Large map into which students can insert pins to show where the outbreaks exists
Supplementary Materials:
Video 1: Measles Transmission 
https://www.youtube.com/watch?v=YBceTQ97FnM#action=share
Video 2: Measles Mission  https://www.c-span.org/video/?458170-2/mission-measles-story-vaccine
[bookmark: _1tzy4hqhm1n0]Mission, Measles - The Story of a Vaccine
This documentary details the history of the highly contagious virus that causes measles and the development of the measles vaccine in the 1950s and early 1960s. The pharmaceutical company Merck with help from the U.S. Public Health Service produced the film. Measles was declared eliminated from the United States in the year 2000, but there have been several outbreaks in recent years. The Centers for Disease Control and Prevention attributes the rising number of cases to unvaccinated international travelers who bring the disease to the U.S. and its spread in pockets of unvaccinated people. 
 Video 3: The Tuskeegee Experiment
https://www.youtube.com/watch?v=3KL7lcWMkz0
Safety: Remind students to manage “self-expression” during an emotionally charged-topic while debating and engaging in small group and whole group discussions.


	ENGAGEMENT/MOTIVATION
(Building background)
	
	Time: __Minutes
Day 1 

	What the Teacher Will Do
Distribute a KWHL chart in order to assess what students know about bacteria and viruses.
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Distribute a Venn Diagram so that students can differentiate between bacteria and viruses. (binary fission 
	What is the difference between a virus and a bacterium?
	Students think that viruses and bacteria are the same thing. For the most part, vaccines are only effective against viruses.

	Review the Characteristics of Living Things.
As a class, we will address how antibiotics work.
	Are viruses considered living? Why or why not?
	Students think that viruses are living and therefore antibiotics will be equally against bacteria and viruses.

	Lead the Discussion: How does our immune system attempt to safeguard us against disease?
	Are all diseases transmitted the same way?
	Students are under the impression that exposure to the elements, (i.e. cold weather, sitting on damp cement steps, etc.) causes diseases.

	Prompt students to generate and disseminate a 5 question anonymous survey instrument regarding disease and vaccination?
	What diseases do you remember having? Against what diseases have you been vaccinated?
	Once you have been vaccinated, you will be immune from that disease for life. 




	EXPLORATION/PRESENTATION
/PRACTICE/APPLICATION
(meaningful activities, language and content objectives, comprehensible input, strategies, interaction, feedback)
	
	Time: __ Minutes

	What the Teacher Will Do
Provide a Cornell Note-taker for the students to use as we view the video, Tuskeegee Experiment (note-taking will center on “Who, What, When, Where, Why and How?”)
	Probing/Eliciting Questions
Why would people be reluctant to have their children and family members vaccinated?
	Student Responses and Misconceptions
Sometimes, people are suspicious of the US Government and what they are capable of doing to unsuspecting citizens.

	
	
	

	
	
	

	
	
	



	EXPLANATION/PRESENTATION
(included language and content objectives, comprehensible input, strategies, interaction, feedback)
	
	Time: __ Minutes

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Introduction to Coding: Using Python, students will receive instructions on how to read in a file so that they will be able to make an input statement which will enable them  to locate areas where if citizens are not vaccinated, they can be fined $1000.00.
	What areas of the country have experienced a recent outbreak of the measles?
How easy is it to access a database that can track measles outbreaks via states, cities and zip codes throughout the United States?
	If the outbreak occurs on an opposite coast (East vs. West), a 3,000 mile difference is to far for the virus to become menacing.

	
	
	

	
	
	

	
	
	



	ELABORATION/EXTENSION
(relate to real/their world) 
	
	Time: __ Minutes

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Students will be shown a short video clip of the news coverage of Temple University’s 2019 Mumps Outbreak.


Provide protocols for a formal debate: ToDo or Not To Do? The Pros and Cons of Vaccinations in the 21st Century
	How concerned should we be if we live within a 10 mile - 20 mile radius of where an outbreak has been reported? 


Create the resolution/proposition for the debate.
	KIssing/heavy petting does not contribute to the spread of infectious diseases.

	Show 2 videos- Contagion and Outbreak
Prior to viewing distribute a list of comprehension questions that will serve as starters for whole group discussion after viewing the videos.
	What impact does living in a “global society” have on the spread of disease in developed, developing and underdeveloped countries?
	If we live in the United States of America, the incidence of disease will be kept to a minimum because of our “unlimited” access to health care.

	
	
	

	
	
	




	EVALUATION/ASSESSMENT (REVIEW)
(Review objectives and vocabulary, assess learning)
	
	

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Role playing: 1 form of  assessment will be for the students, working in groups, to perform a role play where one student is a health-care professional who is tasked with trying to allay the fears of a parent who is being prohibited from entering school because they have not been vaccinated. A group of students play the members of the family who have a fear of vaccines.
	How would you resolve this problem? How will address  the need to be culturally sensitive to the apprehensions that this family may be experiencing. 
	The interactions between patients and doctors is “one- sided” and that the patients do not have a right to voice their true feelings or concerns because, “The doctor knows best.”

	Provide protocols for a formal debate.
	Create the resolution/proposition for the debate.
	A debate consists of an “argument” without having to follow specific protocols.

	Provide a rubric for writing a reflection paper on what students gained from embarking on this project.
	If time permitted, what areas would you like to continue to investigate?
	When the project is completed, they are finished learning about the topic.

	
	
	



List the Post-Assessment here for Lessons 1, 2, 3 as a separate handout. Call it “What I Learned”
For Lesson 2 and 3, list first your Pre-Assessment, called “What I Already Know.”




