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Abstract

The purpose of this study is to improve student achievement in Water Biology using a Disease
Model. Students will be exposed to inquiry based lab work, lecture, case studies and current
research. Students will investigate the properties of water. The unit will also focus on the
naturally occurring pathogen, Vibrio vulnificus, and its impacts on the humans, Homo sapiens
and shellfish in the Indian River Lagoon. (CDC, 2016).

At the conclusion of this unit, students’ scientific methods, lab procedures, and investigative
research skills will be improved. Students will create an infographic for V. vulnificus virus that
lives within the Indian River Lagoon and its impact on humans. The infographic will allow
students to apply their water knowledge to human effects on the environment. Pre and Post
Personal Meaning Maps will be created to measure student growth.

Rationale

In Florida, all students are required to take a Biology course or Biology course equivalent for
graduation. Students are also required to take the Biology End of Course Exam generated by
the state of Florida. Students and parent are often uneasy with the amount new content, strict
pacing and the inevitable Biology EOC. With a reduction in student seat time due to testing,
school events, field trips, early release days and mandatory testing, students are receiving less
instructional time.

Satellite Senior High School is a small barrier island school with an enroliment fluctuating at or
around 1380. We are bordered by the Atlantic Ocean and the Indian River Lagoon. Many of our
students have deep roots in the community with alumni parents and grandparents of SHS. SHS
is also in close proximity to Patrick Air Force Base and Cape Canaveral. As a result, we have a
transient population of military children. Brevard County Schools are open enroliment. Any
student may register at any school with an open seat as long as transportation is provided by
the enrolling family. Based on the Schools, District and State Public Accountability Report,
2015 - 2016, Satellite Senior High School has the following makeup: White, 79.1%, Black or
African American, 2.9%, Hispanic or Latino, 9.3%, two or more races, 7%, Disabled, 10.3%,
Economically Disadvantaged, 19.6%, Female 48% and Male, 52%. Science Assessment
Results, 2015-2016, (EOC and FSAA), percent of all student scoring satisfactory or above,
Satellite HS, 74%, 96% tested, District, 62%, 98% tested, State, 56%, 98% tested.

Biology | or Biology Honors is the first science class most of our incoming freshman take. It may
also be their most rigorous and challenging course they take their first year of high school.

Many of the concepts are new and the vocabulary can be overwhelming to proficient and
developing readers. Many of the Biology topics have not been introduced in elementary or
middle school, like biochemistry, genetics and evolution. Students may also view science as
irrelevant to lives. Poor organizational and inadequate study skills hinder knowledge acquisition
and application.



On a very positive note, students are inquisitive and want to learn. They are fascinated by their
bodies and anything gross. Medical applications and diseases catch their attention. They want
to learn about diseases their family and friends may have or overcome. Students want science
and Biology to have meaning for them. They wants to discuss current research on disease,
therapies, and medical advances.

Intervention

The National Science Education Standards defines scientific inquiry as diverse ways in which
scientists study the natural world and propose explanations based on the evidence derived from
their work. NSTA adds that scientific inquiry reflects how scientists come to understand the
natural world, and it is at the heart of how students learn. Children learn by doing, interacting
and communicating ideas.

Water is life is the overarching theme of the unit with connections to the student and
environmental health. As an introductory activity, students will create a personal meaning map
to gage their understanding of water and pathogens. Students will then be tasked with an
inquiry lab diving into the properties of water using the Claim, Evidence and Reasoning Model,
CER. Through lecture, video clips, and readings on Vibrio vulnificus within the Indian River
Lagoon, students will gain a better understanding of the importance of water as a life source as
a result of its uniqueness, but also possibility that pathogens may be present. Students will also
gain an awareness of the diseases and the human impact on our environment. They will be
asked to create an Infographic to highlight awareness of Vibrio vulnificus. Students will share
their work through Carousel Discussion, then a post personal meaning map will be given to
gage their understanding of taught material.

This is change in my teaching. | have lectured on the topic of water and given my students
scripted water labs. The unit ended with a standardized test. | am looking toward improving my
teaching practices for student mastery.

Data Collection Analysis
e Personal Meaning Map pre and post
Water is Life Inquiry Lab with CER
Pathogens in Shellfish: selective agar use for presumptive identification
Infographic on Vibro to share with peers and home
Pipetting by Design
Daily Tickets out of the Door



https://www.cpet.ufl.edu/wp-content/uploads/2012/10/Pathogens-in-Shellfish-Activity-and-Presentation.pdf
https://piktochart.com/
https://www.cpet.ufl.edu/wp-content/uploads/2012/10/Pipetting-by-Design-lesson-plan-6_2012.pdf

Connections to CATALyses Summer Institute

The following listed identifies the activities and lecture slides from the CATALyses Summer
Institute:

Lesson Plan - Pipetting by Design

Salemi- Emerging Pathogens, slide 29, 36, 42

Stoffer- CATALyses Evaluation Workshop

Bascomo - Virulence and Pathogenicity, slide 4-8, 12-18
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Permissions
Permission forms for laboratory and class assignments are signed at the start of the term. No
further permission are needed for the action plan to be implemented.


https://www.cdc.gov/vibrio/index.html
https://www.cpet.ufl.edu/wp-content/uploads/2012/10/Pipetting-by-Design-lesson-plan-6_2012.pdf
https://www.cpet.ufl.edu/wp-content/uploads/2012/10/Pipetting-by-Design-lesson-plan-6_2012.pdf
https://www.cpet.ufl.edu/wp-content/uploads/2012/10/Pipetting-by-Design-lesson-plan-6_2012.pdf

Water is Life Unit Lessons, Activities and Resources
Class length - 48 minutes

Day 1and 2

Personal Meaning Map - Pre Unit
Prompt - Properties of Water
Properties of Water Lab
Share out CER from Properties of Water
Video Clip - Liquid Awesome with Guided Questions
Class discussion on the Properties of Water
Reading - Water, health and ecosystems
Ticket Out the Door
Pipetting by Design
Personal Meaning Map - Pre Unit
Prompt - Pathogen
Video Clip - V. vulnificus What You Need To Know
Video-Clip - Oh Shuck! | Oyster Farming: Threat of Vibrio Infection
Reading - Vibrio vulnificus Health Education Kit Fact Sheet
Reading - Vibrio
Ticket Out of the Door
Lab - Pathogens in Shellfish: selective agar use for presumptive identification -
lesson adapted to use V. vulnificus in addition
Students will utilize Piktochart to create an Infographic detailing the pathogen
V. vulnificus humans and the water.
Gallery Walk to share Piktochart with peers
Post Personal Meaning Map for water and pathogen.
Personal Meaning Map - Post Unit

Prompts
1. Properties of Water
2. Pathogen

Time Frame: Early September, 2017


https://docs.google.com/document/d/1eUga7_m5YYUoiuBW5ukTCP7XLqCynU_DF3hSy5FqB8c/edit?usp=sharing
https://docs.google.com/document/d/1FlSy8d-uQ_FRVITZ-ZH-D70o3vO3idJr8AKeDzrDbHg/edit?usp=sharing
https://www.youtube.com/watch?v=ke-N8dPobe8
https://www.cpet.ufl.edu/wp-content/uploads/2012/10/Pathogens-in-Shellfish-Activity-and-Presentation.pdf
https://docs.google.com/a/share.brevardschools.org/document/d/1OcMCQb1jQ5zzskdeggFpAtqV36h95GGMPeK6C5RwW6k/edit?usp=sharing
https://www.laschools.net/cms/lib/NM01000458/Centricity/Domain/671/Properties%20of%20Water%20Lab%202012.pdf
https://www.cpet.ufl.edu/wp-content/uploads/2012/10/Pipetting-by-Design-lesson-plan-6_2012.pdf
https://www.youtube.com/watch?v=ke-N8dPobe8
https://www.fda.gov/Food/ResourcesForYou/HealthEducators/ucm085365.htm
https://www.cpet.ufl.edu/wp-content/uploads/2012/10/Pipetting-by-Design-lesson-plan-6_2012.pdf
https://www.youtube.com/watch?v=HVT3Y3_gHGg
https://piktochart.com/
https://www.cte.cornell.edu/teaching-ideas/Two-Minute-Teaching-Tips/Gallery-Walk.html
https://florida.pbslearningmedia.org/resource/bc614618-a280-4078-af08-4f2198ab60aa/oh-shuck-oyster-farming-threat-of-vibrio-infection/#.WVA_2FPyv-Z
https://docs.google.com/a/share.brevardschools.org/presentation/d/1UlIyTKeURaG-vuRDTM27_CgIK-CAndnArhjtxV94E_w/edit?usp=sharing
http://ogobio.weebly.com/uploads/3/2/3/9/3239894/crash_course-_water.pdf
https://www.cpet.ufl.edu/wp-content/uploads/2012/10/Pathogens-in-Shellfish-Activity-and-Presentation.pdf
http://www.who.int/heli/risks/water/water/en/
https://docs.google.com/document/d/1Zu6rmPAYyqYai4uH2CDgR4ltmpf9rQ1Wv7wnhOEYKSE/edit
https://docs.google.com/a/share.brevardschools.org/presentation/d/1UlIyTKeURaG-vuRDTM27_CgIK-CAndnArhjtxV94E_w/edit?usp=sharing
https://www.cdc.gov/vibrio/index.html

