Introduction

This unit was designed to help students connect the submicroscopic characteristics of water with the macromolecular phenomena that they observe.  It combines teacher demos, wet labs and computer simulations to reinforce the understanding of why water acts the way it does.  

Intended audience

This unit on water has been developed for middle or high school students.  The level of depth can be altered depending on the grade level.  This unit incorporates many different learning styles including visual, kinesthetic, linguistic, mathematical, and interpersonal.  The unit allows students to move at their own pace and is not vocabulary focused and therefore will be beneficial for special ed and English Language learners.  

The unit has been designed to meet the following state and national standards for students and teachers:
State Standards for Virginia and/or Massachusetts- Biology

· Students will plan and conduct investigations in which conclusions are formed based on recorded qualitative and quantitative data.

· Use evidence, apply logic, and construct an argument for conclusions based on reported data

BIO.3  The student will investigate and understand biochemical

       principles essential for life.   

       water chemistry and its impact on life processes;

· Water is able to absorb large amounts of heat, so lakes and oceans stabilize air and land temperatures

· Water absorbs heat when it evaporates, allowing organisms to get rid of excess heat

· In the solid form, ice floats, preventing lakes and oceans from freezing solid

National Standards:

· Commitment to students and their learning (meeting state and national standards, always)

· Knowledge of subject matter and how to teach it to students (age appropriate)

· Responsible for managing and monitoring student learning (discussions, student feedback, assessments, observations)

· Think systematically about teaching practice and learn from experience (daily reflections on how the lessons progressed, improvements needed)

· Members of learning communities (invite parents, community members, and administrators on lab station days)

Placement in the Curriculum

This unit will be incorporated into the biochemistry unit of the 9th grade biology course.  It will be preceded by the structure of atoms and bonding and will be followed by pH, and organic compounds.  

In the middle school the unit will most likely follow a unit on atoms.  

Adjustment/Adaptation

The unit has been designed with very specific instructions.  Upper level classes could use more inquiry-based activities where they are guided with a question and then allowed to use the computer models and lab equipment to design experiments to answer this question and answer their hypothesis.  Teachers will reflect on how they will make changes in the future when teaching this lesson to better serve their students.

Goals and objectives

Students will be able to identify a water molecule.  Describe the shape and charges associated with the water molecule.  Relate and apply how the structure of water relates to the special properties of water.  

Time

This unit has been designed for seven days.  It has been timed for seventy-minute blocks.  

Day 1

Prep time: Set up demo, get materials for cut outs (20 min)

Day 2

Prep time: Make sure all computers are loaded with WATER, test machines

Day 3:

Prep time:  Set up each lab station with materials and procedures on each desk (lamination of instructions is preferable) (1 hour) clean up stations (30 min)

Day 4:

Prep time:  Gather materials for density demo (5 min) Set up computer and projector/TV with Water opened and set up for simulation, do trial run (10 min)

Day 5:

Prep time: Gather materials for student stations (should be available from Day 3)

Day 6:

Prep time:  Same as Day 5

Day 7:  

Prep time: Same as Day 5

Resources

See materials for each day.

Water quizzes and other water resources:

http://ga.water.usgs.gov/edu/sacsc.html
Examples of water stations for wet labs for Day 3.

http://www.biologylessons.sdsu.edu/classes/lab1/lab1.html
“Learning Science Through Guided Discovery: Liquid Water & Molecular Networks.”  Boston University, Center for Polymer Studies.

Electronic equipment

· Computer lab (students may work individually or in pairs)

· Teacher computer 

· LCD projector

Instructional Activities

See attached sheets

Assessment

 See each day for a more detailed description.

Journal

Performance- students will demonstrate how several water molecules bond together.

Open Questions based on computer simulations

Lab questions 

Creation of lab stations (project)- rubric

Homework

Quiz

