Unit Plan Title:
Upsetting the Stability of an Ecosystem

Lesson Plan Title:
“And They All Fall Down”

Grade Level/Subject:
Sixth Grade/Science 

Essential Question: 

· How do scientists conduct fair or unbiased experiments to uncover crucial information?

· How do pollutants affect the biotic factors, including humans, within an ecosystem?

Vocabulary Development:

· An imbedded method of teaching vocabulary is used.  For example, I say things like, “What is your team’s prediction or hypothesis about what might happen after you begin polluting your ecocolumn?”  After using the word numerous times during a class period, I purposely point it out in print, listing it on the chalkboard or white board.   Research supports using vocabulary in context rather than in isolation. 

· Vocabulary from this and previous lessons:

hypothesis

controlled experiment
             test

constant

data tables & graphs

conclusion

procedure

observation


constant

observation

independent variable

dependent variable

· New vocabulary is reinforced by placing words on a chart or mini word wall.  My students like to play an easy game called “Be a Mind Reader” that is a fast way to review vocabulary.  

· “Be a Mind Reader” Directions:

· The teacher selects one of the vocabulary words from the word wall and records it on a sheet of paper being careful not to share it with the students. 

· Students number their papers from 1 to 5.

· The teacher gives a series of five clues and after each clue the students record their guesses next to the corresponding number of the clue.  Each clue should make the word more obvious until there is no doubt as to the identity of the word.

· The fifth and final clue will make the word obvious to the students, but emphasize that many of the students may have “read your mind” after hearing an earlier clue.

· As students become more proficient, have one of them choose a word and give the clues.

· Sample clues for hypothesis:

· The word I am thinking of is one of the words on our chart.

· The word I am thinking of has four syllables.

· The word I am thinking of is a major part of a scientific investigation.

· A scientist would make one of these before she begins her investigation.

· A scientist uses her observations and past experiences to make a prediction before beginning the experimental part of the investigation.  

Introduction /Engagement Activity:  “And They All Fall Down”

Prior to the lesson, obtain some building blocks or small gift boxes.  Be sure to have enough so that each group of students has at least one box.  Write the name of an abiotic or biotic factor on each box.  Have a volunteer from each group come to the front of the room to help build a tower of the blocks.  Instruct the students to state the name of the factor as they stack the boxes.  Once the tower is made, call on one student to select one box from the middle to be removed.  Keep removing a box at a time until the tower falls.  Be sure to say, “and they all fall down.”  Have the students go back to their groups, and discuss what the block activity has to do with the extra ecocolumns we are polluting.  At the end of the day’s lesson, have the students write a reflection in their journals that links this activity to the work they are doing with their columns.  

Exploration/Experiment: 

1. Help the students to recall the pollutant they recently researched.  These were acid rain, surplus fertilizer runoff, and excessive usage of road salt.  Challenge them to think of an everyday product they might use to simulate their pollutants.  You may need to give some suggestions to help get them started.  For example, you might ask the group that researched acid rain to list some household products that are acidic.  The Internet might prove to be helpful.  Students can research how acidic rain must be to be considered acid rain and then they can decide how strong they want their simulated acid rain to be.     

2. Once all groups have decided on a simulated pollutant to try, introduce the Investigation Planning worksheet.  

3. Each group will be given time to create a plan for the experiment including the proportions of the possible mixtures.  For example, students choosing to explore acid rain might try a vinegar or lemon juice solution while others exploring fertilizer runoff may choose to mix a chemical fertilizer with water to make their solution. 

4. The Investigation Planning worksheet must be approved by at least one other group and by you, the teacher, before work may begin.

5. Observations of the undisturbed ecocolumns will be made prior to administering the first round of pollutants.  Ask the students why each group has 2 columns each and why it is necessary that more than one group experiments with the same pollutant.  This would be the ideal time to model using new vocabulary like controlled experiment, independent and dependent variables, and constants.  Add the words to a bulletin board or create a word wall on your white board.     

6. Students can record their predictions and observations in their own journals.  These entries can be entered later in each group’s computer science journal folder.  Review expectations for science journals and specific requirements for this phase of the unit.

7. A short demonstration on how to use the digital cameras should be provided, and students can discuss ways to use the cameras to capture important events of their investigations.  For example, students should be asked to decide at what point they should use the cameras to take pictures to provide the most information.

8. When class is almost over, have students open their journals and play a round of “Be a Mind Reader” to reinforce vocabulary associated with designing an investigation.

Active Literacy/Explanation:  

Closure:

1. After students have gathered observations, have them summarize their facts by giving “a 1 minute or less” mini report.  Provide them with 3 minutes to choose a reporter and to plan what should be reported.  It will take just a few minutes for all teams to share observations so that all groups will get a brief overview of what is happening with the other pollutant experiments.  This also lets you, the teacher, assess students’ grasp of concepts.  

2. For a more individual assessment, introduce “the line of learning” to your students.  Underneath their daily observations, have them draw a line.  Below the line they should write a reflection of what they have learned so far in the investigation.  If students are struggling, instruct them to write one of the essential questions below the line and then attempt to answer that question.   

Application/ Elaboration: 
At a center in the classroom, provide a variety of magazines and newspapers.  Have the students look for real world examples of times when humans have upset the balance of ecosystems.  To complete more focused application and elaboration, see lessons 3 & 4 of this unit focusing on an environmental dilemma.  

Reflection/ Evaluation:  

At the end of the two week period, instruct each team to prepare a brief one page computer-generated summary report of the results of the data including before and after digital photos.   Each student should also select one observation to submit for evaluation.  This selected observation must be evaluated by the student prior to being analyzed by the teacher.  Be sure that the rubric for judging observations has been reviewed throughout the unit, so that the students have been able to use it as a guideline for writing entries in their journals.   

Connections to Other Disciplines:  

This lesson and the others in the unit have numerous connections to other subject areas.  Opportunities to practice literacy concepts are abundant because of listening, writing and speaking partners will need to employ.  There are several trade books teachers can use that provide students with the opportunity to explore human impact on the environment.  You might try Lynne Cherry’s A River Ran Wild or There’s an Owl in the Shower by Jean Craighead George.  The mathematical concepts of measurement will be reinforced and the pH scale can be explored through mathematics.

Materials: 

Materials/Resources:

· Safety goggles

· Tap water

· Possible simulated pollutants like lemon juice, vinegar, powdered fertilizer, table salt

· Pipettes

· Labels

· 2-liter bottles with lids

· Hand-lenses

· pH paper and code

· student science journals, computers for word processing and flash drives for storage of data

· Various cups, stirring sticks, paper towels, beakers

· Digital Camera(s)

· Books:

Biggs, A., Daniel, L. Feather, R., Ortleb, E., Snyder, S., Zike, D. (2005). Glencoe  Science level red.  Columbus,OH: The McGraw-Hill Companies, Inc.

National Science Resources Center. (1996). Ecosystems. Burlington, NC: Carolina

 Biological Supply Company.

 Zike, D. (2001). Dinah Zike’s big book of science middle school and high school.

 San Antonio, TX: Dinah-Might Adventures, LP.

Duration:  The planning of the experiment may take approximately 180 minutes, but conducting each group’s plan could take several weeks.  It is recommended that students would monitor their projects every other day at the start of class for at least two weeks.  Obviously, other instruction must be done with the remainder of each of these classes.  At the end of the two week period, students would be given another two class periods to analyze their data.  The teacher will also want to consider providing the time every other class period for at least two weeks to allow the pollutants to be administered and for data to be gathered.  Students may require 15 to 20 minutes in the early stages of the project, but, as they become more adept, less class time should be needed.

Links:  If you have a license for United Streaming at your school, there are wonderful videos that you can use to explore both water and land pollution.  http://streaming.discoveryeducation.com/ 
Files Attached:  

· Science Observation Rubric

· Summary Report Rubric

· Team Planning Sheet
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