Project Design Template
Project Title:     Really? In My Backyard? Making Informed Decisions Based on Moles
Project Idea:    Students will be given a scenario about the possibility of a manufacturing plant being built in their community.  They will work in teams to research the types and amounts of chemicals that will be stored on the site, the amount of products that will be shipped from the site, the production rates/day, the actual chemistry that takes place in the production, the uses of the chemicals produced, the historical significance of Bhopal disaster and the near catastrophe in the Charleston area.  Lab investigations performed during the PBL will help students learn a variety of “mole” calculations and safety practices necessary for understanding and explaining procedures of a chemical plant.  After their research, they will be placed on teams which represent different members of the community who will be affected by a chemical plant being built in the area.  Each team will prepare a multimedia presentation which must defend their group’s position- city employee, neighbor, unemployed worker, or environmentalist and report the chemistry accurately.

Entry Event: Students will be given the Small Town Newspaper, a mock newspaper which includes stories that provide information about a chemical plant accident and plans to construct a chemical plant in an area of their small town:
Content Standards:  
	Standards Directly Taught or Learned Through Discovery
	Identified Learning Targets
	Evidence of Success in Achieving Identified Learning Target

	S.HS,C.19 generate mole conversions that demonstrate correct application of scientific notation and significant figures: 

· mass to number of particles 

· number of particles to volume 

· volume to mass.  
	Convert from moles to grams, grams to moles, moles to representative particles and representative particles to moles.

	Students will successfully solve problems to calculate the molar mass, to convert from moles to grams and from grams to moles.
 Molar Mass Worksheet
The Mole Worksheets  
More Mole Problems
Even More Mole Problems

	S.HS.C.21 perform the following “mole” calculations showing answers rounded to the correct number of significant figures: 

· molarity 

· percentage composition 

· empirical formulas 

· molecular formulas 

· formulas of hydrates

· mole-mole and mass-mass stoichiometry

· determination of limiting reactant 

· theoretical yield.
	Calculate the molarity of a solution given the volume of the solvent and the mass of the solute.
 

Calculate the percentage composition of any given compound 
 

Calculate the empirical and molecular formula of a compound when given the percentage composition.
	Students will successfully find any variable given the other two in the equation Molarity = moles/liters.
Molarity Worksheet
 

Students will successfully complete the worksheet and will demonstrate mastery of this concept.
Percent composition worksheet
Another percent composition worksheet
 

Students will successfully use the following examples to calculate empirical and molecular formula,
Empirical Formula examples
Empirical formula Worksheets
Molecular formula example
Another molecular formula example
Students will successfully perform the Understanding the Mole to identify the mole as a conversion factor.  Teacher notes will be used to assign points to grade the lab report. Students will perform the What’s the Concentration of Kool-aid lab. Kool-Aid Lab Key Students will perform the Percent Sugar in Bubble Gum. Bubble Gum Lab Key. Students will perform Percent Composition of Magnesium Oxide Teacher Notes. Students will perform Hydrate Lab. Hydrate Lab Rubric

	S.HS.ETS.3 evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts. 
	Perform guided discovery and open inquiry lab experiments to evaluate data and construct conclusions. Use this data and the conclusions to prepare a multimedia argument for the final project.
	Students will successfully perform the Understanding the Mole to identify the mole as a conversion factor.  Teacher notes will be used to assign points to grade the lab report. Students will perform the What’s the Concentration of Kool-aid lab. Kool-Aid Lab Key Students will perform the Percent Sugar in Bubble Gum. Bubble Gum Lab Key. Students will perform Percent Composition of Magnesium Oxide Teacher Notes. Students will perform Hydrate Lab. Hydrate Lab Rubric

	TCS.9-12.4 Explore real-world issues and problems and actively pursue an understanding of them and solutions for them.
	Research methyl isocyanate’s properties, uses and historical significance.  Prepare a multimedia presentation about the possible chemical plant from their assigned perspective 
	The students must defend their positions of city employee, neighbor, unemployed worker, or environmentalist and report the chemistry accurately. They will be scored using the Content Presentation Rubric and the Presentation Rubric.



Performance Objectives:  
Know   Vocabulary (i.e., mole, molarity, mole ratio, percentage composition, empirical formula, molecular formula)

  How to use a scientific calculator

  How to manipulate laboratory equipment safely

  How to access and use internet searches

 
Do       Lab experimentation demonstrating safe procedures
 Mole calculations (i.e., molarity, percentage composition, empirical and molecular formula, and formulas 

 of hydrates.)
Use technology tools to prepare multimedia presentations
Make decisions regarding chemical safety and economic reality
Present information to others
Driving Question:  

How does stoichiometry relate chemistry concepts to real-world applications?
Assessment Plan:  
	Major Group Products


	Molar Mass Worksheet
The Mole Worksheets  
What’s the Concentration of Kool-aid lab report
Multimedia presentation at mock city council meeting.

	Major Individual Products

	Lab reports for:
Understanding the Mole
Percent Sugar in Bubble Gum
Percent Composition of Magnesium Oxide
Hydrate Lab
Successful Completion of

More Mole Problems
Even More Mole Problems
Molarity Worksheet
Percent composition worksheet
Another percent composition worksheet
Empirical Formula examples
Empirical formula Worksheets
Molecular formula example
Another molecular formula example



Assessment and Reflection:
	Rubric(s) I will use: (Check all that apply.)
	Collaboration
Collaboration Rubric Worktime
	x
	Written Communication
	

	
	Critical Thinking & Problem Solving
	
	Content Knowledge
Content Presentation Rubric
	x

	
	Oral Communication
Presentation Rubric
	x
	Other
Hydrate Lab Rubric
	x

	Other classroom assessments for learning: (Check all that apply) 
	Quizzes/ tests
	
	Practice presentations
	

	
	Self-evaluation
Self-reflection on Learning
	
	Notes
	

	
	Peer evaluation
Project Debrief
	
	Checklists/observations
PBL Final Project Checklist
	

	
	Online tests and exams
	
	Concept maps
	

	Reflections: 
	Survey
	
	Focus Group
	

	
	Discussion
	
	Task Management Chart
	

	
	Journal Writing/ Learning Log
	
	Other
	


Map the Product:   Understanding the Mole is a lab found in the ACS program ChemSource.  The students use different types of beans to discover the meaning of relative mass.  They are then given containers filled with 1 mole of different materials and asked to measure the mass and volume of each sample.  This shows them that the mass and volume is not the same for every mole of material.  Finally, they are given the mass of one atom of different elements and are asked to calculate the relative mass compared to one atom of hydrogen. From this information and the atomic mass of the element, they are able to calculate the number of atoms per mole.  The students need very little prompting from the teacher and discover the mole concept for themselves. Students fill in three data tables and answer 18 questions about the mole.

Product:

	Knowledge and Skills Needed
	Already Have Learned
	Taught Before the Project
	Taught During the Project

	1. Dimensional analysis
	x
	x
	

	2. Lab safety techniques
	x
	x
	

	3. Metric conversions
	x
	x
	

	4. Convert moles to grams, grams to moles, moles to  representative particles, and representative particles to moles
	
	
	x

	5. Perform bean lab to demonstrate that mole is a conversion factor
	
	
	x

	6. Experimentally determine empirical formula
	
	
	x

	7.  Calculate empirical formula
	
	
	x

	8.  Calculate the molarity of a solution
	
	
	x

	9.  Calculate the percentage composition of any given compound
	
	
	x

	10.  Calculate the empirical and molecular formula of a compound when given the percentage composition.
	
	
	x

	11.  Experimentally determine the formula of a hydrate.
	
	
	x


Resources: 


School-based Individuals:


Classroom teacher

Collaborating teacher if applicable

 

Technology:


Computers

Electronic balances
Internet Access
Scientific calculators

Community:


Member of City Council if possible to attend presentations or to assist in preparation

 


Materials:

Goggles
Assorted chemicals and glassware
Manage the Process: 
Step 1- Prior to the introduction of the project distribute either the Survey of Interests or the What Color is My Rainbow sheet. Use the results to group the students.


Step 2- Introduce the problem with the Entry Event and Small Town Newspaper; reveal that students will work in groups and that each group will be assigned a perspective they must defend in the multimedia project.  The students will immediately ask which group they will be assigned, but that information should not be revealed to them until later in the project.  This will ensure that all groups research the location of the new plant and the production of the methyl isocyanate without the bias of an interest group so they will be aware all sides of the issue.  Once the students have worked as a group, they should be given Contract Requirements and an example contract. (Group Contract) While they are writing their own contracts, ask them if they wish to include the Leadership/Effort Bonus Worksheet. They write and sign a contract for their group.


Step 3- Give students time to KWL chart research methyl isocyanate. Teacher should circulate and use the Collaboration Rubric Worktime to show students how they will be evaluated for their group work.


Step 4- As they complete their contracts and place them in their group folder, hand them a copy of PBL Final Project Checklist and a copy of the 
Project Idea. Complete a KWL activity and guide students, if necessary, as they consider what they will need to know to solve the PBL.  If it is determined during the KWL activity that students eventually know information that is targeted by specific lab activities outlined for this PBL, those activities (or parts of the activities) may be omitted.  Upon completion of the KWL, the teacher may announce that there are labs that the students can perform to gain an understanding of the concepts the students have questions about.

 

Step 5- Give each student five pieces of bubble gum.  Students will perform the Percent Sugar in Bubble Gum. They should prepare individual lab reports although they will work in their groups. Students should be able to work the front page of the lab without assistance but will need assistance from the teacher to answer the last three questions.  These questions will introduce the mole concept to the students.

 

Step 6- Perform Understanding the Mole. The students will work in their groups but break them into pairs for this activity. They should prepare individual lab reports.

 

Step 7- Students complete Molar Mass Worksheet  and the Mole Worksheet in their groups.
 

Step 8- Students complete More Mole Problems and Even More Mole Problems in groups or individually.
 

Step 9- Students complete their research of methyl isocyanate and begin to form a group consensus report of their opinion of the new plant.

  

Step 10- Students will perform the What’s the Concentration of Kool-aid lab.  The students should prepare a group lab report.

 

Step 12- Students should complete Molarity Worksheet.
 

Step 13- Students perform Percent Composition of Magnesium Oxide. Students should write individual formal lab reports.

 

Step 14- Students will complete the Percent Composition Worksheet and Another Percent Composition Worksheet.

 

Step 15- Students will draw numbers to choose their groups for the final presentation. They have already researched the material now they must assume the persona of their assigned group.

 

Step 16- Students will perform Hydrate Lab. Students should be given the Hydrate Lab Rubric before they begin.
 

Step 17- Students will complete Empirical Formula Examples, Empirical Formula Worksheets, Molecular Formula Example and Another Molecular Formula Example.
 

Step 18- Students will complete the mini online Stoichiometry course. This will take several days for some groups, but as they finish they can finish their presentation.

 

Step 19- Students are given the Presentation Rubric and the Content Presentation Rubric. Assign a sufficient amount of time for the students to work in their groups to prepare their multimedia presentations. The students must defend their positions of city employee, neighbor, unemployed worker, or environmentalist and report the chemistry accurately.

 

Differentiated Instruction is an integral part of this pbl. Every lab and activity can be modified to comply with the student’s IEP.
Project Reflection and Evaluation: 
As each group presents, both a Presentation Rubric and Content Presentation Rubric will be used to assess their presentation.  Students will then complete Project Debrief and Self-reflection on Learning. After the students have completed these papers, the teacher will read their answers and adjust the pbl to fit their educational needs.

LEADERSHIP/EFFORT BONUS WORKSHEET

At the end of the project your group must meet to assign the work ethic/effort bonus and leadership bonus of 20 points.

Leadership bonus: One member of your group gets the bonus for leadership.

	Leadership Bonus goes to:
	
	Why: 


Work ethic/effort bonus of 20 points: Up to two members of your group can get a bonus for working especially hard. You can divide these points in any way between two people.

	Work ethic/effort bonus goes to:
	
	Why: 

	Work ethic/effort bonus goes to:
	
	Why:


You have two options if your group can’t make a decision.

Option 1: No one gets the bonus.

Option 2: Every member of the groups votes using the Borda method. That means you each get a piece of paper, write down everyone’s name and then assign then a number between 1 and 6, with six being the highest.

Example:

Mary 6

Juan 5

Mark 4

Henry 3

Eloise 2

Johnny 1

Give the papers to your teacher and let them tally the votes
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Dollars and $ense Report 

Making an investment in your own future can be as simple as (continued on  page 20)


	Belt Line Area to Receive New Plant
	Weather Report

	
	   Bayer plans to construct a new manufacturing plant for methyl isocyanate in the Belt Line area of Small Town. The city of Small Town will host an open forum to announce the construction and manufacturing schedule; government officials, business representatives, and residents are encouraged to attend.  Details of the construction site and plant operations will be presented; a question and answer session will follow.  

    As Mayor Manny Promises made the announcement of the forum before the council members at last Monday’s meeting, he said, “This is the economic boost we are needing,” He went on to recall the days when numerous factories provided good wages which supported the families of our fine town, and stated, “Bountiful times are returning...” 

    “Six-hundred jobs will be created by the facility.  This is the reward for the fine representation of our city that was made by the city council members to the National Committee in Washington D.C. six months ago.  We worked hard for this accomplishment and everyone in our community can celebrate this day,” said City Manager M. Portant, as she encouraged community members to attend the forum.  

Beltline, page 2
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     Todays’ Low  35

Periods of rain in the afternoon followed by clear skies and chance of overnight frost. 

	
	
	Break in the Weather

	
	
	   The break in the weather means a break for high school sports.  After the cancelling and many attempts to reschedule several basketball games across the county and state due to severe weather and unusually large amount of snowfall, Superintendent Ed U. Cated said the 

Break in Weather, page 15



	US Chemical Safety Board  Report
	
	

	   US Chemical Safety Board reports the investigation into the August 2008, deadly explosion at the Bayer Crop Science plant near Charleston, West Virginia could yield a recommendation for alternative methods of producing and storing methyl isocyanate. US EPA records show the company has stored 100,000-999,999 lb (45-453 tonnes) of methyl isocyanate at the plant. The explosion at the Bayer plant occurred near a large tank that held about 40,000 lb of the chemical. Had fragments from the explosion in Bayer’s methomyl unit struck the methyl isocyanate tank, the committee “might be examining a catastrophe rivalling the Bhopal disaster,” said US Representative Bart Stupak (Democrat-Michigan). 

US Chemical, page 5
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	Area High School Track Calendar page 16

	
	
	No Child Left Inside page 4

	
	
	Dog Gone Dog Gone

	
	
	Yesterday afternoon City Investigator U. N. Certain announced the progress of the ongoing investigation regarding the disappearance of several dogs in area neighborhoods.  Long time Small Town resident, Sally Mander, noted that disappearances occurred about the same time as the re-release of Disney movie Lady and Tramp.  She stated that her dog, Spike R. Doodle,  was “just watchin’ the commercial and 
Dog Gone, page 6


Name: __________________________________________________ 
Date: ______________________

Survey of Interests




Class Period: _____________

	Put an X in the column to indicate you interest or participation in the following activities and organizations.

	
	Tried it, loved it
	Have always wanted to try it
	Sounds interesting

maybe I could try it
	No feelings 1 way or the other about it
	Would not want to try this
	Tried it, hated it

	ACTIVITY

	hiking or back packing
	
	
	
	
	
	

	camping
	
	
	
	
	
	

	canoeing or rafting or kayaking
	
	
	
	
	
	

	swim or snorkel or scuba
	
	
	
	
	
	

	hunting
	
	
	
	
	
	

	fishing
	
	
	
	
	
	

	gardening (much smaller than a farm)
	
	
	
	
	
	

	School service organizations
	
	
	
	
	
	

	student council
	
	
	
	
	
	

	DO YOU (or have you)…

	have a driver’s license?
	
	
	
	
	
	

	follow local or national elections?
	
	
	
	
	
	

	own a dog, cat, other pet?
	
	
	
	
	
	

	done home repairs (perhaps you helped a family member)
	
	
	
	
	
	

	have a part time job?
	
	
	
	
	
	

	ARE YOU…

	concerned about environmental issues
	yes
	no
	
	
	
	

	going to vote in local or national elections when you become an adult
	yes
	no
	
	
	
	

	

	Imagine that you were going to have one of the following jobs/careers when you finish your education.  Please circle one of the numbers to the right of each occupation to indicate your preference. 

(1 being the most preferred,  7 being the least preferred) 

	1
	2
	3
	4
	5
	6
	7
	enter the labor force immediately after high school

	1
	2
	3
	4
	5
	6
	7
	work for or be a politician

	1
	2
	3
	4
	5
	6
	7
	be a insurance agent or work for an insurance company

	1
	2
	3
	4
	5
	6
	7
	be a  Ranger or work for the Dept of Natural Resources

	1
	2
	3
	4
	5
	6
	7
	be a reporter 

	1
	2
	3
	4
	5
	6
	7
	be an engineer or work for a large manufacturing company

	1
	2
	3
	4
	5
	6
	7
	work for the Environmental Protection Agency

	Use the indicators to the right to describe your evaluation of your skills on the following topics

	
	I’m pretty good at it
	just so-so
	Not good at it

	creativity
	
	
	

	computers skills and programs
	
	
	

	leadership skills
	
	
	

	organization
	
	
	

	public speaking
	
	
	

	team player
	
	
	


What Color Is Your Rainbow?
Even though you will be doing most of your work in collaborative groups, everyone has different skills and interests. Take a few minutes and rate yourself on a scale of 1 to 5 (with 5 being the highest) in the following categories. When you complete that task, pick the category which most defines you. Also indicate your second strongest trait. Remember, I want to know how you see yourself, not how you think others might perceive you.

	
	1
	2
	3
	4
	5

	Artist     
	
	
	
	
	

	Writer
	
	
	
	
	

	Leader
	
	
	
	
	

	Facilitator/Mediator  
	
	
	
	
	

	Techie
	
	
	
	
	

	Researcher
	
	
	
	
	


	
	Your style

	Which skill from these categories best defines your role in group work?
	

	Which would be your second choice?
	

	Your favorite thing about groups work is?
	

	Your least favorite thing about group work?
	

	What is the best way for a group to resolve conflict when making a decision? 
	


CONTRACT REQUIREMENTS

Each group must have the following clauses in their contract.  

1. Attendance 

a. How will you keep team members informed when they are absent?

b. How will you ensure that your team members will be in class each day?

c. How will you ensure that your team members will be on time each day?

d. What are the consequences when a group member misses class?

e. What are the consequences if a group member misses a presentation?

2. Member Dismissal

a. Under what circumstances will you fire a member from your group?

b. How will your group decide if a member should be fired?

c. Firing is a last resort.  What steps will you take to prevent the situation from reaching this point?

3. Work Division

a. What process will you use to assign tasks to group members?

b. How will you keep each member accountable for what is on their task list?

4. Leadership

a. How will you designate a team leader?

b. How will you reach consensus on who gets the leadership bonus?

5. Contact

a. What contact information will you require of each other?

b. Provide outside of school contact info – phone number, outside email, and any other important info.

6. Communication

a. When and how often will your team members contact each other?

         ***Contracts are due Friday

         ***they must be signed by all group members

GROUP CONTRACT EXAMPLE
Members

Block

Project

Task List

Group Constitution

Forward: This contract is a binding legal document and governs the group until the assigned project deadline. If the group separates, or a member is fired, the basic contract laws remain intact for both parties. However, being fired may cause work responsibilities to shift.

Article I: Absence Policy


a. 
If a group member will be absent on a day in which work is due, they must tell another group member a day in advance and have all work that they are responsible for turned in. All group members must stick to the provided agenda to have the assignments completed on time. If there will be an unexpected absence, the group member is to complete the work from home and email another group member to let them know they are gone for the day. 

b. 
Group members will contact one another if they are absent for any amount of period during the time allotted for working on the projects.

Article II:  Work Policy


a. 
Any member that is mentally or physically disabled and can prove that they cannot complete the work assigned to them alone they may acquire assistance from other group members to help complete it.  This will only apply for work that is group work and not individual work, and work will only be finished by that group member, and the assisting group member will not write it.


b. 
Each group member will work to the best of their ability, making sure to complete the work is up to standards, and that they completed it with punctuality.


c. 
If a group member commits plagiarism, they are solely responsible and incur the punishment on their own.

Article III: Leadership

a.
At the beginning of the project, a leader will be voted upon democratically. If a group member is absent at the time of voting, they waive their right to participate in voting. The person who wins the most votes becomes the leader. If there is an unclear outcome (same number of votes for different people), the group will have no leader until one can be chosen by a revote.

b. By being elected leader, the person must perform the following duties: 

1.  Organize group meetings.

2.  Create and enforce a group agenda to govern group progress.

3.  Organize any out of school project efforts.

4. Provide communication between group members in order to help individuals work towards the project goal.

If they fail to perform these duties, or another person is also carrying them out, a revote may be taken to determine whether to obtain a new leader.

c.
If a leader fulfills his or her duties, they will receive the 20 extra credit leadership points at the end of the project. The current group leader will receive these points, regardless of how long they lead the group for. If no leader has been assigned, a majority vote will decide who receives the leadership points.

Article IV: Work Ethics

a.
If a group member does not complete work they were assigned, the punishment for the infringement will be of detriment solely to the group member at fault. No negative grading shall be given to any other group members.

b. 
At the end of the project, ‘hard workers’ will be designated by means of a democratic vote. The people voted as the top two will each receive the ten bonus points. If one candidate is voted as hard worker by a margin of 75%, they will receive 20 points. If there is a tie, the group will discuss and come to resolution or else no points will be granted to the disputed individuals.

Article V: Member Dismissal


a. 
The following conducts will result in a group member being able to be dismissed;

i. Incomplete or missing group work.

ii. Plagiarism or any form of cheating.

iii. If group member decides to leave under his or her own will.


b. 
Any group member leaving under their own will be able to submit all their own work, while the other group members may not.  Any group member fired for breaking any of the conducts under Article V-a (i-iii). will have their work taken from their possession to be used at the discretion of the original group, but not for the individual being fired.  In addition, any fired member may not use any work completed by other group members, subject to punishment under Article 2-c.

c. 
If a group member leaves under the stipulation of Article V-a (iv), they retain all the work they have already provided for the group. The original group cannot use this work or it is subject to punishment under Article 2-c.

Article VI: Signature

By signing this contract the following group members abide to the articles above.  If any member fails to abide by the articles of this contract, they may be fired from the group given at least a 50% vote in favor of firing the individual.

Project Leader

The group has elected __________________________ as the project leader under Article III.
	
	Work Time Collaboration Rubric

	CRITERIA
	
	UNSATISFACTORY
	PROFICIENT
	ADVANCED

	LEADERSHIP AND INITIATIVE
	
	Group members played a passive role, generating few new ideas; tended to only do what they were told to do by facilitator, or did not seek help when needed.
	Group members played an active role in generating new ideas, took initiative in getting tasks organized and completed and sought help when needed.
	In addition to the “Acceptable” qualities, the group members provided leadership to the group by thoughtfully organizing and dividing the work, checking on progress, or providing focus and direction for the project.  

	
	
	0 - - - - - - - - - - - -  - - - - - - - - - - - - 2
	3 - - - - - - - - - - - - - - - - - - - - - - - - 4
	5

	
	
	Comments:


	
	

	FACILITATION AND SUPPORT
	
	Group members seemed unable or unwilling to help each other, made non-constructive criticisms toward the project or other group members or was distracted by other members.
	Group members demonstrated willingness to help each other when asked, actively listened to the ideas of others, and helped create a positive work environment.
	In addition to the “Acceptable” qualities, the group members would actively check with others to understand how each member was progressing and how he or she may be of help.

	
	
	0 - - - - - - - - - - - -  - - - - - - - - - - - - 2
	3 - - - - - - - - - - - - - - - - - - - - - - - - 4
	5

	
	
	Comments:


	
	

	CONTRIBUTIONS AND WORK ETHIC
	
	Group members were often off task, did not complete assignments or duties, or had attendance problems that significantly impeded progress on project.  May have worked hard but on relatively unimportant parts of the project.
	Group members were prepared to work all period, managed time well for assignments/duties, and worked diligently on the project.  If absent, other group members knew the reason and progress was not significantly impeded.
	In addition to the “Acceptable” qualities, the group members made up for work left undone by other group members, demonstrated willingness to spend significant time outside of class/school to complete the project.

	
	
	0 - - - - - - - - - - - -  - - - - - - - - - - - - 2
	3 - - - - - - - - - - - - - - - - - - - - - - - - 4
	5

	
	
	Comments:


	
	

	PROJECT INFORMATION


PROJECT NAME:


COURSE:


EVALUATOR:


DATE: 
/           / 
	ADDITIONAL COMMENTS:
	


GroupMembers________________________________________________________                                  Date ____________________________
PBL Final Project Checklist
Name_____________________                        Date _________

Your final project should contain the following details.  Please check each item as it is completed.
_____1.  List the group that you represent to the City Council meeting.

_____2.  Type of chemicals needed to prepare methyl isocyanate.

_____3.  Amounts of chemicals in metric units that will be stored on the plant site.

_____4.  The production rate per day of methyl isocyanate.

_____5.  The chemical reaction that is necessary to produce methyl isocyanate.

_____6.  The uses of methyl isocyanate and any other products.

_____7.  Use mole calculations to demonstrate amounts of chemicals.

_____8.  Proposed transportation routes through Fairmont 

_____9.  Bhopal historical record.

____10.  Charleston historical record. 

_____11. Your group’s interpretation of the historical information on how the plant will affect Fairmont

Project Idea

The US Chemical Safety Board (CSB)reports that the investigation into the August 2008, deadly explosion at the Bayer CropScience plant near Charleston, West Virginia could yield a recommendation for alternative methods of producing and storing methyl isocyanate. US Environmental Protection Agency (EPA) records show the company has stored 100,000-999,999 lb (45-453 tonnes) of methyl isocyanate at the plant. The explosion at the Bayer plant occurred near a large tank that held about 40,000 lb of the chemical. Had fragments from the explosion in Bayer’s methomyl unit struck the methyl isocyanate tank, the committee “might be examining a catastrophe rivalling the Bhopal disaster,” said US Representative Bart Stupak (Democrat-Michigan).(www.icis.com) 

 As a result of this report Bayer plans to construct a new manufacturing plant for methyl isocyanate in the Belt Line area of Fairmont. The city of Fairmont will host an open forum to announce the construction and manufacturing schedule.

Your group will take a position and prepare a multimedia production for the forum according to the delegation that you have been assigned. The group will be assigned one of the following points of view:

You have been hired by the city of Fairmont to examine the area and the manufacturing history of this chemical and report at the forum.  

You live directly across from the proposed site of the plant.

You are unemployed and need a job.

You are a member of an environmental group.

	What I KNOW
	What I WANT to Know
	What I LEARNED

	
	
	


KWL Chart

Name_________________________________________    Date ____________________________
	Presentation
Rubric
	Below Standard
	At Standard
	Above Standard

	
	Knowledge → Comprehension
	Application → Analysis
	Evaluation → Synthesis

	Physical Attributes
	· Student(s) do not dress appropriately.
· Student(s) do not maintain proper body language.
· Student(s)  eat or drink during presentation
· Student(s) fidget, hiding behind objects, and play with objects, etc.
· Student(s) do not face audience.
	· Student(s) dress appropriately for the presentation.
· Student(s) maintain proper body language.
· Student(s) do not eat or drink during presentation
· Student(s) refrain from fidgeting, hiding behind objects, playing with objects, etc.
· Student(s) face audience. 
	· In addition to the At Standard criteria:
· Student(s) dress to enhance the purpose of the presentation.
· Student(s) use body language to enhance the purpose of the presentation.
· Student(s) use physical space and movements to enhance the purpose of the presentation.

	
	0……………………………………………………..5
	6………………………………………………………………8
	9……………………………………………………………………10

	Oral & Verbal Skills


	· Student(s) use oral fillers (uh, ok, etc.)
· Student(s) pronounces words incorrectly.
· Student(s) do not speak loudly and clearly.
· Student(s) uses tone and pace that obscures communication.
· Text contains errors.
· Student(s) reads from notes.
	· Student(s) use minimum of oral fillers (uh, ok, etc.)
· Student(s) pronounce words correctly and in Standard English.
· Student(s) speak loudly and clearly.
· Student(s) speak at a pace and in a tone that allows clear communication to the audience.
· Text displayed during the presentation is free of spelling, usage or mechanical errors.
· Student(s) possess notes but do not read from them.
	· In addition to the At Standard criteria:
· Student(s) modify pronunciation of words to enhance presentation.
· Student(s) modulate volume and tone to enhance presentation.
· Student(s) modulate pace and tone to enhance presentation.
· Student(s) use slang, jargon or technical language to enhance presentation.
· Student(s) speak from memory and make only passing reference to notes or cards.

	
	0……………………………………………………..5
	6………………………………………………………………8
	9……………………………………………………………………10

	Organization & Structure
	· Student(s) do not begin and end on time.
· Student(s) do not provide preview/review.
· Student(s) do not provide clear and definable opening and closing.
· Student(s) do not have all required materials ready.
· Student(s) have not practiced presentation.
· Student(s) do not demonstrate flexibility.
	· Student(s) begin and end on time.
· Student(s) provide preview and review of main ideas.
· Student(s) provide clear and definable opening and closing.
· Student(s) have all required materials ready for use.
· Student(s) have practiced order of presentation.
· Student(s) demonstrate flexibility in the face of technical or contextual problems.
	In addition to At Standard criteria:
· Students(s) provide written notes, brochures, overviews, etc.
· Student(s) create an opening that is engaging (provides a hook for audience) and a closing that re-enforces key understandings.
· Student(s) demonstrate planning for technical and contextual problems.

	
	0……………………………………………………..5
	6………………………………………………………………8
	9……………………………………………………………………10

	Technical Attributes
	· Technical features of display boards, PowerPoints, websites, audio, video, etc., distract audience from the content and purpose of presentation.
· Technical features do not demonstrate care in creation, including editing, proofreading, finishing.

	· Technical features of display boards, PowerPoints, websites, audio, video, etc. do not distract audience from the content and purpose of the presentation.
· Technical features demonstrate care in creation, including editing, proofreading, finishing.

	In addition to At Standard criteria:
· Technical features of display boards, PowerPoints, websites, audio, video, etc. enhance the purpose of the presentation.
· Technical features demonstrate creativity, thorough research and careful planning.

	
	0……………………………………………………..5
	6………………………………………………………………8
	9……………………………………………………………………10

	Response to Audience


	· Student(s) do not provide appropriate oral responses to audience questions, concerns, comments.
· Student(s) do not adapt their presentation based on questions, concerns or comments from audience.
	· Student(s) provide appropriate oral responses to audience questions, concerns, comments.
· Student(s) make minor modifications to their presentation based on questions, concerns or comments from audience. 
	In addition to At Standard criteria:
· Student(s) incorporate audience questions, comments and concerns into their presentation. 
· Student(s) display willingness and ability to move away from their script/plan and modify presentation based on audience response.

	
	0……………………………………………………..5
	6………………………………………………………………8
	9……………………………………………………………………10


	Presentation Content 

Rubric
	Below Standard


	At Standard


	Above Standard



	Structure & Flow of Ideas
	· The introduction does not orient the audience to what will follow. 

· Includes little persuasive information and only one or two facts about the topic.

· Information is incomplete, out of date and/or incorrect.
	· The introduction is clear and coherent and relates to the topic.
. 

· The presentation includes persuasive and or/informative details from reliable sources.
· Information is accurate and current.
	· The introduction presents the overall topic and draws the audience in by introducing the group’s viewpoint in a persuasive and memorable manner.
· The presentation is both persuasive and informative based on facts from reliable sources.

· Information is accurate, current and comes mainly from primary sources.

	
	0………………………………………………..64
	65……………………………………………………..84
	85……………………………………………………100

	Technical Features 
	· No or limited way to check documentation and source of information.
· Errors in spelling, capitalization, punctuation, usage and grammar repeatedly distract the reader and major editing and revision is required. 
	· Most sources of information use preferred citation, and sources are clearly documented.
· The text is clearly written with little or no editing required for grammar, punctuation, and spelling.
	· All sources of information are clearly identified and credited using preferred citations throughout the presentation materials. 
· The text is written with no errors in grammar, capitalization, punctuation, and spelling.


	
	0…………………………………….……………..64
	65……………………………………………………..84
	85……………………………………………………100

	Content
	· Lists some of the types chemicals that will be stored on the site

· Lists some of the products that will be shipped from the site/ or the shipping route.

· Lists production rates/day but shows not calculations.

· Moles are not mentioned in the presentation

· Cites the historical significance of Bhopal disaster and/or of the near catastrophe in the Charleston area but does not relate it to the location of the new plant.

0…………………………………………………64
	· Lists the types of chemicals that will be stored on the site by name only

· Lists  the amounts of products that will be shipped from the site and the shipping routes.

· Calculates the production rates/day

· The chemical reaction is described  but no attempt is made to incorporate moles into presentation

· Cites the historical significance of Bhopal disaster and/or the near catastrophe in the Charleston area and relates it to the location of the new plant.

65……………………………………………………..84
	· Contains detailed lists of  the types and amounts of chemicals that will be stored on the site (include structural formula)

· Provides detailed lists of the amount of products that will be shipped from the site ( methyl isocyanate and any bi products), and the shipping routes.

· Predicts the production rates/day based on the chemical processes and includes mole calculations as proof

· Describes  the chemical reactions that takes place in the production of methyl isocyanate

· Cites the historical significance of Bhopal disaster and of the near catastrophe in the Charleston area and relates it to the location of the new plant.

85……………………………………………………100


Project Debrief

Name____________________________________           Date_______________________
Spend a few minutes to analyze your performance on group and individual tasks. Note: You will receive full points (work ethic) for completing this assignment in a thoughtful manner. Points will be given for both critical and positive comments ONLY when they are supported by details/specifics.

	What is the most important thing you learned during this project?
	

	What do you wish the class had spent more time on?
	

	What do you wish the class had spent less time on?
	

	Where there any assignments (or parts of assignments) you didn’t understand? Provide details?
	

	Was there a part of the project you didn’t enjoy? Why?
	

	Which part of the project should be dropped? Why?
	

	What could be added to make this a better project?
	

	Was there any part of the project that was graded unfairly or worth too few or too many points? Explain.
	


SELF-REFLECTION ON LEARNING

Name_____________________________________                  Date__________________
Spend a few minutes to analyze your performance on group and individual tasks.

	Describe the project in a sentence or two:
	

	What is the most important thing you learned during this project:
	

	What do you wish you had spent more time on:
	

	What big idea(s) did this project help you understand?
	

	What do you wish you had done differently:
	

	What part of the project did you do your best work on:
	

	What was the most enjoyable part of this project:
	

	What was the least enjoyable part of this project:
	

	How could your teacher(s) change this project to make it better next time:
	


