	Planning Sheet for Single Science Lesson
	Lesson Title: Investigating the Conservation of Mass (part 1)
	Cluster: Chem. In Action  S.L.O: 2-05
Grade: S2


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Gear Required/Safety Considerations

	A. Scientific Inquiry

Initiating, Researching & Planning

Students will design an activity/investigation  to test the conservation of mass law.
Implementing; Observing, Measuring &

Recording

Analyzing & Interpreting

Students will compare a demonstration of the conservation of mass to a real chemical reaction.
Concluding & Applying

B. STSE Issues/ Design Process/ Decision Making
C. Essential Science Knowledge    Summary

Students will investigate the law of conservation of mass/matter. (GLO: D3)
Will you assess? If so, what?
1. preinstructional views related to common misconceptions.
2. student understanding of the conservation of mass.

How will you assess it?
1. observation, questioning, diagnostic test.
2. formative: assignment,summative: unti test

 
	Teacher explains the activation activity/diagnostic tool and guides students through the format for completing the worksheet. Answers will not be given to students until they have taken the diagnostic test at the end of the series of lessons.
Teacher introduces the story of Lavoisier by passing around a pig bladder and a small replica guillotine. (1 min.) (GLO: A2,A4-mention Marie’s role)
Breifly tells the story of Lavoisier emphasizing his contributions to science. Notes on overhead.(5 min.)
States the Law of Conservation of Mass and its various “translations” without revealing how Lavoisier experimented to prove this law to be true.

Notes on overhead. (5 min.)
Conducts the digital scale demonstration to illustrate reactants, products and the way that mass remains constant.(10 min.)
(GLO:D4-stability=constancy of matter)
Explains the group activity and hands out worksheets. As students work in groups, the teacher circulates making sure they are on task and that all students understand.


Teacher reveals the investigations Lavoisier did and the results he came up with. (overhead) with unbalanced equations. (5 min.)
	Students work in pairs to complete the pre-instructional diagnostic worksheet that relates to this portion of the unit. Students answer each question individually, share their answers, record their partners’, and then formulate one response to share with the group. (20 min.)

Students record notes from overhead as instructed by the teacher.
Students participate in the demo. by helping to create the mix and by each guessing the mass before and after the brew is concocted

Students work in groups of 4 to design an investigation or lab activity that will “test” the conservation of mass or simulate the concept of the conservation of mass through a concept map or analogy. Students speculate about how Lavoisier conducted his experiments, based on his contributions to science listed earlier. When finished, groups share their ideas with the entire class.(20 min.)

	Copies of the pre-instructional diagnostic tool (1/student)
Demonstration activity sheets and Experimental design sheets for each student

Digital bathroom scale, two cans of corn,  1 can of fruit cock tail,  several boxes of jello, can opener, blender, bottle of water, plastic tray, juice container, at least a block of butter.

Questions to consider in your planning / delivery
1. How long will each phase last?

See outline.
2. How am I going to organize working groups?

Pairs: form at tables, gr. of 4 from 2 tables.
3. How will I organise and distribute equipment?

Handouts at front table, students pass around
4. What specific skill and knowledge development am I emphasizing?

Knowledge, comparing, applying.
5. Is there evidence of clear instructions and purposeful questions?

Questioning done throughout presentation.
6. What must I look for in monitoring student learning?

The quality of their experimental designs.
Answers to my questions.

That I am asking questions to a range of students.

7. How can I diversify instruction?

By using the small parcels of different types of activities throughout this lesson.


	Planning Sheet for Single Science Lesson
	Lesson Title: Investigating the Conservation of Mass (part 2)
	Cluster:  Chem in Action S.L.O: 2-05;2-06
Grade: S2


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Gear Required/Safety Considerations

	A. Scientific Inquiry

Initiating, Researching & Planning
Implementing; Observing, Measuring &

Recording
Students will observe chemical reactions, recording visible manifestations.(GLO:D4)
Students will measure mass changes.

Students will record results of chemical changes in their lab report.

Analyzing & Interpreting

Students will compare lab results with their acquired knowledge about the conservation of mass.(GLO:A2-focus on evidence)
Concluding & Applying
Students will begin to write chem. equations.
B. STSE Issues/ Design Process/ Decision Making
C. Essential Science Knowledge    Summary

Students will investigate the law of conservation of mass by conducting lab investigations.

Students will analyse and convert word and symbolic chemical equations.

Will you assess? If so, what?

1. Student’s ability to relate investigations of this lab to actual theory about conservation of mass.
2. Student’s ability to recognize unbalanced equations, correct them, and convert between word and symbolic questions.(GLO:D3-balancing related to matter)
How will you assess it?

1. Through responses to activity questions, observation, and application type of question on the unit test.
 2. As #2 above.
	Pre-Lab exercise: Teacher introduces the class with the last unbalanced chemical equation from last class, asks students to look at the equation and visual representation of it to assess for validity. “Asks them to see if they can spot what is wrong with it.( 10 min.)
Teacher introduces lab, covers safety concerns and procedures, but does not convey how this lab applies to the conservation of mass, leaving room for student discovery.(5 min.)
Teacher keeps class on task by circulating from group to group, reminding them of time left, etc.

Teacher asks students to compare this investigation with the activity they designed in their own groups last class.

Teacher displays a sample of several unbalanced equations on the overhead. Asks students to try to spot what makes the equations “law breakers”, adds visual representation of equations as required asking for student participation and questioning. The main idea is to account for all atoms in the equation and so be able to validate according to conservation of mass.(10 min.)(GLO:D3)
Teacher collects lab reports and assigns “counting atoms” worksheet as homework/preparation for next day’s lesson. (2 min.)
	Students work in pairs to answer teacher’s question, give response on paper and then out loud to class.
Students work in groups of 4 students, at stations that have been set up ahead of time. Students go through the investigation step by step as directed by teacher and stated in the lab write up. (35 min.)
Students clean up and return lab materials to their proper places.(5 min.)
Students assess the equations given by the teacher and attempt to account for all atoms in each of the equations.(GLO:D3)

	Lab write ups and instruction pages for all students.
Safety: students have read, signed and taken lab safety agreement home to parents at start of year. Teacher reminds of cautions related to materials here.
Lab materials include: 6 beakers per group, NaOH (1M), NH4OH (1M), Na2HCO3 (1 M), CuSO4, electronic scales, safety goggles, projection equipment, etc.

Questions to consider in your planning / delivery
1. How long will each phase last?

See outline.
2. How am I going to organize working groups?

Class works in same investigation group as determined at start of the unit.
3. How will I organise and distribute equipment?

Set up in stations in advance of class.
4. What specific skill and knowledge development am I emphasizing?

Reading and following instructions, interpreting results, comparing first hand experience to theory.
5. Is there evidence of clear instructions and purposeful questions?

Questioning done throughout presentation.
6. What must I look for in monitoring student learning?

Responses during question time.
7. How can I diversify instruction?

Add visual representation of word equations, allow students to work independently or in groups, 


	Planning Sheet for Single Science Lesson
	Lesson Title:   Getting tough on “law breakers”
	Cluster: Chem. In Action S.L.O: 2-06
Grade: S2


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Gear Required/Safety Considerations

	A. Scientific Inquiry

Initiating, Researching & Planning

Implementing; Observing, Measuring &

Recording

Analyzing & Interpreting

Concluding & Applying

B. STSE Issues/ Design Process/ Decision Making
Students will identify one of the equations used in exercises as occurring in industrial processes that cause environmental harm.(GLO:B5)
C. Essential Science Knowledge    Summary

Students will practice balancing chemical equations. (GLO:D3)
Students will convert word and symbolic equations back and forth.

Will you assess? If so, what?

1. Students’  ability to recognize unbalanced equations.
2. Students’ ability to correct unbalanced equations.

3. Students’ ability to convert word to symbolic equations, symbolic to word equations.

How will you assess it?

1. exit quiz, assignment on balancing (formative), unit test (summative)
2. balancing assignment sheet (formative)

3. unit test (summative), observation during skittle activity (formative)
	Teacher introduces the lesson by reviewing last days’ lab and questioning students about the equations that are written out as unbalanced equations. These equations from the lab are shown on the overhead.

Teacher asks students if these equations “obey the law” during activation phase.

Teacher models how to “balance” these equations and make them “obey the law” by focusing on :
Conserving the number of atoms in reactant and product sides of the equation,

Keeping subscripts the same, and

Drawing the atoms for each equation.

Teacher does 2-3 examples while probing students for assistance and asking for “the next step” or “what to do” or “what element is out of balance here?” Etc.

Teacher explains skittles activity and directs students to pick up materials from the front. (5 min.)

Teacher gives balancing equation tips on overhead (see notes)
Teacher assigns “balancing chemical equations” sheet as homework and refers students to web page (see attached)

(2 min.) application phase
Teacher hands out exit quiz asking students to circle the equations that do not “obey the law”
	Students hand in counting atoms exercise from last day.

Students analyse the equations and guess at what makes them “law breakers” (20 min.)

Students give answers to teacher’s questions, try examples on their own.
Students work to complete the skittles acquisition activity in pairs as they practice balancing equations and counting atoms represented by the skittles. Each color skittle is one type of atom. Students model the reactants and products and then draw there models on the sheet provided.
(40 min.)(GLO:C3, C7-problem solving, cooperative)

Students copy balancing equation tips from overhead into note books.(5 min.)

Students complete the exit quiz by circling the incorrect equations and giving a reason for their responses (5 min.)

	Counting Skittles activity sheets (1 per pair of students)

Enough skittles for the entire class, in baggies.
Safety: students should not eat skittles unless they have kept them from contamination.
Exit quiz questions prepared

Questions to consider in your planning / delivery
8. How long will each phase last?

See outline
9. How am I going to organize working groups?

Table partners.
10. How will I organise and distribute equipment?

All handouts distributed together at start of skittles activity.
11. What specific skill and knowledge development am I emphasizing?

Application of how well students can apply the theory behind the conservation of mass to actual examples.
12. Is there evidence of clear instructions and purposeful questions?

Oh yes there is!
13. What must I look for in monitoring student learning?

14. How can I diversify instruction?

Manipulating skittles-kinesthetic, adding visuals, etc.


	Planning Sheet for Single Science Lesson
	Lesson Title: Investigating Synthesis and Decomposition Reactions
	Cluster:  Chem. In Action S.L.O: 2-07
Grade: S2


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Gear Required/Safety Considerations

	1. Scientific Inquiry

Initiating, Researching & Planning
Implementing; Observing, Measuring &

Recording

Students observe a series of chemical reactions.
Analyzing & Interpreting

Students will analyse unbalanced chemical equations.
Concluding & Applying

B. STSE Issues/ Design Process/ Decision Making

C. Essential Science Knowledge    Summary

Students will investigate through observation synthesis and decomposition reactions.
Students will classify chemical reactions as either synthesis or decomposition. (GLO: E4-energy drives change)
Will you assess? If so, what?

1. Students’ ability to classify chemical reactions.
2. Students’ ability to observe chemical changes and determine if changes have taken place.

How will you assess it?

1.  Review of activity sheets and exit quizzes after class, homework assign from lesson 6 (formative) and also the unit test (summative).
	Teacher relates the synthesis reaction to the way that “opposites” attract using the movie clip from My Big Fat Greek Wedding and Power Point presentation. Different cultures are compared to different families of the periodic table-with sim. characteristics (valences) and habits in “who” they choose to unite with. Activation phase/psychological.
(video clip:7 min., ppt: 5 min.)
Teacher introduces decomposition reactions as being the reverse of a synthesis reaction and leads into the student activity. Teacher guides st. through part B by questioning and asking students to predict as the demo. progresses.
Teacher gives synthesis (zinc + sulfur & Iron + sulfur) and decomposition((NH4)2Cr2O7 & H2O2)  demonstrations as mentioned on the attached sheet. Evidential level (GLO: A2-evidence and models)

Teacher provides definitions, examples and descriptions of synthesis and decomposition reactions on PowerPoint.

Logical Level
Teacher hands out exit slips before students leave and assigns that emphasize the goal of the SLO which is classification of reaction types. Also included in the exit quiz is one sample that is neither a syn. or a decomp. in order to test for higher order thinking.
	Students complete the activity sheets provided as directed by the teacher. Students work in pairs to manipulate the paper cut outs of movie stars, and music groups to represent synthesis reactions (when couples get together) and decomposition reactions (when music groups break up) psychological level.(1-4)( 10 min.)

Students complete Act.5-8 of activity sheet related to observing and classifying the synthesis and decomposition demos. Students use the periodic table to predict the outcome before the teacher intitializes the reactions (Acquisition.) (20 min.)

Students complete Act. 9-10 of the activity sheet related to balancing equations and offering their own definitions of synthesis and decomposition equations.(10 min.)

Students copy notes about the reaction types into their note books.Acquisition.
(10 min.)
Students complete exit quiz on way out the door. Application.(5 min.)
	Overhead or chart of periodic table.
Supply of Zinc powder, sulfur powder, hydrogen peroxide, ammonium dichromate.

Wood splints, beakers, stopper, yeast, matches, wick soaked in alcohol
Exit quiz (1/student)

PowerPoint notes, projector

Big Fat Greek wedding DVD and player

Activity sheets and cut outs.

Questions to consider in your planning / delivery
1. How long will each phase last?

See outline
2. How am I going to organize working groups?

Table partners.
3. How will I organise and distribute equipment?

N/A
4. What specific skill and knowledge development am I emphasizing?

Observation skills, analysing, balancing equations…
5. Is there evidence of clear instructions and purposeful questions?
Clear instructions to activity, and the questioning used during the demos.
6. What must I look for in monitoring student learning?
Keep students on task during part A of activity.
7. How can I diversify instruction?



	Planning Sheet for Single Science Lesson
	Lesson Title: Investigating Single and Double Displacement Reactions (part 1)
	Cluster: Chem. In Action S.L.O: 2-07
Grade: S2


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Gear Required/Safety Considerations

	A.   Scientific Inquiry  
Initiating, Researching & Planning
Implementing; Observing, Measuring &

Recording

GLO: D3 properties and structure of matter are examined
GLO: E4-(energy is inherent in materials at the atomic level-drives change)
Analyzing & Interpreting

(GLO: A2-evidence and models)
Concluding & Applying

B. STSE Issues/ Design Process/ Decision Making
C. Essential Science Knowledge    Summary

Students will investigate single displacement reactions.
Students will classify single displacement reactions.
Will you assess? If so, what?

1. Students’ ability to classify single dis. Rxns.
2. Students’ ability to complete single dis. Rxn equations given the reactants only.

How will you assess it?

1. and 2. By questioning and the lab reports (handed in at end of class)-formative.
1. and 2. By providing a question sheet for homework (next class) and related unit test items-summative.

 
	Activation: Teacher reads aloud or asks students to read the story about “Temptation Island part 1” (attached) Could also be done with students acting out the parts of the characters with modification. Psychological Level
Teacher asks students to form groups of three and gives each member a colored circle, walks students through the changes of position so that the movement of elements in a single displacement reaction  is simulated. Psychological Level

Teacher gives guidance for the investigation into single displacement reactions and explains the lab, safety issues etc.(GLO: C1-safety practices)
Teacher places students in their lab groups formed at the beginning of the year.


Teacher places a series of unbalanced equations from the investigation (reactants only) on the board representing single displacement rxns. Asks for student predictions for the formula of the products. Logical Level/Application Phase
Teacher goes through the PowerPoint presentation tying the material together and bringing the investigations to closure

Logical Level/
	Students read or follow along as teacher reads Temptation Island part 1. Students answer corresponding questions, complete tasks directly on the sheet. (10 min.)

Students work in groups to simulate the movement of atoms during single dis. reactions. Complete tasks as they work together. (10 min.)


Students conduct the investigation gathering evidence and making observations that support single displacement analogy used earlier. Acquisition Phase/Evidential. (GLO: A2-evidence and models) GLO: C7 – cooperative activity, contributions of others valued(25 min.)

Students complete the chemical equations, and balance where necessary according to their lab worksheet as the teacher gives examples from the board. (10 min.)
Students record notes about single displacement reactions into their books as a permanent record of the theory behind today’s outcomes.(10 min.)

	Please see lab and activity sheets

The next two lessons provide a great context for questioning students (individually, in groups during the investigation, and as an entire class) about concepts that have been covered over the course of the unit so far. Misconceptions addressed in the diagnostic tool of lesson 1 can also be assessed during this class informally. Some example questions to consider posing to the students as they work through the investigation and activities include:
1.  What types bond? Covalent or Ionic?

2. Where do the new compounds come from? Do they just appear? Can you name them? Can you write their proper formula?
3. Can you describe how atoms are being rearranged to give new compounds?

4. How do you think the mass of the reactants would compare to the mass of the products? Why? 

5. Where do the gases come from? Describe their mass.

6.   Why don’t the metals form compounds with each other?  etc.



	Planning Sheet for Single Science Lesson
	Lesson Title: Investigating Single and Double Displacement Reactions (part 2)
	Cluster: Chem. In Action S.L.O: 2-07
Grade: S2


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Gear Required/Safety Considerations

	A. Scientific Inquiry

Initiating, Researching & Planning
Implementing; Observing, Measuring &

Recording

GLO:D4)
GLO: C7 – cooperative activity, contributions of others valued GLO: D3 properties and structure of matter are examined

GLO: E4-(energy is inherent in materials at the atomic level-drives change)
Analyzing & Interpreting

Concluding & Applying

Students will give their own definitions of double dis rxns.
B. STSE Issues/ Design Process/ Decision Making
C. Essential Science Knowledge    Summary

Students will investigate double displacement reactions.

Students will classify double displacement reactions.
Will you assess? If so, what?

1. Students’ ability to classify single dis. Rxns.

2. Students’ ability to complete single dis. Rxn equations given the reactants only.
How will you assess it?

1. and 2. By providing a question sheet for homework (next class) and related unit test items-summative.

 
	Activation: Teacher reads aloud or asks students to read the story about “Temptation Island part 2” (attached) Could also be done with students acting out the parts of the characters with modification. Psychological Level

Teacher asks students to form groups of 4 and gives each member a colored cut out circle, walks students through the changes of position so that the movement of atoms in a double displacement reaction  is simulated. Psychological Level 
Teacher gives guidance for the investigation into double displacement reactions and explains the lab, safety issues etc.

Teacher places  students in their lab groups formed at the beginning of the year.


Teacher places a series of unbalanced equations from the investigation (reactants only) on the board representing double displacement rxns. Asks for student predictions for the formula of the products. Logical Level
Teacher goes through the PowerPoint presentation tying the material together and bringing the investigations to closure. Logical/Acquisition.

	Students read or follow along as teacher reads Temptation Island part2. Students answer corresponding questions, complete tasks directly on the sheet. (10 min.)


Students work in groups to simulate the movement of atoms during double dis. reactions. Complete tasks as they work together. (5 min.)


Students conduct the investigation gathering evidence and making observations that support double displacement analogy used earlier. Acquisition Phase/Evidential. (GLO: A2-evidence and models) GLO: C7 – cooperative activity, contributions of others valued (35 min.)

Students complete the chemical equations, and balance where necessary according to their lab worksheet as the teacher gives examples from the board.(10 min.)


Students record notes about double displacement reactions into their books as a permanent record of the theory behind today’s outcomes. (5 min.)
	Please see lab and activity sheets

Questions to consider in your planning / delivery
1. How long will each phase last?

2. How am I going to organize working groups?

Lab groups predetermined at start of the semester.
3. How will I organise and distribute equipment?

Set up on cart ahead of classtime, one student from each group collects materials, one student cleans up.
4. What specific skill and knowledge development am I emphasizing?

5. Is there evidence of clear instructions and purposeful questions?

6. What must I look for in monitoring student learning?

Answers to questions from last lesson
7. How can I diversify instruction?




Jamie Neumann

