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What is the matter?
My sister asked me

As Isat and | gazed at
The Break fast before me

What is matter I thought to myself
Why matter is Pure Substance or
A Mixture of course

But what is a mixture I tried to recall
Oh, yes I remermber Homo geneous or
Heterogeneous or it's nothing at all

1 sat and I gazed at the breakfast before me
Then my sister asked again
WHAT IS THE MATTER?

I picked up my toast covered in raisins
And replied to her question
Why it’s Heterogeneous of course

~Chris Arsenio
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	Lesson 1 at a glance:

Activating

· Snowball Activity “Explain how chemistry plays an important role in your life.”

Acquiring

· Students share ideas and discuss various applications of chemistry in our world. 

· Observation skills activity where students explore the importance of observation.

· Students reflect on characteristics of keen observations. 

Application
· Students apply keen observation skills through a sparkler burning activity and filling out a concept frame. 
· Teacher brings lesson to the close, and students write one or two reflective sentences as part of a daily exit slip system.
Assessment

Students must submit their concept frames the following class.  Teacher checks for understanding at the particulate, symbolic and macroscopic level.
	Lesson 2 at a glance:

Activating

· Students draw on their prior knowledge to predict what particles of matter look like just as the Greek Philosophers did.

Acquiring

· Teacher draws out examples of items at the particulate level as we would represent them today.   

· Teacher leads a class discussion on how some Greek Philosophers believed matter was based on 4 elements and others believed in indivisible atomos. 

· Students complete a concept map acquiring assignment on concepts of matter using a variety of resources.

Application
· Students complete a R.A.F.T. activity.  The task is to compose a short t.v. commercial convincing the world of either Alchemist or Greek Philosophical views on matter.  Students assume the role of Alchemist or Greek Philosophers. 
· Students work cooperatively and then present their skit to the class.
· Teacher brings lesson to the close, and students write one or two reflective sentences as part of a daily exit slip system.
Assessment

Students will be assessed on their knowledge of the plays by completing a compare/contrast framework.

	Lesson 3 at a glance:

Activating

· Students build on previous lesson by watching two discrepant event demonstrations dealing with the concept that atoms are the building blocks of matter.

1. Al foil demo

2. Scented Balloon demo

Acquiring

· Students fill out a t-chart of any inferences they make during the demonstrations.

· Students conduct the vinegar/baking soda experiment to see if mass is conserved.  

Application
· Students answer questions related to the day’s experiences.  
Assessment

Students will be assessed on their ability to make inferences in science based on careful observation. T-charts will be collected at the end of the day for assessment.  
	Lesson 4 at a glance:

Activating

· Students go a graffiti activity on “Everything you know about atoms”  They must draw on prior knowledge of related words, picture and concepts.

· Acquiring 

· Students construct a Mystery Box

· Students receive essential knowledge on subatomic particles, symbols, mass and location.    

Application

· Students create their own analogy of relative size of subatomic particles within an atom.

Assessment

Students will be assessed on their ability to create their own analogy.

Students will be assessed on their ability to make inferences in trying to determine the inside of a mystery box.  Students will be assessed during the next class for this activity.  



	Lesson 5 at a glance:

Activating

· Students jot down 3 similarities and differences between alchemist and Greek philosopher chemists.

Acquiring

· Students read out role-play cards of various chemists from the past. 

· Teacher uses discussion to elicit notes on Dalton’s atomic theory. 

Application

· Students create poems based on Dalton’s or Lavoisier’s discoveries. 

· Students explore the chemistry of aged paper and create their own.  

Assessment

Students will be assessed on their interpretations of Dalton’s or Lavoisier’s work through their poems.
	Lesson 6 at a glance: 

Activating

· Students recall previous week in writing a quiz on atomic structure history.  

Acquiring

· Students complete a review timeline.

· Students see demonstrations of discharge tubes and take notes on their role in discovering electrons.   Relate discharge tubes to televisions and computers. 

· Students review from electricity characteristics of charges.  For charges, like repels, different attracts. 

· Students role-play Rutherford’s famous Gold Foil experiment and fill out accompanying handouts.  

Application

· Students complete a finalized timeline in the format of their choice.    

Assessment

Students will be assessed on their comprehension on the Rutherford worksheets.  


	Lesson 1 of 6

By Heather Murphy
	Lesson Title:  The Nature of Science, Observation and Experimentation 

Instruction Time:  1 hour                                                                                 Learning Outcome: S1-2-01
	Cluster:  Atoms and Elements,

              Overall Skills and Attitudes

Grade:  Senior 1 Science


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

	A. Scientific Inquiry

Initiating, Researching & Planning

Suggest why chemistry plays an important role in our lives which draws on entry-level knowledge using a Snawball activity.
Implementing; Observing, Measuring &

Recording

Record, organize, and display data using an appropriate format.  Students practise their observation skills.

Analyzing & Interpreting

Students analyze the steps they took in achieving accurate results through data collection. 

Concluding & Applying

Draw conclusions about the importance of keen observations.  Learn to appreciate how science has progressively extended knowledge over time through experimentation.  

B. STSE Issues/ Design Process/ Decision Making

Relate personal activities to the topic of chemistry.  

C.
Essential Science Knowledge     Summary: Students have knowledge of positive and negative charges and the particle theory of matter.  Students should reflect on what is good scientific observation. Students will practice and demonstrate this in their own

experimentation.  

Will you assess? If so, what?

I will assess student interest in chemistry through the class discussion as well as by reading students journal entries.  This will aid me in getting to know my students and determine the direction of future lessons.

How will you assess it?

Student will hand in a concept frame (SYSTH –11.36) based on their observations of burning sparklers.


	Teacher begins the lesson using a Snowball activity to acquire ideas about why the study of chemistry is important.  Students will receive one of two colours of paper.  On their sheet, they must answer the following question:

“Explain how chemistry plays an important role in your life.”  

Teacher tells students to crumple up the paper and toss it into a bucket located in the middle of the classroom.

Teacher debriefs the class by engaging students in a discussion of why chemistry is important in our every day lives.

Teacher asks students why observation is important in science.  Review see, hear, touch, taste and smell.  Warning: Explain why this isn’t always wise to do in chemistry!!  

Teacher has students work in pairs to analyze the chemical reaction of a sparkler burning.  Explain to students what the sparkler looks like at the particulate level.  Using fruit loops on the overhead works well in showing this.

Teacher ends the lesson by emphasizing

the importance of observations in experimentation.  
	Students have 5 minutes to respond to the question.

Students select a “snowball” of a different colour from their own and read the answer.  They discuss with a partner how the idea on the new paper differs from their own.

One student is in charge of recording ideas brainstormed on a large poster paper.  

Students test their own observation skills by choosing a partner and taking turns changing something about their appearance.  Eg.  One student removes an earring.

Students reflect on this activity.  Rating their skills from 1 to 10.  Students must select 5 characteristics of good observations.

One student is in charge of recording the observed details, while the other holds the sparkler.  Students contemplate on what has happened to the matter on the stick and records results in a concept frame.  See SYSTH: 11.36.

Students Complete a daily exit slip in their folders.
	Material Needed:  

· Coloured paper, two different colours.  Enough for one sheet per student.

· Sparklers, enough for one per pair.

· Matches.

· Fruit loops

· Concept Frames, SYSTH 11.36
Refer to Appendix:  *How Do Sparklers Work
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                                *Concept Frame
Questions to consider in your planning / delivery
1.How long will each phase last?

Snowball activity should take 30minutes.  Good discussion may increase the length.

Make sure there is at least 15 minutes for the sparkler activity.  Students should have at least 10-15 observations noted. 

2.How am I going to organize working groups?

Student will choose a partner, otherwise work is

individual.

3.How will I organise and distribute

equipment?

Equipment will be placed on the lab bench.  

4.Am I emphasizing specific skills and

knowledge development?

Students will practice their observation skills. 

5.Am I giving clear instructions and asking

Purposeful questions?

Make sure students take a risk and stretch their ideas during the discussion component.

6. What must I look for in monitoring student

learning

Monitor the students ability to reflect

on their observation practises.


	Lesson 2 of 6

By Heather Murphy
	Lesson Title:  Atomic Structure Timeline, Philosophers and Alchemist.
Instruction Time: 1 hour                                                                                 Learning Outcome: S1-2-01
	Cluster:  Atoms and Elements,

               Overall Skills and Attitudes
Grade:  Senior 1 Science


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

	C. Scientific Inquiry

Initiating, Researching & Planning:

In the next series of lessons, students will be involved through guided inquiry to infer the atomic structure.   They will be sketching models of the atom as we look at the associated historical timeline. 

Summarize and record information in a variety of forms.
Implementing; Observing, Measuring &

Recording

Record, organize, and display text information  (SciencePower 9, p. 175) using the compare and contrast format located in SYSTH  10.24.

Analyzing & Interpreting

R.A.F.T. activity.  Analysis of new information through the development of role, audience, form and topic.   

Concluding & Applying

Draw conclusions about the nature of science.

D. STSE Issues/ Design Process/ Decision Making
Discuss how various cultures have contributed to the development of science.

C. Essential Science Knowledge  Summary

A compound is a pure substance made up of two or more elements that are combined.  An element is a pure substance that cannot be broken down into simpler parts.  Greek Philosophers thought about the world, but did not perform experiments.  In their time some believed matter was composed of  “four elements”.  Others believed our world was composed of “atomos” which are indivisible particles in various shapes.  Alchemists were the first experimenters and they believed that elements could be changed into other elements.    

Will you assess? If so, what?

Student acquires knowledge in their R.A.F.T skits, and will be assessed on this knowledge by completing a compare/contrast framework. 

How will you assess it?

Compare/Contrast Framework
	Teacher starts off the class by having students imagine they are Greek philosophers.  They must predict what they believe the particles of their desk; a mug of hot chocolate, their body, the sun or a rock may look like. 

Teacher explains how Greek Philosophers did thought experiments just like this to explain the world around them.  The class discusses the ideas of such philosophers as Empedocles, Democritus, Socrates and Aristotle.  Teacher refers to page 175 of text and reviews the concept map of compounds and elements.   

Teacher asks students the relationship between compounds and elements. Teacher sets up a role -play.

Teacher asks students to list some elements.  Students must look at their periodic table to confirm if the are in fact elements.  

Teacher explains the acquiring R.A.F.T assignment.  Students explore Role, Audience, Form and Topic in the following context.  In groups, students must prepare a TV commercial convincing the viewing public of their view of matter from either the prospective of alchemist or Greek philosophers. 

Teacher assesses the student’s comprehension of today’s lesson by having students complete a compare/contrast form.
	Students draw their prediction on a piece of white paper, and write a paragraph explaining their beliefs.  Students share their prediction to a partner.

Students elaborate on the concept map in their own notes.  Students further their knowledge by linking existing concepts to others. 

Students act out the role-play of elements forming compounds. Students conclude that compounds are made of elements.  

Students acquire a list of 20 elements, which there are somewhat familiar with. Students are asks to relate the elements with their practical function.

Students refer to page 175 of their text or “Historical Ideas About the Nature of Matter” handouts, to gain knowledge of alchemist and philosophical views on atomic structure.  Students use class time to prepare their skit.

Students present skits.

Students compare and contrast the activities of early philosophers with the activities of alchemists.  Students differentiate these two approaches of science to modern scientist.  

Students end the lesson by completing the daily exit slip in their folders.
	Due Today:  Concept Frame of Sparkler burning activity

Material Needed:

SciencePower 9 Text, p.175

Compare/Contrast Frame

Visual aids of “atomos” and historical

figures are useful.

Copies of A24, A25 handouts found in

Appendix of curriculum documents. 
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Questions to consider 
1.How long will each phase last?

Activating students with making atom prediction should take 10-15 minutes.  The class discussion on philosophers may take 10-15 minutes.  

Most of the class will be devoted to students completing their R.A.F.T. activity skits and performing them to the class.

2.How am I going to organize working groups?

Teacher selects cooperative learning groups of

4 to 5 students per group, for the R.A.F.T

activity.

3.How will I organize and distribute 

equipment?

Students must bring textbooks to class.

4.Am I emphasizing specific skills and

knowledge development?

Students will be involved in interpretation of

the textbook through the use of drama. 

Students collaborate in groups to

apply their knowledge of historical atomic

structure views into a skit.

5.Am I giving clear instructions and asking

purposeful questions?

Search for prior knowledge of students during

class discussion as well as application of

student knowledge during their presentation of

skits.   

6. What must I look for in monitoring student

learning?

Ensure that students are making relationships

between historical discoveries and progression

of science.


	Lesson 3 of 6

By Heather Murphy
	Lesson Title:  Thinking small, Atomic small!
Instruction Time: 1 hour                                                                         Learning Outcome: S1-2-01
	Cluster:  Atoms and Elements,

               Overall Skills and Attitudes
Grade:  Senior 1 Science


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

	E. Scientific Inquiry

Initiating, Researching & Planning:

Trial ideas to discover the evidence of microscopic particles.
Implementing; Observing, Measuring &

Recording

Students record their observations during a teacher demonstration. Students will also be making observations from their own experiment.

Analyzing & Interpreting

Explain observations in terms of their understanding of matter.

Concluding & Applying

Students draw conclusions about how atoms are small but are evidential in our world.  

F. STSE Issues/ Design Process/ Decision Making

Students begin to build a mental science timeline to learn the origins of early chemistry, and the development of models of matter based on each scientist’s specific contributions.

C. Essential Science Knowledge   Summary

The idea of small particles was originated by evidence in the world around us.  There are numerous examples that infer this. 

Will you assess? If so, what?

Students understanding of the macroscopic demos at the particulate level.  

How will you assess it?

Through the information on their T-charts.

 
	Teacher beings the class by performing two demonstrations. Have students construct a T-chart.  On one side describe observations; on the other side have students make inferences.  

Demo 1:  Hold up a piece of Aluminum foil, and ask students what type of material it is made out of. Then tear the foil in half, and ask the same question.  Repeat the procedure several times.  This will help lead to an understanding that an atom is the smallest particle of matter.  

Demo 2:  Blow up a balloon with a scented fluid inside of it.  Discuss why the odour will travel throughout the room.  This will help reinforce the concept of atoms as tiny particles of matter.  

Experiment:  Go over the steps of the vinegar/baking soda experiment with your students.  This experiment demonstrates mass and chemical change.  There is a similar lab with can be followed in SciencePower9, p.179.  

Ask student:  

Did a chemical change take place?

What was the mass of the bag and it’s contents before and after mixing?  Do your observations agree with the law of conservation of mass?  

Teacher ends the lesson by referring to the two demos and one experiment as classic examples how early chemists had evidence suggesting that  the world is composed of something very small!
	Students create a T-chart and complete both sides.  One side will describe observations, the other will be the students personal inferences. 

Students make inferences of how the demonstration increased their understanding of atoms.  

Students will also use fruit loops to recreate the demo of Al foil at the particulate level.  Students will realize that you are separating atoms, not splitting atoms. 

Students also recreate this demo at the particulate level with fruit loops.  

Students complete the lab with a partner.  They must measure material accurately.  Review of using balances may have to be reviewed.

Students answer these questions and then share their answers.

Students end the lesson by completing the daily exit slip in their folders.
	**Ask students to bring in mystery box material for next lesson.

DueToday: Compare/Contrast of   

Philosophers vs. Alchemist

Material Needed

Aluminum foil              Balloons

Perfume                         Vinegar

Baking Soda                 Ziplock Bags

Weight Balance            400ml Beaker

Fruit loops

Refer to Appendix: Vinegar/baking soda experiment
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Questions to consider in your planning / delivery
1.How long will each phase last?

The demos will take less time than the experiment.  Try to save 40 minutes for the lab.  

2.How am I going to organize working groups?

Students complete the t-chart on their own. 

They may think/pair/share.  Lab groups may

consist of 2-3 students per group. 

3.How will I organise and distribute  

equipment?

The equipment should be set up prior to the

Class in order to save class time.

4.Am I emphasizing specific skills and knowledge development?

Emphasize will be placed on students reporting

Their thoughts into writing. 

5.Am I giving clear instructions and asking

purposeful questions?

See questions in teacher reminders.

6. What must I look for in monitoring student 

learning

Examine t-charts to ensure students have 

understanding at the particulate level.


	Lesson 4 of 6

By Heather Murphy
	Lesson Title: The Atom, Mystery box Inference Investigation!
Instruction Time: 1 hour                                                                                Learning Outcome: S1-2-02
	Cluster:  Atoms and Elements,

               Overall Skills and Attitudes
Grade:  Senior 1 Science 


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

	G. Scientific Inquiry

Initiating, Researching & Planning

Students brainstorm anything they know about the atom.

Implementing; Observing, Measuring &

Recording

Students observe trends in recorded words about the atom.  

Analyzing & Interpreting

Interpretation of the recorded data is done by drawing visual diagrams related to the words. 

Concluding & Applying

Concepts are linked based on their similarities.  

H. STSE Issues/ Design Process/ Decision Making

NA
C.
Essential Science Knowledge     Summary

The atom is the smallest particle of any given type of matter.  It is composed of subatomic particles: protons, neutrons, and electrons.  

The essentials of each subatomic particle:   

Particle

Symbol

Mass

Location

Proton

p+

1 amu

nucleus

Neutron

n

1 amu

nucleus

Electron

e-

1/1837

    amu

Electron shell

Will you assess? If so, what?

Current understanding of atoms can be assessed during the graffiti activity.  Student ability to make inferences should be assessed with the mystery box activity.

How will you assess it?  Establish a rubric.
	Teacher starts the class by introducing how to do the graffiti activity.  Students sit in groups of four with one big poster paper and numerous markers.  Teacher announces that students must report on the following topic:  Everything you know about ATOMS.  

As previously demonstrated in the last lesson, the teacher now defines the atom.  Discuss the possible existence of units that are smaller than an atom; protons, neutrons and electrons.  


Teacher uses the following analogy to help students appreciate the size of subatomic particles.  

Atom=sky dome in Toronto

Nucleus= baseball

Protons=marbles inside baseball

Electrons=mosquitoes buzzing around baseball.

Review the concept of positive and negative charges.  Opposites attract, same repulses. 

Teacher gives students instructions about how to complete the mystery box activity.  This activity will be used to allow students to apply the concept of making inferences in science.  

Teacher ends the lesson by emphasizing the importance of inference in science.  In the following lesson students will come to learn how scientist inferred the existence of electron, protons, neutrons and electron shells.
	Students write down words that come to mind about atoms (2 minute)

Students rotate their poster to the next group.

Students then draw related pictures on their new poster board. (1 minute)

Switch again!

Students then make links between concepts using arrows. (1 minute)

Students then receive their original poster and draw conclusion in a written summarizing paragraph. 

Students create and draw a similar analogy for their notes.

Students draw out what they now think the atom looks like.

Students create mystery boxes with a partner.  Each pair will have to suspend one of two objects within the box.  Then they will find another pair of students to switch boxes with.  Students perform simple tests on their box to try and determine the model inside.  Students draw out a mental model.  Students answer questions related to this activity. 

Students end the lesson by completing the daily exit slip in their folders.
	Due Today:  

T-chart inferences 

Material to make their Mystery Box

Announce Quiz:  Subatomic particles

Handouts A27 from Appendix 2.3 of

curriculum guides.

Boxes, objects to place inside the box, adhesive tape, and thin/stiff wire.

Refer to Appendix: Mystery Box Inquiry Analogy

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

Lesson should flow at a steady pace. The graffiti activity usually takes only 5-10 minutes.

2.How am I going to organize working groups?

This time I will choose working partners for the

students for the mystery box activity. 

3.How will I organise and distribute  

equipment?

Students were told the previous class to bring in

material for this activity.  Note:  have extra

material on hand!

4.Am I emphasizing specific skills and

knowledge development?

Inference is an important skill that should be practiced in the classroom.

5.Am I giving clear instructions and asking

purposeful questions?

See mystery box laboratory for meaningful

questions. 

6. What must I look for in monitoring student

learning?

Cooperative group work.  Creative testing techniques in mystery box activity.


	Lesson 5 of 6

By Heather Murphy
	Lesson Title:  Atomic Structure Timeline, Continued…
Instruction Time: 1 hour                                                                          Learning Outcome: S1-2-02
	Cluster:  Atoms and Elements,

               Overall Skills and Attitudes
Grade:  Senior 1 Science


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

	A. Scientific Inquiry

Initiating, Researching & Planning:

Evaluate the reliability, bias and usefulness of discoveries made by various chemist about atomic structure.

Implementing; Observing, Measuring &

Recording

Record, organize, and display the timeline of the atomic structure.

Analyzing & Interpreting

Identify and suggest explanations for discrepancies in the various models.

Concluding & Applying

Students draw a conclusion how the current atomic structure model has come to exist.

I. STSE Issues/ Design Process/ Decision Making

Students begin to build a mental science timeline to learn the origins of early chemistry, and the development of models of matter based on each scientist’s specific contributions.

C. Essential Science Knowledge   Summary

Today’s focus shall be on the first modern chemist, such as Lavoisier, Dalton and the review of Dalton’s Atomic theory.  


Lavoisier: Defined the term element and identified 23 different elements.  He based his investigations on careful measurement and observation.

When atoms combine, they do so in definite whole number ratios.  This is the Law of Definite Proportions.

Will you assess? If so, what?

I will assess students on their interpretation of Dalton’s atomic theory.

How will you assess it?

Through a science poetry framework.  
	Teacher beings the class by activating prior knowledge.

Teacher refers to alchemist and Greek Philosophers as pre-modern chemist.  Introduce the importance of experimentation in modern chemist.  Refer to the mystery box inference activity of the previous day. Make links to STSE to clarify the myth of the purely methodical “Scientific Method”.  Make references to creativity, persistence and curiosity as equally qualifying characteristics in discoveries. 

Teacher has students short descriptions cards of Lavoisier and Dalton through a theatrical role-play.   

Teacher asks responses from students and elicits notes for the students on these two scientists.  Include Dalton’s Atomic Theory.

Teacher puts on a science poetry framework on the overhead.  This will help students remember and analyze the details in their notes.

Teacher makes the point that although these discoveries may seem “ancient”, atomic structure is a relatively new concept in history.  This is a great time to relate history with chemistry through an activity of aging paper! Guiding questions may include the following…

Is the aging/yellowing of paper a chemical change or physical change? 

How can modern paper be treated chemically to reduce aging?

What products can be used to recreate the effect of aged paper?

Prepare various material for class that the students may experiment to “age” their paper. 
	Students jot down three similarities and differences between alchemist and Greek philosopher chemists. 

Students think, write, pair, and share their answers.

Two student volunteers read out descriptions. 

Students write down information in their own notes.  

Students create poems based on Dalton or Lavoisier.

Students age a few sheets of paper.  Students may choose to try more techniques at home.  

Students re-write their poetry onto paper as an assignment. 

Students end the lesson by completing the daily exit slip in their folders.
	DueToday:  Questions related to the mystery box activity.  

Re-announce quiz for tomorrow class.

Materials:

Paper

Various Products to “Age” Paper:

Coffee, Tea, Spices, Food Colouring, Buckets of water, Matches etc…

Refer to Appendix:  Role-Play cards and scripts, Bio Poem assignments, Chemistry poetry, BLM and internet source.


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

The trick is to have enough time left at the end of the period so that students can get creative in making their paper.   

2.How am I going to organize working groups?

Students are encouraged to their mind

Creatively to work, without copying the ideas of

others.

3.How will I organise and distribute  

equipment?

The equipment should be set up prior to the

Class in order to save class time.

4.Am I emphasizing specific skills and

knowledge development?

Teacher should assess if connections are being

linked in between scientist.  Science is a

continuous on going discovery process.

5.Am I giving clear instructions and asking

purposeful questions?

See questions in teacher reminders.

6. What must I look for in monitoring student 

learning

Thoughtful poetry should reflect student

initiated notes on Lavoisier and Dalton.

	Lesson 6 of 6

By Heather Murphy
	Lesson Title:  Atomic Structure Timeline, Thomson, Rutherford and Bohr!
Instruction Time: 1 hour                                                                          Learning Outcome: S1-2-02
	Cluster:  Atoms and Elements,

               Overall Skills and Attitudes
Grade:  Senior 1 Science


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

	A. Scientific Inquiry

Initiating, Researching & Planning:

State a prediction based on a observed role-play.

Implementing; Observing, Measuring &

Recording:

Describe various tools used by scientist for collecting date and information.

Analyzing & Interpreting:

Analyze how the works of one scientist can contribute significantly to the discoveries of other scientists.

Concluding & Applying:

Draw a comprehensive concluding timeline to all the scientists involved in the current atomic model structure.

B. . STSE Issues/ Design Process/ Decision   Making

Distinguish between science and technology.  

C. Essential Science Knowledge Summary

Students have a good understanding of Dalton’s Atomic Theory at this point.  They know of protons, neutrons and electrons in atoms.  Today lesson will be about the discoveries of Thomson, Rutherford and Bohr.  Who determined the presence the following, negative and positive charges in atoms, the central location of the positive charges in the Gold foil experiment and the quantum theory of electrons.  

Other topics that lead to further understanding, is a good understanding of discharge tubes used in Thomson and Bohr’s experiments.   Interesting Fact:  Discharge tubes also referred to, as Geissler tubes were a popular household decoration in the late 19th century.   

Will you assess? If so, what?

Today is a check- point of the previous series of lessons at the particulate level.   

Rutherford’s discovery of central positive charges.

How will you assess it?

Quiz and Rutherford worksheet.
	Teacher hands out subatomic particles quiz. 

Teacher collects quiz, and reviews answers on the board so students have immediate feedback.

Teacher writes a list of all the scientists covered in the timeline up to date.  Teacher asks students to list them in order with their major discovery.

Teacher will bring out a discharge tube if available.  If not, a visual picture of one is effective.  Lead discussion on how gases glow when placed in an electrical current at low pressure.  Further explain how glowing at the end of the cathode side of the tube indicates that a charge is causing the tube to glow.  

STSE examples:  Computer screens and televisions. 

Teacher reviews the concept of positive and negative charges attracting and repelling.  As discussed in a previous lesson.

Teacher recreates Rutherford’s famous gold foil experiment via role-play.  See attached activity.   

Teacher debriefs students on their understanding of this activity.  Do all students grasp the concept of positive charges repelling in Rutherfords experiment?  See activity sheet for further debriefing questions. 

Intro to Modern Physics…

Teacher asks students, why don’t the planets crash into the sun due to gravity?   Relate this to the fact that electrons do not crash into the nucleus.  A brief intro to quantum model. 
	Student completes the quiz.

Students recall previous lessons by completing a review timeline.

Students take notes on the topic of Thomson’s discharge tubes.  Students infer the significance of these results to the understanding of atomic structure at the time.  Discuss the plum pudding model or what I like to called the “Blueberry muffin model”

Students act out the Gold foil experiment and complete a worksheet during this activity.

Students ponder the questions and brainstorm ideas.  

Students complete a finalized time line of the history of the atomic structure for homework.

Students end the lesson by completing the daily exit slip in their folders.
	Quiz Today on Subatomic particles

Due Today:  Science poems on aged paper.  Teacher can now decorate the walls of the classroom with the work.
Material Needed: 

Discharge tube/ Geissler tube or a picture of one.

For Rutherford Role-Play: 

Rutherford Handouts, 5-10 sets of goggles, Fruit Loops and a bucket.

Refer to Appendix:  Emission line notes, Diagram of Rutherford’s Gold Foil Experiment, Quiz and Answer Key


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

Make sure that time is not a factor that rushes the students to finish the quiz.  Rutherford role-play activity will take approximately 15 minutes.

2.How am I going to organize working groups?

Quiz is individual, brave volunteers needed to

demonstrate the gold foil experiment.

3.How will I organise and distribute  

equipment?

4.Am I emphasizing specific skills and

knowledge development?

Teacher should emphasize the importance of

participation in the classroom to maximize

learning.

5.Am I giving clear instructions and asking

purposeful questions?

Debriefing is essential to the Rutherford activity. 

Asking students to consider the relationship

between Bohr’s electron shells to the planets is an

example that students will likely remember.

6. What must I look for in monitoring student 

learning

Assess the worksheets for comprehension.  


Appendix

Mass and Chemical Change

Lab Investigation





The greatest challenge when conducting chemical reaction is investigating mass during the chemical change.  It is very difficult to collect everything!  That is all the starting materials and all the products.  Lavoisier was one of the earliest chemists to use this “balanced” view of chemical changes.  What Lavoisier observed during his experiments is what we now call the law of conservation of mass:  In a chemical change, the total mass of the new substances is always the same as the total mass of the original substances.  Re-sealable bags make it a lot easier for you to observe this law than it was for Lavoisier.  We will talk more about Lavoisier another day.  What is important is that you realize the same clues early chemists did for the evidence that something very small and invisible forms our world.  

Problem

What happens to mass during a chemical change?

Materials

· Vinegar CH3COOH

· Baking Soda NaHCO3
· Weighing balance

· 2 empty film containers

Procedure:

1. Weigh out reactants, vinegar and baking soda, each in separate containers on a balance.

2. Mix reactants

3. Take final weight

Weight of Vinegar:       ___________________

Weight of Baking Soda:___________________

Weight after Mixing Together: __________________

Did the weight do down?  Attempt to pour the “gas” out of the beaker?  Did the weight decrease even more?  Does gas have a weight?

Now let’s try this experiment in a closed system:

1. Weigh out vinegar and baking soda in a closed system (zip lock bag).  Leave it on the balance and mix the reactants.

2. Does the weight decrease?



Example of Inference:

Forensic science often relies on taking the smallest clues and inferring enough evidence to solve crime cases.  Do investigators always reach the correct conclusions based on the evidence at the crime scene?

Define Inference in your own words, and provide an example: 

Define:

Example:

Mental Models is creating a picture of something that we have never seen.  Mental models may be a description in words or an actual picture.   Describe how Mental Models are similar to Inferences.   How are they different?

Similarities:

Differences:

MYSTERY BOX ACTIVITY:

In the study of Forensics, making inferences and constructing mental models requires practice and good reasoning skills.  

In this activity, you will construct a mystery box and make your own mental model of what is inside it.  Then you will challenge a partner to collect evidence, make inferences, and make a mental model about what is inside.  

What you Need:

Cardboard Box, the size of approximately a shoe box                 Adhesive tape

Objects to place inside the box                                                     Thin, stiff wire

What to Do:

1. Design a mystery box.  Keep in mind that:

· A simple but creative mystery box is better than one that is too complicated.

· Your box may not contain any liquid that could spill or any objects that could decompose, such as food.

· Your design must allow for simple tests or experiments, such as probing with a thin wire or shaking.

2. Construct your box.  You can

· Put in one or two objects that can move and make noise when the box is tilted.

· Tape a few objects to the inside of your box

3. Make a mental model of the inside of your box.  Your mental model must be based on the inferences you think your partner can make about it.

4. Seal your box, exchange boxes with a partner.

5. Perform simple tests to determine what is inside your partner’s box.  Make a table like one below or design your own way of storing all the information.  For example, you may wish to experiment with concept maps.  Include what you did and what you can infer about the internal structure of the box.  Give your assignment a title.

Sample Table:
Table Title goes here

	Test Conducted on Box
	Observations and Evidence Collected
	Inferences Made Based on Evidence

	
	
	


6. Put your inferences together to create a mental model of the internal structure of the box.  Then make a sketch to describe your model.

What Did You Discover?

1. Compare your mental models with your partner’s.  How similar are they?  Which inferences could account for the differences between them?

2. Which test yielded the most useful evidence?

3. After having completed this activity, in your own words, define the term “inference.”

	What I observed in this experiment…
	What I Inferred from this experiment…

	
	


Understanding Rutherford’s Gold Foil Experiment! 

1. Draw the Thomson Model of the atomic structure we saw yesterday.

     (Hint, I love blueberry muffins!)

        What do those blueberries represent? 

        What charge does the muffin bread possess?

2.     Which charges attract, which repel?

       +                   +

       +                    -

· -

3.  Draw an atomic structure that would account for positive alpha particles being thrown back in the opposite direction.


4.  Why did Rutherford believe that the positive charges were clumped in the centre of the atom after his Gold foil experiments? 
Rutherford, A Kiwi Chemist on a Mission!

“Hey cool!  Protons are gathered in the middle of the atom!”  (Not in Rutherford’s own words…)
Alpha Particles

Alpha particles are fairly heavy, positively charged particles that some radioactive atoms commonly emit. We now know that an alpha particle is actually the nucleus of a helium atom, with two neutrons and two protons. One of Rutherford's recent experiments had convinced him that alpha particles and helium were the same thing, but "nucleus," "proton," and "neutron" meant nothing to him...yet. 

Rutherford decided to test Thomson model out by launching alpha particles at a thin piece of gold.

 


This is a diagram incorporating the three findings.

R is the source of alpha particles

F is the foil that scatters alpha particles

M is the microscope used to look at the detector

Rutherford Discovered:

1) Almost all the positive alpha particles went through the gold foil as if it were not even there. 

2) Some alpha particles were scattered by 2 degrees of less.

3) A very, very few (1 in 8000!) alpha particles were turned 

      through an 90 degree angle or more!

Rutherford Inferred key aspects in atomic structure:

1) The nucleus is so small that the odds are overwhelmingly in favor of alpha particles flying right on through the gold foil.

2) Some alphas, by pure random chance, will pass near some gold atom nuclei while going through the foil and be slightly moved off path.

3) A very, very few alphas, by pure, random chance, will hit a nucleus almost head-on.  The alpha traveling at 10% the speed of light, penetrates the atom and gets very close to the nucleus.  However, the repulsion between the alpha and the atom nucleus is so great that the atom flings the alpha back out.  
What Does an Atom Look Like???

1.  Dalton’s Model (1800’s):

Picture

-The atom is not visible to the eye or even a microscope.

-(Dalton thought that the atom contained no subatomic particles)

Dalton’s Atomic Theory:

1. All elements are composed of atoms.

2. Atoms of the same element look alike.  They all have the same mass, and chemically behave the same way.

3. Different elements have atoms that differ in mass and chemical properties from the atoms of every other element. 

4. The joining of atoms of two or more elements from compounds.

5. Atoms are neither created nor destroyed.

2.  Thomson’s Model (1904)

(The Blueberry muffin model)

Picture: 

-Thomson did experiments with a gas discharge tube.  While studying the passage of an electric current through a gas, he discovered very light negative particles called electrons. 

-In further experiments with the gas discharge tubes, he discovered much heavier positive particles he later identified as protons.  

Rutherford’s Model

Picture:

-Rutherford discovered the Nucleus: a very tiny, dense, and positively charge core of an atom.  It weighs 99.95% of the mass of the atom.

-All of the atoms positively charged subatomic particles are the protons.  They are all contained in the nucleus.

-The nucleus is surrounded by mostly empty space.  This is where rapidly moving negatively charged electrons are scattered outside the nucleus.  

-Electrons and the space they take up determine the size of the atom.  

Bio Poem of a Chemist

 


         Follow the following formula for a pleasant product!

1. First Name

2. Four traits that describe your character

3. Discoverer of _____________

4. Lover of ______________, _____________, ____________ (list 3 things or people)

5. Who feels ______________, ___________,______   __________ (3 items)

6. Who needs _____________,_____________, ________________ (3 items)

7. Who fears _____________,_____________, ________________  (3 items)

8. Who gives _____________,_____________, _________________(3 items)

9. Who would like to see _____________,__________, __________ (3 items)

10. Resident of ___________________.

11. Last Name

Other Chemistry Poem

    Or try something completely different!

[image: image2.png]CHEMISTRY

Chemicals are in your life
Hydrogen everyone knows
Electrons have a negative charge
Moles can almostweigh holes
Tons are atoms that have a charge
Silver is the best.
Thermonuclear s very hot
Reduction, some things are left
Y has nothing yet to mateh it but

research still goes on ¥ will

some day have aword

By then I will be gone.

arlene. Martin




For more chemistry poetry :  

http://wwwchem.csustan.edu/chem3070/chempoem.htm
http://rtt.colorado.edu/~jusuf/chempoem.html
Chemistry Experiments

Chemical Reaction: Mixing 2 or more different chemicals to produce a substance with different properties.

Physical Reaction:  Mixing different things together, where all the substances remain unchanged.

1. Phenolphethalein + Windex (Base due to Ammonia)

2. BURNING PAPER!

Simple right?

Not really…

Flash Paper…soaked in Nitric Acid (Nitrating Cellulose)  

What about Flash paper?  Burns 200 times faster than paper…more reactive…what does this mean?  

3. Candy Lab

Citric Acid + Sugar =  Sour Kids?

Baking Soda + Citric Acid =  Fizz or Sweet Tarts?

Baking Soda is a base, All bases taste bitter

Fizzes when combined with an Acid

4. Baking Soda + Vinegar

Vinegar =

Baking Soda =

What gas is being released?  Carbon Dioxide?

Chemical Reaction = 

5. SPARKLING LEMONADE

     CO2 carbonates our drinks!

Let’s take a look to see a simple solution…

Water and juice crystals….Oh look, citric acid is in juice crystals!

What happens if we realease a base into it?

6.  Crystal Tree

Sodium Silicate (l)  +  Copper Sulfate (BLUE ) , Nickel Sulfate (GREEN)  and Magnesium Sulfate (WHITE)

The metal found in the crystals react with the sodium silicate and forms a new compound.

1. Crystals become surrounded by sodium silicate

2. Which reacts with metal in the crystals

3. Forms a new compound

WHY IS THE GROWTH UPWARDS?

The pressure on the sides of the tube is greater than the pressure on the top of the   crystal.

7.  ACETONE the Peanut-Eater

-We are seeing a chemical reaction

The Acetone separates the Styrofoam molecules that are bonded together.

Gas trapped inside the Styrofoam is released and the Styrofoam peanut collapes.

8. GEODE plus an ACID

What if we crack it open?  What type of reaction is this?

As my friend cut the geode in half, water poured out of it. You see, a geode has a hollow core that is filled with water, making it lighter in weight than a regular stone of the same size. The water, along with minerals that leech into the geode, form beautifully colored crystal formations on the inside of the rock. My friend turned the cut halves so that I could see the insides - it was absolutely breathtaking! I would never have guessed that something that looked so plain and worthless on the outside could be so beautiful on the inside. One glimpse at the interior beauty completely changed my opinion!

Okay..now let’s add an acid!


What happens?  
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