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Grade 6 Topic D: Evidence and Investigations

General Learner Expectations:


The Students will:

6-8 Apply observation and inference skills to recognize and interpret patterns and to distinguish a specific pattern from a group of similar patterns.

6-9 Apply knowledge of the properties and interactions of materials to the investigation of a material sample.

This class consists of 20 students.  There is one ADHD female student in the class.  Inquiry method is used throughout the unit.  By inquiry questioning I imply that one open-ended question at a time will be asked, and I’ll provide ample response (wait) time for answers.  Think-Pair-Share is also utilized frequently.  By this I mean that the students have done this many times in my classroom and know what I expect.  They think internally, then share those thought with a partner and then as a class we share our thoughts.  Think-Pair-Share sometimes includes Think-Write-Pair-Share.  For alternative strategies the ADHD student will be offered more direct instruction and be paired with a more capable, task driven students as a role model, peer-tutoring method.

I know that I scripted many of these lessons but as a first year teacher I feel more comfortable with this approach.  If at any point something is unclear please feel free to call me for clarification (this is something I would do with a substitute teacher as well).  

Kimberley Clarke 406-1188 or 619-4869.
Lesson Plan # 1

Introduction: Observation

Grade: 6  
Subject: Science

Time: 75 mins

Specific learner Expectations: 

 The student will:

3) Recognize that evidence found at the scene of an activity may have unique characteristics that allow an investigator to make inferences about the participants and the nature of the activity, and give examples of how specific evidence may be used.

Focus: Using the knowledge they have gained from the introductory film, are the students able to use their observation skills to effectively identify the perpetrator? From this the students will develop an awareness of the importance of careful observation in investigation. Are the students able to distinguish between facts and opinions and do they understand the concept of evidence and what role it plays in an investigation? 

Materials:

Teacher
Students

Film: Bill Nye the Science Guy: Evidence and Investigations, 20 copies of Master 1, blank overhead copy of Master 1, overhead pens, teacher cue cards, Clue game board, chart paper, felt markers, predetermined signal for “perpetrator”, “perpetrator”: James, a parent volunteer (from another class) in the school that the students recognize but don’t see very often.
Science Journals, Science Logs, pens/pencils

Anticipatory set:

· Have the game board Clue out, and set up with all the pieces scattered on the board.

· Inquiry method: Teacher asks questions one at a time leaving quality wait time for students to think and answer. Ask the class the questions: Who knows what this game is called? Who knows how to play it?  Can they explain it? Ask the class what the main objective of the game is?  Discuss solving a crime.  What does that mean?  Predict and write in their Logs what they think might be involved in solving a crime, using a context map.  Give them 3-4 mins to briefly write down their ideas.

· Now, as a class, develop a giant context map using “crime solving” as the focal point.  Have the students come to the paper and add their ideas (on a voluntary basis).

Procedure: Today we are going to begin a new science unit called Evidence and Investigation, this will tie in nicely to the mysteries unit we are doing in Language Arts.

· Have your science journals ready on your desk and watch the film very closely. In your Logs I want you to record five different ways you can collect evidence from a crime scene. And in your Logs I also want you to describe at least one of the evidence investigation activities the students perform in this film.  Play film.  At the end of the film give the students about 10 minutes to finish their entries. When most of the students are finished with their entries give the signal to the “perpetrator”.

· Note: Inquiry method: Setting up the dramatic presentation. James comes into the class, up to my desk and takes my water bottle off my desk.  (perpetrator)

· I’ll turn around and say Hey, who took my water?  There will be some confused students, some snickering, illustrated alarm etc. All types of reactions are welcome and accepted but that will be good. The goal here is to have the students describe what the perpetrator looked like. Have the “secretary” hand out the copies of the Master 1 to each student.  Have the students first put down what they personally saw, their own descriptions without the assistance of anyone else.

· Inquiry method: Circulate around the class, and ask specific “leading questions” of students, like what do you think made you remember that characteristic? Etc.  Here is where you’d be checking for understanding. Using the overhead copy of Master 1, go over with the class their perceptions of the perpetrator. Have the some volunteers from the class come up and demonstrate what they saw (role playing). 

· Discuss all the categories, hair, eye colour, etc.  Discuss what else could be added to the sheet?  What was taken, can they describe it?  Ask what the class thinks distinguishing characteristics means?  Use think-pair-share here. Why would “distinguishing characteristics” be important in an investigation? On the back of the sheet write which way he went, how he got away, who was the victim, what did the victim do?

· Emphasis is to be given to the importance of observation in investigations.

· Inquiry method: Class discussion: What is evidence and why do we bother to investigate? Facts and opinions should come up in the discussion. Back to the overhead, use the definition sheet, discuss the difference between facts and opinions.  Use the examples of “evidence” they gave to describe James.  Ask what the students think the definitions are for evidence and investigation. Use “think-pair-share” here.  Use the overhead and as a class develop an appropriate definition for evidence and one for investigation.  Let the students negotiate the meaning of these two separate but related concepts.

· Reiterate that investigation is the careful study of the evidence – make sure they tie these two concepts together. Have them write these definitions in their science logs. 

Closure:

· Take out your science Journals.  What did you learn today?  Pose question to the class. They should come up with something like: Today we learned how important careful observation is in investigations, if they don’t, write this on the overhead and have them copy it into their Science Journals as the title for today’s entry along with today’s date. Have them write a few lines about what they learned today in Evidence and Investigation. Also have them write 2 or 3 things they remember about the criminal we had in class today.

· Circulate around the class checking for understanding by asking rapid fire questions, ie: tell me what a distinguishing characteristic is, what does evidence mean, what was one thing you remember about the crime from earlier, tell me one thing you remember from the film. Have them hand in their Science Logs.

Alternative Strategies: 

· During the discussion of facts and opinions, if students are having difficulty distinguishing between facts and opinions go back to the specific examples they gave in describing James.  Discuss which of those descriptions are fact and which might be opinion.  

· For the ADHD student in the classroom, I’d have the overheads photocopied with all the notes on it already so that she can follow along and not get frustrated by the speed of the class.  

· I’d only ask her to find at least three different ways you can collect evidence from a crime scene, from the movie, instead of at least five, like the rest of the class.  If she finds five-great, but I don’t want her to become discouraged if she can only find three. 

· For the students who are finished early with the descriptions of the perpetrator, I’d have them try to do a quick composite drawing, like they do of criminals when there is no picture.  

Evaluation summary: 

1. Observations will be done throughout this lesson, and checking for understanding will be done through the rapid-fire question portion of this lesson.  

2. The student’s Science Logs will be assessed for finding the required information in the film and for their accuracy of their notes from class.  

3. We also did a context map of what the students knew about crime solving, later we will add to this context map by adding to the middle word (crime solving) the term Investigation as well as any other concepts discovered throughout this unit.

4. Summative:  Teacher made unit exam and various quizzes throughout the unit.

Lesson Plan # 2

Observation: Recent Human and Animal Activity

Grade: 6  
Subject: Science

Time: 75 mins

Specific learner Expectations: 

 The student will:

1) Recognize evidence of recent human activity, and recognize evidence of animal activity in a natural setting.

2) Observe a set of footprints and infer the direction and speed of travel.

Focus: Are the students able to recognize recent human and animal activity?  Can the students determine that this activity is recent or not?  Can the students make inferences from the evidence about what kind of activity might have taken place?

Materials:

Teacher
Students

20 copies of handout 2, overhead copy of handout 2, overhead pens, teacher cue cards, chart paper, felt markers, coffee cup (steaming), wet spot (coffee ring on desk), yard stick, camera, coat and outdoor shoes, whistle, watch.
Science Journals, Science Logs, pens/pencils, coat and outdoor shoes

Anticipatory set:

· Have the steaming coffee cup on a shelf in the back of the room. Have the “ring” of wet coffee on the teachers desk

· Inquiry method: Pose this to the class “Look what someone has done to my desk!” What do you think might have caused this wet ring on my desk? Could it have been done yesterday?  Why, why not? Do you think it was done recently?  Why, why not? What makes you think so? What evidence is there to support what you think?

Procedure: Last time we talked about evidence and what exactly is evidence.  Today we are gong to discuss human and animal activity, and how the evidence can tell us something about that activity.  We are also going to talk about what “recent” means.

· Today we are going to go outside and use our observation skills to look at some “recent” human and animal activity.  Explain the entire activity before you line them up to take them outside.  Handout the questions (handout #2) and use the overhead to discuss the “Questions to ask yourself while investigating.” Discuss the questions and what is the expected format of their answers.

· We are going to go outside and investigate some recent human and animal activity but we must remember our rules for going outside during class time: Stay together, one person talking at a time, even though we are outside we must remember to use our inside voices so that we do not disturb the other classes in session. Line everyone up and have them put on the appropriate attire to go outside. Have the students bring with them the question sheet to use as a guide, and their pencils.

· Bring the yard stick, whistle and the camera

· Go outside and find the first example of recent human activity. (footprints in the snow).  Inquiry method: Pose the question “What happened here?”  Let the students brainstorm.  Think-Pair-Share.  Have the students verbally respond, they must provide support for their suggestions, probe for this if the students do not provide support or evidence to back up their suggestions.  Pose all the questions on the handout together (guided practice) Checking for understanding here. Do another finding together covering all the questions.

· Let the students in pairs or small groups go off into the play area (school property only) and have them find their own evidence of recent human activity.  Remind them to try and find evidence of recent animal activity.  Have them record their evidence.  Also remind them that if they can not see you as the teacher that means that you can not see them and that they must stay within visual range. (Safety check).  They must reconvene in 25 minutes on the whistle where ever the teacher is standing. Circulate around the school grounds checking with each group for their understanding of recent human activity and to ensure that they are on task.

· Discuss the use of the yardstick in measuring the distance between foot/paw steps, and how steps that are further apart might mean that the subject is moving quickly, and that steps that are closer together might mean that the subject is moving more slowly.  Photograph some exemplary examples of recent human activity.

· After 25 minutes on your watch, blow the whistle and have the students meet up with you. Have the students share their findings with you and the others in the class. Inquiry method: Discuss with the students why you might take pictures of evidence.

· Use these pictures later to add to the evidence bulletin board that you are developing

· Return to the class

Closure:

· Take out your science Journals. Have the students right in their journal addressing the question “what types of evidence supports the notion of recent human and animal activity?”

· Today we learned once again that observation is very important to investigation.  Tell me one piece of evidence that your group found of recent human or animal activity, and tell me one inference that you made as to the type or reason for that activity.  Let’s add what we learned today about investigating to our “crime solving” context map on the wall. 

Alternative Strategies: 

· For the ADHD student in the classroom, I’d have the overheads photocopied with all the notes on it already so that she can follow along and not get frustrated by the speed of the class.  

· I’d have the ADHD student paired with a student that is noted for being on-task

· If it is too cold outside then put this lesson off until a better weather day.

· Anyone who says that they cannot find any evidence should then be directed to where they can find some.

· If this persists, or if the majority of the class says that they cannot find anything, then another guided practice session should be done.

· Extension activity: If students think they are finished and the time is almost up have them compare and share with other groups the evidence that they found.  Group A could describe the evidence they found and group B can try to make inferences based on the information that group A gave, and vise versa.

Evaluation summary: 

1. Observations will be done throughout this lesson, and checking for understanding will be done through the guided practice portion of this lesson and the circulation around the schoolyard to each group.  

2. The student’s Science Logs will be assessed for answering the required questions on the handout using the information attained through this lesson.  

3. The question sessions will also be assessed both for the students understanding as well as for the overall teaching evaluation.

4. The addition to the context map will also serve as a form of assessment.

5. Participation and cooperation will be evaluated by using a checklist while circulating around the schoolyard checking on each group (this is because participation is crucial for the students to complete this assignment).

6. Summative:  Teacher made unit exam and various quizzes throughout the unit.
Lesson Plan # 3

Guest Speaker: Edmonton Police Force

Grade: 6  
Subject: Science

Time: 120 mins (recess in the middle)

Specific learner Expectations: 

 The student will:

3) Recognize that evidence found at the scene of an activity may have unique characteristics that allow an investigator to make inferences about the participants and the nature of the activity, and give examples of how specific evidence may be used.

4) Investigate evidence and link it to a possible source; e.g., by: classifying fingerprints collected from a variety of surfaces

Focus: What kind of unique characteristics does “evidence” possess? Why are these unique characteristics of evidence important?  What inferences can be made from the evidence that we as investigators find, about the activity and the participants in that activity?

Materials:

Teacher
Students

Overheads, overhead pens, handouts, police kit (dusting kit, video, police workbook, notes for Constable John), glassware (with fingerprints on it), tape, talc powder, black construction paper for saving the print removed from glassware, chart paper, felt pens, 20 magnifying glasses, table for Constable John’s demonstrations
Science Journals, Science Logs, pens/pencils, Innovations in Science pg. 142-145

Anticipatory set:

· A crime was committed over the weekend and this cup is our only evidence, how are we going to figure out whodunit?

· Have the students brainstorm; write these ideas on chart paper.

Procedure: The unit we are doing in science is Evidence and Investigations.  There are many kinds of science, we study Chemistry in grade 5, and Biology is another form of science.  Can you think of any other kinds of science?  

Well Evidence and the Investigation of a crime are also science.  This science is called Forensic Science.  What does Forensic mean?  Does anyone remember what Bill Nye’s film told us Forensic meant?  From what you already know about evidence and investigation, can you formulate a definition for forensic.  Think-pair-share. 

· Forensic means: something which can be used in court = Evidence = Facts.  Forensic police officers try to find out if there was a crime committed and if so who committed the crime

· Inqury method: First they examine the crime scene, what are they looking for? They take lots of pictures, why? They take fingerprints, why?  Then they present the evidence that they found in court.  What kind of evidence might they present in court?

Constable John is here today to help us learn about what unique characteristics evidence might have and how we can make inferences from this evidence about the participants and the nature of the activity.  Please remember that he is also a teacher and you will extend him the same courtesy you extend me.  We will be on our best behaviour today for Constable John.  If you have any questions feel free to ask but remember to raise your hand and wait to be called on.

Lets welcome Constable John to our classroom.

· Constable John will discuss with the class his personal experience with:

· What kind of physical evidence do police officers look for at a crime scene.

1. Fingerprints

2. Footprints –learned last lesson

3. Blood and blood stains

4. Fibers, from what?

· Hair

· Carpet

· Clothing

5. Glass

6. Tire impressions, from what?

· Cars

· Bicycles

· Snowmobiles

7. Bite marks, teeth impressions

· Today we are only going to be looking at fingerprints, how they are made and how they and how we can find them on “the cup” evidence from the crime committed over the weekend

· Why are fingerprints important to the police solving crimes? – ID someone, no 2 have the same, like snowflakes, even identical twins have different fingerprints.  What is a fingerprint?

· Have the students pair up.  Have the secretary (classroom based job) hand out the ink sheets, supplied by Constable John. (similar to a ink pad but designed specifically to take finger prints.

· Have the students form a semi-circle around the table where Constable John will do his demonstration.  Constable John will show them how to “take” each other’s fingerprints; he’ll do 2 fingers of each student.  The student pairs are then to “take” the rest of each other’s fingerprints in the same way that Constable John showed them, left and right.

· Wash Hands (there is a sink with soap in the classroom)

· Get a magnifying glass and compare your fingerprints with your partners, notice any differences? These differences are what make your fingerprints so individual. Remember the characteristics you did for your characters of your mystery stories that you are writing in Language arts, well fingerprints have characteristics that make them individual as well; next class we’ll go over those characteristics.

· Officer John is going to show us how to “lift” fingerprints from a crime scene after recess.

· The break for recess should be about here (1 hour into the lesson)

· Officer John will explain how the dusting kit works and how it is used.  Constable John is going to let each of us try this but we must take turns and respect his equipment. While you are waiting for your turn to try the police dusting kit, you can try using baby powder.  Why might baby powder work? (Very small granules of powder). Innovations in Science pg. 142-145.
· Make a fingerprint on a cup. Lightly pour some baby powder on it, make sure you cover the area. Then very carefully tap the cup on the table and gently blow the excess off. Use a piece of tape, and carefully place the tape over the print.  Carefully lift the tape off the glass and put it sticky side down onto a piece of black construction paper.  Why are we using black construction paper?  (Because you can see the white from the baby powder then)

· Try lifting other peoples fingerprints while you are waiting your turn or if you have finished your turn with Constable John

· When all the students have had a turn with Constable John in lifting fingerprints using the police dusting kit, have the students return to their desks and play the video (supplied by Officer John) Crime in the Classroom (12 mins long). Have the students write down one thing from the film that we still have to try in class in their science logs.

Closure:

· Let’s thank Constable John for joining us today to show us how to lift finger prints and take fingerprints and especially for sharing his personal stories with us in how forensic science can be applied to real life 

· Inquiry method: Tell Constable John: What does forensic mean?  Why are fingerprints important?  Tell us one new thing you learned today about evidence?  What is physical evidence; give us an example. Take out your science Journals. Describe in your Journals the experience you had today.  Describe the unique characteristics that make up fingerprints. Let’s add what we learned today about investigating to our “crime solving” context map on the wall. 

Alternative Strategies: 

· For the ADHD student in the classroom, I’d have the overheads photocopied with all the notes on it already so that she can follow along and not get frustrated by the speed of the class.  I will give one on one time to the ADHD student if she needs it for understanding and behaviour management.  

· I’d have the ADHD student paired with a student that is noted for being on-task

· If the students are finished with the lifting portion of the lesson early then have a variety of surfaces (plastic, paper, pitted, smooth, rough) for them to try to lift fingerprints from. 

Evaluation summary: 

1. Performance based assessment of their fingerprint taking and lifting will be done throughout the class period.

2. Observation will be done to check for their understanding throughout the period, with a focus on response to questions posed both by myself as well as questions posed by Constable John

3. Their science journals will be assessed as to their description of both the overall activity of the day as well as their description of what unique characteristics of fingerprints are.

4. The addition to the context map will also serve as a form of assessment.

5. Summative:  Teacher made unit exam and various quizzes throughout the unit.
Lesson Plan # 4

Fingerprint Classification

Grade: 6  
Subject: Science

Time: 60 mins

Specific learner Expectations: 

 The student will:

4) Investigate evidence and link it to a possible source; e.g., by: classifying fingerprints collected from a variety of surfaces

Focus: using the information from Constable John last time and the handouts, can the students classify their own fingerprints as well as those from an example?

Materials:

Teacher
Students

Overheads of various fingerprints, overhead pens, 20 fingerprint quizzes, magnifying glasses (20), Chart paper, felt pens
Science Journals, Science Logs, pens/pencils, their fingerprints from last class, the handouts from last class (Constable John’s)

Anticipatory set:

· Remember when Constable John was here, he was talking about how our fingerprints can be classified?  What kinds of words did he use to describe our fingerprints? – Whorls, Loops, Arches.

· Can anyone hypothesize what these three kinds of fingerprints might look like?

· In your science log, make a hypothesis by drawing a picture of what you think a whorl fingerprint might be, and then draw what you think a loop fingerprint might look like, and finally what an arch fingerprint might look like. Take out your fingerprints and use the magnifying glasses to have a closer look at your fingerprints.

Procedure: Today we are going to look at our own fingerprints and at examples of fingerprints to determine what characteristics these fingerprints have.

· Using the overhead, have the students follow along in their handouts that they received last day. Show the example of the Arch fingerprint. (Start on one side and leave on the opposite side). Discuss the characteristics of this type of fingerprint. Think-pair-share method. Show the example of the Whorl fingerprint. (circles). Discuss the characteristics of this type of fingerprint. Think-pair-share method. Show the examples of the Loop fingerprint. (Start on one side and leave on the same side). Discuss the characteristics of this type of fingerprint. Think-pair-share method.  Have the students write in their science Logs the general differences between these three types of fingerprints.

· Put on the overhead “Composite X”.  As a group, deduce what type of fingerprint this is (guided practice).  Have them take their magnifying glasses and examine their own fingerprints and classify them.  Circulate around the room checking for understanding.  Once they are finished have them leave their fingerprints on their desk and circulate around the room examining other students fingerprints. Have the students present any interesting observations they make about their fingerprints (their own or their classmates) 

· Next have the students take their seats again, have them turn to the handout that labels the small characteristics of the fingerprint (island, ridge ending, bifurcation and lake). Put the same overhead up. Have the class compare these four different characteristics and voice their observations. Have them use their magnifying glasses and examine their own fingerprints again and see if they can find any of these four ridge characteristics.  Circulate around the room checking for understanding.

· Have the students write or draw and label in their science logs each of these four ridge characteristics.

· With 10-15 minutes left in the period had out the fingerprint classification quiz. Give the instructions clearly and ask them to label neatly, they can colour code if they so choose to.

Closure:

· Today we learned that each of us has very individual fingerprints and we had a close up look at the characteristics that make our fingerprints unique.  When we sign something, our signature is sort of a stamp of who we are.  If we were going to send Constable John a Thank You card for coming to our class last day, can anyone think of a way that we could sign his card so that he’d know it was from us? (they should say by putting our fingerprints on it, if they don’t then suggest it) 

· As each one of you leave for recess today let’s leave our fingerprint on his card.  Remember to be careful when you leave your fingerprint; try to do it the way he showed you so that he can see all the ridge characteristics. Let’s add what we learned today about investigating to our “crime solving” context map on the wall. 

· When your done that on your way out the door, tell me one ridge characteristic that you found in your own fingerprints.

Alternative Strategies: 

·   If they finish classifying their own fingerprints early they can pair up with another student who is having difficulty classifying their own fingerprints (peer tutoring)

·  The ADHD student in the class may need to be paired the entire time, first see how she does on her own but if she begins to get frustrated then pair her with a more able student 

· For the quiz the ADHD student can use different coloured pencil crayons and does not have to label the diagram, as long as each characteristic is a different colour and then she can draw a line connecting the label at the bottom of the page to the circled example 

· If they are done the quiz early they can either find more than one example of the characteristics on the quiz or go back and use the magnifying glasses to find examples in their own fingerprints

· If the class is finished early then they can work on a thank you card for Constable John which will be continued in the closing.

Evaluation summary: 

1. Checking for understanding will be done while circulating around the classroom while they are classifying their own fingerprints.
2. Their science logs will be assessed for their hypothesis (drawings) of the three types of fingerprints (not for correctness, but rather for the hypothesis itself)

3. There is a quiz classification of a unknown fingerprint at the end of class
4. They also have to tell me one ridge characteristic on their way out, an anecdotal record of that will be noted.
5. The addition to the context map will also serve as a form of assessment
6. Summative:  Teacher made unit exam and various quizzes throughout the unit.

Lesson Plan # 5

Graphology

Grade: 6  
Subject: Science

Time: 75 mins

Specific learner Expectations: 

 The student will:

4) Investigate evidence and link it to a possible source; e.g., by: analyzing handwriting samples to identify the handwriting of a specific person.

Focus: Can the students use their observation skills to compare and analyze a piece of unknown handwriting and deduce who might have written it?  

Materials:

Teacher
Students

Overheads (handwriting sample from student), overhead pens, magnifying glasses (20), photocopied student handwriting (anonymous and generic) (20)
Science Journals, Science Logs, pens/pencils, Innovations in Science pg. 146

Bernard and the Catnip Caper, by Berniece Freschet (lower than grade 6 reading level students), The Maltese Feline, by Mary Christian (at grade 6 reading level students)

Anticipatory set:

· Inquiry method: Remember the mysteries that we reading in our Language Arts this morning.  Can someone please summarize the mystery?  Do you remember what one piece of evidence the detectives had to go on? (ransom note) How did the detectives use this ransom note to get more clues to solve the case?

Procedure: Today we are going to take a close look at our handwriting to determine if we can see any distinguishing characteristics.

· Remember we looked at fingerprints and Constable John taught us how to lift and leave a fingerprint.  Who remembers why this is important for investigation? In your science logs I’d like you to hypothesis what the distinguishing characteristics of your handwriting might be and why the study of handwriting is important.  Think-Pair-Share method.

· On the white board write their ideas (they should suggest ransom notes and other such notes left by a perpetrator, if they don’t reflect them back to the Police Film that Constable John showed the class)

· Remember that the study of evidence is called forensic science; well the study of handwriting is called Graphology (write this on the board and have the students copy it into their science logs).

· Pair the students up. Have each of them write on a clean sheet of paper: “The shy brown fox jumped quickly over the lazy dog” and sign their name (put this on the overhead/white board) (this sentence has every letter of the alphabet in it).  Using the magnifying glasses, have them closely examine their own handwriting. Now get the students to trade handwriting samples with their partner, and again with the magnifying lens, closely examine their handwriting.

· Inquiry method: What’s different about their handwriting in comparison with yours?  Identify areas that are similar and areas that are different. Think-pair-share method. Now take a new piece of paper and try to copy or forge their partner’s handwriting. What parts were easy to copy, what parts were more difficult?  Why? Now take the magnifying lens and closely compare the two samples (forged and original).  What do you notice about the forged piece? (Look for the pauses in writing where the ink pools, and look at the fluidity and the crossing of the “t’s” etc. and the formation of each letter, the way they begin a word and end off a word)

· Have the students take their magnifying glass with them and circulate around the class and look at other people’s handwriting and try to figure out which one is the original and which one is the forged piece.

· Circulate around the class during this part of the exercise and check for understanding, as informal interview inquiry questions like “what do you notice is different, which is the forgery do you think, why?” (Remember to always give plenty of wait time).

· Have the students reconvene, put a copy a student’s handwriting on the overhead.  Hand them out a piece of student handwriting (photocopied and blown up a bit).  Discuss with the students the distinguishing characteristics that they see in this piece of handwriting. Have them circulate around the room with their magnifying glasses, trying to deduce whose handwriting it is.

· Once they have decided whom they think wrote the mystery note, have them write in their journals describing who they thought wrote the note and what made them come to that conclusion, have them include any distinguishing characteristic that they saw.  The journals will be graded for their justification using evidence (facts) that they observed.  This justification needs to be present in this journal entry.  Have them share this journal entry with their partner.

Closure:

· Distinguishing characteristics in fingerprints such as bifurcation, ridge endings, islands and lakes are what make our fingerprints unique, what are some of the distinguishing characteristics of our handwriting that we discovered might make them unique?

· What evidence might be present in a forged handwriting sample that would give us clues that it is a fake?  Think-Pair-Share method.

· Let’s write some of these ideas down in your journals. Let’s add what we learned today about investigating to our “crime solving” context map on the wall. 

Alternative Strategies: 

· I’d have the ADHD student paired with a student that is noted for being on-task

·  If students are finished early they can try to forge another person handwriting and compare those differences.  They also could try to distinguish the differences between different pen inks using their naked eye.

· If a pair of students are having problems distinguishing the different characteristics of their handwriting have them form a small group of four with another more able group (peer tutoring).

Evaluation summary: 

1. Observation will be done throughout the lesson to ensure the students are on-task and understand the objective of the lesson.  This will be assessed through the variety of questions asked.

2. Their journals will be assessed on the basis of their conclusion of whose handwriting they thought it was but more so for their justification of the supporting evidence.

3. In the closure, their understanding will be check in their response to the questions asked and their written responses in their journals.

4. The addition to the context map will also serve as a form of assessment
5. Summative:  Teacher made unit exam and various quizzes throughout the unit.

Lesson Plan # 6

Chromatography

Grade: 6  
Subject: Science

Time: 60 mins

Specific learner Expectations: 

 The student will:

4) Investigate evidence and link it to a possible source; e.g., by: analyzing the ink from different pens, using paper chromatography.

Focus: Can the students deduce, from what pen, unknown ink originated, based on their scientific observations and forensic testing?

Materials:

Teacher
Students

A variety of non-permanent black markers (different kinds), have other colours too for extension activity, roll of filter paper or coffee filters, 10 bread tins (or similar), water bucket, scissors, 10 inch wooden dowels, tape, prepared sample (unknown pen) for each group, large piece of paper, cup of water, magnifying glasses
Science Journals, Science Logs, pens/pencils, scissors, Innovations in Science pg. 146-147

Anticipatory set:

· Have a large piece of paper with writing in non-permanent felt on a flat surface.  (It can have the notes from the handwriting lesson on it.)   Have the students gather round for the “pretend” lesson.  Have a cup of water sitting close to the paper. Last day we discovered that the way we write has particular characteristics that make it unique.  But examining the handwriting is not the only way to find out who might have written a particular message.  Now accidentally spill the water on the paper. (The ink will run).   Don’t debrief here, just have the students return to their desks and continue (as if nothing happened, the goal is to get the students to make the connection of the water spill accident to the chromatography lesson on their own).

Procedure: Inquiry method: What else in handwriting has distinguishing characteristics besides the formation of the letters? (Ink, paper written on etc., write these on white board.) What did we do to investigate our handwriting?  Take out your journals and make a prediction of what kind of test you might do to investigate the ink in our handwriting, drawings and/or writings are acceptable and welcome.  Share these predictions with a partner.  Share them with the class.

· What is the scientific name for the study of handwriting? = Graphology.  The study of the ink in our pens also has a scientific name, chromatography.  The dyes in the ink can be very different when we look closely, even though they look the same with the naked eye.  All five of these black ink felts look like the same colour right?  Well let’s see.

· Get into pairs, and take out your textbook. On page 146 in the Innovations in Science text, it has directions for your experiment with ink chromatography.  I want you to label your specimens with the letters that correspond to the felt marker you used.  Then on a separate sheet in your science logs I want you to make a chart.  Put the label of the felt on the left, in the first column I want you to predict what you think you might see, include the possible colours and any pattern you think the ink might reveal.  In the right column I want you to put down what actually happened. E.g. 

Specimen
Prediction
Actual









· Follow the directions 1-7.  You’ll use the bread pans for the water basins and the wooden dowels to hold up your paper specimens.  I want you to do at least five different black felt pens.  Be sure to do the Sharing portion of the textbook too.  Try looking at your specimens with your magnifying glass.  

· Inquiry method: What do you see with the magnifying lens, what colours did you see, what kind of patterns did you see, were you surprised by any of the ink specimens, why?  How close were you in your predictions?

· Clean up and use tacks to hang the specimens to dry on the Whodunit bulletin board.

Closure:

· Today we learned about chromatography, which is the study of ink.  In your science logs I’d like you to draw a cartoon (at least 3 cells) sketch of the method you used to investigate the ink in the felt pens.

· Let’s add what we learned today about investigating to our “crime solving” context map on the wall. 

Alternative Strategies: 

·  If the students are done with the black felt pens then they can try other colours and try drawing a design on the paper and see what happens. Directions for this are found on the bottom of page 147 in the Innovations in Science text in the More to Explore section. 

· If the students are having problems getting started then a teacher demonstration of one or two pieces will be done so that the students know what to do.

· Again the ADHD student will be paired with a student who is known to remain on task

· If the ADHD student is having difficulty with the instructions then a verbal walk through will be done, if she is still having problems than a teacher demo or student demo should be done.

Evaluation summary: 

1. Observations of the students while they are performing this chromatographic forensic test will be a form of assessment; anecdotal records will be kept.

2. The tables of the predictions and actual results will be assessed.

3. The students’ cartoon drawing of the paper chromatography method will serve as an assessment

4. The addition to the context map will also serve as a form of assessment
5. Summative:  Teacher made unit exam and various quizzes throughout the unit.

Lesson Plan # 7

Footprint Analysis

Grade: 6  
Subject: Science

Time: three 75 min blocks

Specific learner Expectations: 

 The student will:

2) Observe a set of footprints and infer the direction and speed of travel.

4) Investigate evidence and link it to a possible source; e.g., by: classifying footprints collected from a variety of surfaces

Focus: Can the students infer the direction of travel of a human based on footprints left behind?  Can the students design a study to infer the height of a person based on their footprint?  Can the students design a study to infer the speed a person was traveling on foot from their footprint and their stride length?  Can the students collect footprints in cased molds and can they distinguish differences between two footprints?  Can they classify an unknown footprint using a scientific method of observation? 

Materials:

Teacher
Students

Footprint in the Sky, by John Dickson Carr (copies for each student), white board, whiteboard pens, Day 1: yard sticks, personal odometer, 4’ by 4’ tray with sand and 2 footprints in it, roll of white paper taped down on a clear area of the floor, 

Day 2: shoes, black construction paper, pan cooking spray, baby powder, dirt in a pail, sand in a pail, variety of paper,

 Day 3: Plaster of Paris, 4’ by 4’ tray with sand, shoes 
Science Journals, Science Logs, pens/pencils, Innovations in Science pg. 148-150

Anticipatory set:

· Do a round robin read aloud of Footprint in the Sky, by John Dickson Carr (cross-curricular connection to L.A.) In their journals they are to write a KWL for footprint analysis.  What they know and what they want to know.  Think-Pair-Share.

Procedure: As we can tell from the story, detectives look very carefully for all kinds of clues.  Footprints often provide valuable clues.  Consider the questions in the Innovations in Science textbook pages 148-149.  Think-Pair Share method.  Write your conclusions to these questions in your science log books. 

· Day 1

· Today we are going to look closely at a set of footprints and we are going to infer the direction of travel and use an investigative technique to determine the speed of travel.  Inquiry method: Hypothesize how you could determine the direction of travel and the speed of travel in your science logs, I think that …. because. Share with the class.  Write these ideas on the whiteboard. Put the students into groups of 4.  Ask the students to DESIGN A STUDY, which would measure how tall this person was based only on these footprints. Ask what physical properties of the prints might have that would help answer that question. (Depth of prints, length of each print, stride distance...). Elicit from students (or point out) that print depths could vary depending on their weight, softness and wetness of soil, etc. Likewise, establish that stride could vary due to pace (how fast), tilt of path, etc. Inquiry method: "How could we determine if there is a correlation between footprint length and a person's height?" If students don't suggest measuring their own feet and heights, give some clues that should bring them to suggest this. Have them discuss their findings with their group, then have a class sharing time.
· Can you now design a study to determine the speed at which you travel from the length of your stride?  Using the materials available deduce a plan of action and test it’s reliability for measuring the relation between foot size, stride length and speed of motion.  Be sure to record your predictions and findings in your science logs.  Test out the accuracy using the personal odometer. Make any adjustments to your hypothesis and write your findings/conclusions in your science log book.

· Can you, using the technique you designed, determine the height and speed of the unknown footprints in the sand?  Discuss your findings with your group.  As a class discuss the classes findings. 

· Day 2     Review parts of Footprint in the Sky, by John Dickson Carr

· Remember when Constable John was here and he taught us how to both take a fingerprint and lift a fingerprint, well today we are going to “take” a footprint.  It would be hard to “dust” for footprints since they don’t really leave any oil behind, and we know that that is how fingerprints are made.  Inquiry method: How is a footprint made?  If oil causes a fingerprint, what might cause a footprint?  Using the different materials provides can you leave a footprint for others to examine?  Look in the Innovations in Science on page 149 for some guidance if you’re not sure where to start.  Put your footprint on display, don’t put your name on it but instead put the secret # from the teacher on it. Look at your classmates’ footprints and compare them with your footprints.  Make a list on a sheet of paper of all the students in the class.  Deduce whose shoe print belongs to whom.  At the end of class compare your answers with the students in the class.  Amend or defend your conclusions to your classmates.

· Day 3   Review parts of Footprint in the Sky, by John Dickson Carr

·  Remember when Constable John was here and he taught us how to both take a fingerprint and lift a fingerprint, and last day we “left” a footprint.  Inquiry method: When Constable John was removing a fingerprint from something that was too big to take back to the police station what did he do?  (He lifted it with tape and took it with him).  Well footprints are usually in mud or snow or something on the ground.  How are we going to take that footprint with us if we want to examine it more closely?  Let’s write these ideas on the white board.  (Some kind of cast or mold should be brought up, if not present leading questions towards this result, have the students recall the story Footprint in the Sky, by John Dickson Carr).  

· Today we a going to get into groups of 4 again and choose someone in the group to make the footprint in either the sand or the dirt pail, then we are going to make a cast of their footprint.  First there will be a teacher demonstration and then the students will be performing this activity independently (as small groups). Ask a member of your group or class, preferably someone wearing a runner with a distinctive tread, to step firmly into the soil sample. Prepare plaster of paris by gradually adding 200 ml of water until the mixture is thick and creamy, but thin enough to pour. Stir carefully to avoid bubbles. Pour the plaster of paris into the shoe imprint in the soil sample. Pour carefully so that the plaster of paris covers the whole impression. Avoid bubbles. Prepare more plaster of paris if necessary, but remember, the thinner the layer of plaster, the faster it will dry. Set your impression aside to dry and proceed with the analysis of your soil sample.
· Once their cast is made they are to write in their science logbooks the procedure that they used to cast the footprint along with the possible reasons for taking a cast of a footprint.  They are to answer the question “Why would a detective want to cast a footprint and what can a footprint tell a detective about that person?”

· Closure:

· Mini-closures will be done at the end of each day where by the students will add the daily activity to the unit’s context map as well as a wrap up of the general information from those activities through a series of open-ended questions. 

· A more intense de-briefing will occur at the end of the three days where by the students will be questioned more specifically about footprint analysis and they will be asked to share their inferences and discoveries with the entire group.

· Footprints are like fingerprints, a lot more can be inferred when a closer look is taken.

· A larger portion of the third day’s lesson will be devoted to adding to the context map all the information that they have attained/discovered over the course of the past three days.

· In their journals they are to write a KWL response to footprint analysis.  Now they will add what they have learned with regards to footprint analysis.

Alternative Strategies: 

·   Day 1: If students need extra help, provide them with guided/leading questions and possibly direct them to the FBI for kids website where they explain how height is directly relational to foot size and how stride length is directly relational to speed of motion.  If they were done early I’d have them help another group to deduce a viable plan of action (peer teaching).  If they are all done early then they can draw a cartoon depiction of the method they choose to discover the relationship between foot size and height, and stride length and speed.

· Day 2: If the students are having difficulties with leaving an appropriate footprint I’d suggest trying the Pam cooking spray and the black construction paper.  If they are finished early then I’d ask them to find additional ways of leaving a footprint and have them discuss which ways are the most clear and which ways make the print difficult to see.  They could also do the extension activity found on page 150 of the Innovations in Science textbook.

· Day 3: If students are having difficulty with the casting of the footprint, a more direct instruction approach will be initiated.  More explicit instructions will be given.  If the students are finished early they can try casting a handprint and determine whether or not casting a handprint is of any benefit.

· Challenge can be added to any of these three days by decreasing the amount of direct instruction or by having the students use the computer and go to the FBI for kids website and try the extension activities found there for footprint analysis, all of these activities are on-line based but still have benefits towards their development of higher-level thinking skills.

Evaluation summary: 

1. The students KWL responses will be used as an assessment for the footprint analysis portion of this unit.
2. Although not explicitly stated throughout the lesson, observation will play a key role in the assessment of the students throughout these three lessons.  How they work together to problem-solve, how they share their ideas and how they negotiate meaning, will all be noted in anecdotal notes. 
3. Their recordings of their hypothesis and their finding will also be assessed (science log books).  The procedure explanations are important and need to be clear.
4. The addition to the context map will also serve as a form of assessment.
5. Summative:  Teacher made unit exam and various quizzes throughout the unit.
Lesson Plan # 8

Fabric Forensics

Grade: 6       Subject: Science      Time: 75-min block (fabric) 60-min block (computer)

Specific learner Expectations: 

 The student will:

4) Investigate evidence and link it to a possible source; e.g., comparing samples of fabric.

ICT Outcomes

General Outcome

C.6 - Students will use technology to investigate and/or solve problems. 

Specific Outcomes 

The students will:

2.3 use graphic organizers, such as mind mapping/webbing, flow charting and outlining, to present connections between ideas and information in a problem-solving environment 

2.5 solve problems requiring the sorting, organizing, classifying and extending of data, using such tools as calculators, spreadsheets, databases or hypertext technology

General Outcome
F.6 - Students will demonstrate a basic understanding of the operating skills required in a variety of technologies.

Specific Outcomes 

The students will:

2.1 power up and power down various technologies and peripherals correctly 

2.3 use peripherals, including printers and scanners

Focus: By applying the knowledge of the properties and interactions of materials to an investigation, can the students correctly identify unknown samples of materials? Can the students develop a table on the computer to effectively display and show connections between characteristics of a variety of fabrics?

Materials:

Teacher
Students

Fabric swatches, worksheets to record data (see appendix), lemon juice, bleach, fabric soap, vinegar, microscopes (8) prepared slides of each fabric, lab coats (20), safety goggles (20), rubber gloves (20 pairs), eyedroppers (8), beakers (4), word cards, and direction cards for each station (see appendix).  20 computers in the computer lab, printer paper.  Candle, tongs (day 2)
Science binders, science journals, pencils, computer discs (floppys)

Anticipatory set:

· Come in dressed in a lab coat, have tape on your glasses, and with a magnifying glass in your hand, begin looking at the students’ clothing (material).  Have a piece of fabric in your hand (one that closely matches your own lab coat.  Check individual students’ clothing while saying “ no can’t be him/her, wrong color, can’t be him/her, wrong texture etc.  Then check yourself and proclaim “it was me!”
Procedure: Remember the characteristics of fingerprints we did; island, lake, bifurcation and ridge ending.  Those characteristics are what make each fingerprint unique.

· Inquiry method: What other physical evidence have we been looking at that has some unique characteristics (footprints, handwriting (graphology).  Today we are going to discover the characteristics that may or may not be unique to different types of fabric. Why might fabric be important in a crime scene investigation? (refer to the movie that constable John showed the class as well as the Bill Nye the science guy film we viewed at the beginning of the unit)

· We are going to perform a variety of tests on different types of fabric.  Inquiry method: What characteristics about fabric do you think might make it unique? (Colour, texture, physical pattern). What kinds of tests could we do so we discover more characteristics about fabric, we could look at it more closely than just our naked eye (look at it under a microscope).  We could try to tear it, does it tear easily, and does it shred? We could see if it absorbs water or not?

· Well I have set up 7 stations for you all to work at to discover more characteristics about the fabric

· First we must go over our science station rules:

· You must wear protective eyewear at ANY liquid station

· You must wear rubber gloves and use tweezers when picking up material that has been soaked by a solvent

· If you get any liquid on your skin you must dilute it immediately with cool water, and inform the teacher.

· Take the students on a tour of the stations, pointing out the possible hazards and going over the directions with them, questions are encouraged during this time.

· You’ll each get your own fabric, for the station where you’ll be performing a variety of liquid tests, you must see me first.  I have smaller pieces of fabric for you to use at this station, but I’ll only give them to you once I have seen that you are wearing your protective eyewear and gloves. The microscope station already has small slivers of fabric for you to look at on slide, please do not adjust the microscopes, they are ready for you to use and have been pre-focused. You are going to choose a piece of fabric, then perform all the tests on that fabric, when you are finished with that piece then you can choose another type of fabric to perform all the tests on. Continue through all the tests trying as many fabrics as you can before recess

· More than one student can work at a station at one time, BUT only two people at the liquid station at once please.

· Work at your own pace, but work efficiently, you want to get as many samples of fabric done as you can.  Record your findings on the exhibit sheets provided.

· Next day we are going to take the findings we have on all of our exhibit sheets and input them into a table we’ll make on the computer.

· Note: this part of the lesson can be omitted if the school policy is no fire in the classroom.  Before they go to the computer lab, have the burn test set up.  Have the students bring with them their exhibit sheets, and on the bottom of each exhibit test sheet have the students add Burn Test.  This will be a teacher demonstration only and the students are to OBSERVE only.  They can make a note as to the results of each burn test on their exhibit test sheets.

· Bring with you all the different exhibit sheets that you have for the fabric that you tested as well as their computer discs – go to the computer lab. 

· Once in the computer lab have the students launch a Word program (they have done this before). Have them design a table that will display all their data from the 6 tests and however many pieces of fabric they tested. They must give their table a title and put their name and the name of the unit as well as the lesson name somewhere on the page, as well as the date.

· Something along the lines of:

Fabric exhibit # 
Colour
Will it wrinkle
How does it feel
Will it stretch
Repel or absorb water
Dye leak

W  V  L   B 
Draw a picture of what the weave

A

Polyester
Pink
No
Smooth 

Slippery
No
Repel
N
N
N
Y


C

Leather
Tan
No
Soft

Smooth

Thick
Y
Repel
N
N
N
N


F

Lace
Green
No
Rough

Nobly
Sort of 
Absorb
N
Y
N
Y


· Once the table is complete and they have a composite record of the fabrics they’ve tested they should print 2 copies out and put one in their science binders and hand the other one in.  They must remember to do another drawing from station 6 for each fabric (other wise the table will not be complete. These are handed in for marking as well as for display on the (on going) Who-Dun-It display. The example one can be photocopied and handed out to the students so that they have a guide to follow, but only as a guide, they can format their table in any way that they want as long as it effectively displays all the data from each of the tests.

· Once they have completed their table, printed it off and handed it in, they then can proceed to type their entry for today’s science journal entry. Their science journal entries are standard daily questions.  What did I discover today, what did I find interesting, what do I want to know more about, how did I feel in science today, and was there anything I was confused about? When this is complete they can also print this off and add it to their science journal.
Closure:

· Inquiry method: Today we looked at the different characteristics of fabrics.  Tell me one characteristic of fabric that might make it unique to another fabric, and what was the test we used to discover that characteristic?  Tell me a reason why fabric forensics is important to a crime scene investigation?  Let’s add what we learned today about investigating to our “crime solving” context map on the wall.

Alternative Strategies: 

· Have extra fabric for those who work through their fabric quickly.  If half the class begins to lag behind then pair them up and have them do the stations together (Vygotsky – scaffolding).  The goal here is to have them do at least 3 different pieces of fabric.  In the computer lab if some students are having difficulties they should get together with their technological buddies and work together, composing a single data table but with both students findings on the same table (they must then print off 4 copies).

Evaluation summary: 

1. The addition to the context map will also serve as a form of assessment
2. Observations will be done throughout the activity. 

3. Checklists:  Participation and cooperation will be evaluated during the forensic fabric testing activity.  Station safety will also be assessed.  The table will be evaluated based on the following specifications.

Student
Name/title/date
Table w/ rows and columns
All 6 tests are clearly labeled
All fabrics are clearly identified
Neat
Added feature

Jane
· 
· 
· 
· 
· 
· 

1) Their science journal is to be handed in for a spot check evaluation, both for the students and for my teaching strategies.
2) The addition to the context map will also serve as a form of assessment.

3) Summative:  Teacher made unit exam and various quizzes throughout the unit.
Fabric Forensics

Exhibit:



Colour:

Tests

Will it wrinkle?

How does it feel?

Will it stretch? (Across or sideways)

Does the fabric absorb or repel water?

Does the dye come out in water?

Vinegar?

Lemon Juice?

Bleach?

Draw a picture of what the weave of the fabric looks like under the microscope.



Station 1

Will it wrinkle?

Squeeze the fabric into a ball in your hand and then release, is it wrinkled?

Yes or No

Station 2

How does the fabric feel?

Soft, smooth, rough, hard, cold, warm, fuzzy, furry

Station 3

Will the fabric stretch?

Pull the fabric across, sideways, and diagonally, does it stretch at all? If it does stretch, which way does it stretch the most, across, sideways, of diagonally?

Station 4

Does the fabric absorb water or does the water sit on top of the fabric in a small bead?

Use the eyedropper to place 2 or 3 drops of water on the fabric and see if the fabric absorbs the water

Station 5

Does the dye come out of the fabric when soaked in warm soapy water?

Vinegar?

Lemon Juice?

Or Bleach?

First you need to put on your protective eyewear.

For this station you will need little pieces of fabric from Mrs. Clarke.

Place a piece of paper towel under your cloth pieces.

Put on your rubber gloves.

Using the eyedropper, squeeze one dropper full of water onto one piece of fabric, wait 30 seconds (use the class clock), then lift your piece of fabric up and record whether the fabric dye bled onto the paper towel.

Continue until all your little samples of fabric have been recorded properly.

Station 6

Draw a picture of what the weave (pattern) of the fabric looks like under a microscope.

Take one slide at a time and look at it under the microscope to see what the weave looks like.

Do not adjust the microscope.

Draw a picture of the pattern you see.

Consider these questions.

Does the surface look smooth?

Do you see straight lines or curved ones?

Do the lines crisscross or do they all run in the same direction?

Lesson Plan #9

Soil Analysis

Grade: 6  
Subject: Science

Time: two 75 min blocks

Specific learner Expectations: 

 The student will:

4) Investigate evidence and link it to a possible source; e.g., by: classifying tire prints and soil samples

Focus: Can the students use their observation skills to identify an unknown tire impression from known tire impressions?  Can the students use a scientific method to identify an unknown soil sample from a series of known soil samples?

Materials:

Teacher
Students

4 varieties of known soil and 1 unknown, coffee filters, microscope, 100 ml graduated cylinder, 250ml beaker, pH paper, 

Day 2: various tire impressions in each of the 4 soil samples, magnifying glasses, 5 tire samples (only three will be used for the impressions)
Science Journals, Science Logs, pens/pencils

Anticipatory set: Have a small muddy spot on the floor in the classroom before the students come in.  Ask the students how we can figure out who left this mud here.  Inquiry method: There are no footprints and no fingerprints, what else might give us a clue as to where this mud came from and who left it here?

Procedure: If the students don’t come up with looking more closely at the mud it’s self then give them more open-ended leading questions to guide them.  

Today we are going to take a close look at different soil samples and see if there is anything in soil that might give us clues as to it’s origin.  Inquiry method:  Why might this be important for detectives?  Write your ideas in your science logs.  Think-Pair-Share method.  What kinds of tests could we do on soil to distinguish one type of soil from another? Think-Pair-Share method.  Discuss the benefits of certain tests on soil to an investigation.

These soil tests would be set up into stations.
· Describe each station and explain briefly what is to be done in each station. 

 Microscopic Examination

Obtain small samples of the various soils. Using a microscope, make drawings of each sample. Examine and draw your unknown sample. 

Water-Holding Ability of Soil

Measure 100ml of the soil sample.  Put this sample into the coffee filter.  Put the coffee filter with the soil sample on top of the 250 ml beaker. Fill the 100 ml cylinder with water.  Pour that water into the soil sample. Allow the water to run through the packed soil sample.  When the water has stopped running through, read the amount of water that ran through the soil sample into the beaker cylinder.  Record the volume of water held (Volume held = 100 ml - volume in beaker. Repeat this procedure using all the soil samples including your unknown sample.

 pH

Use the water sample, which passed through the soil sample in Water-Holding Ability of Soil Station and pH paper to determine the pH of the known and unknown soil samples. If the water is coloured or clouded by soil particles, filter or centrifuge to obtain a sample that is as clear as possible.

Record your findings and your diagram in your science log books.

Part 2

· Inquiry method: Have the students discuss what types of things leave tire impressions.  What can a tire impression tell us? Reflect back to the film that Constable John showed the class.  How did the police in the film use tire tracks to track down the perpetrator?  There are three different tire tracks in each of the 4 soil samples.  Take your magnifying lens with you and take a close look at each of the tracks in each of the soil samples.  Deduce which soil sample had the clearest tire impressions.  From that I’d like you to draw a small sample of each of the three tire tracks in your science logbooks.  

· Then have a close look at each of the 5 sample tires and deduce which tire made which impression, careful 2 of the tires didn’t make any impressions.  Record your findings in your logbooks.

Closure:

· Day 1:Based on the data you collected in this activity, describe the composition of your soil (the unknown) and classify it according to your known soil samples.
· Day 2: Based on the observations you made of the various tire samples, which tires made which impressions?
· Inquiry method: Why are soil samples and tire impressions so important to an investigation?  What can they tell us about what happened?
· Draw a sketch of a tire impression in your log book and then draw two tires, one tire that made the impression and another that did not, trade your sketches with a partner and see if they can figure out which one it was.  (Checking for understanding here).
· Let’s add what we have learned about soil samples and tire impressions to our context map.
Alternative Strategies: 

Extension activity : Examination of the Mold from Footprint analysis (lesson #7)
· When the plaster molds have hardened, obtain one that is not the one you made.  Carefully remove the mold from the soil sample.  Examine both the impression and the mold to see if the mold is an accurate representation of the impression.  Examine the tread on the mold. Note any irregularities in the mold.  Using the shoes that made all the imprints, determine which shoe made the mold you examined. 
· If students are having difficulties with this lesson they can be put into groups to perform the various tests on the soil as well as the tire impression’s lesson.  More direct instruction will also be available for those students having difficulty.
Evaluation summary: 
1) Additions to the context map will be evaluated

2) The sketches of the tire impressions will be evaluated, as well as their conclusion of which tire made which impression.

3) Observation will be done while circulating around the room at the various stations.  A variety of open-ended questions will be asked to ensure that they understand.

4) The sketches of the soil samples and the accurate collection of the data from the various soil sample stations will also be evaluated, as well as their classification of the unknown soil sample.

5) Summative:  Teacher made unit exam and various quizzes throughout the unit.

Lesson Plan # 10

“The Case of the Missing Millionaire”

Culminating Activity

Performance Based Assessment

Grade: 6  
Subject: Science
Time: One entire day

Specific learner Expectations: 

 The student will:

1) Recognize evidence of recent human activity, and recognize evidence of animal activity in a natural setting.

2) Observe a set of footprints and infer the direction and speed of travel.

3) Recognize that evidence found at the scene of an activity may have unique characteristics that allow an investigator to make inferences about the participants and the nature of the activity, and give examples of how specific evidence may be used.

4)  Investigate evidence and link it to a possible source; e.g., by:

i. Classifying footprints, tire prints and soil samples from a variety of locations 

ii. Analyzing the ink from different pens, using paper chromatography.

iii. Analyzing handwriting samples to identify the handwriting of a specific person.

iv. Comparing samples of fabric.

v. Classifying fingerprints collected from a variety of surfaces.

[image: image1.wmf]
Focus: Can the students perform a variety of investigative techniques and make inferences based on the evidence found about the nature of the crime and who executed the crime? 

Materials: This lesson was taken from the LHS GEMS Mystery Festival Teacher’s Guide, 1994, Lawrence Hall of Science, University of California at Berkeley.

Teacher
Students

Please see the list of materials required on page 17 and the set up of these materials on pages 111-116 of the Mystery Festival Teacher’s Guide, need parent volunteers to help with the execution of this festival
Science Journals, Science Logs, pens/pencils

Anticipatory set: The students will enter the class with the crime scene already roped off with “Police line do not cross” yellow tape.  A crime has been committed and you all are the investigators.  You must work as a team to solve this crime and determine WHODUNIT!

Procedure: 

· Session 1: morning, you set up the make-believe “crime scene”.  The classroom will be a roped off area full of clues.  Working in teams of two the students examine the evidence and record their observations.

· Session 2: after recess, the class as a whole will develop the “clue board” to organize their observations of the evidence they gathered from the crime scene, which has now been dismantled. Suspects will be described, their alibis will be heard and background information of the case will be revealed.  Each group of two will be required to develop their own evidence charts, to keep their records organized.

· Session 3: after lunch, the class is transformed into a forensic laboratory.  Five different activity stations will be assembled.  The students will perform tests on the various clues found at the scene of the crime in session 1.  They’ll perform thread comparison tests, chromatography, and pH tests to name a few.  Signs will be available at each learning station to explain the procedures (this is only of the alternative strategies portion, if the students do not need the directions because they remember from the class then the directions will remain concealed.  At the end of this session the groups of two will revise their evidence charts from session 2.  Which clues are helpful, which clues are irrelevant?  Could any evidence be there just by coincidence, or maybe even “planted” by the culprit to make someone else look guilty?

· Session 4: after afternoon recess, after all the observations, experiments and discussions, the team works together to attempt to solve the mystery.  This is the synthesis portion of the activity.

Closure:

· Have the students present their findings and their conclusion of “who did it” to the class, as a class and a panel of Jurors, the class needs to decide if they agree with the teams presentation based on the evidence that the pair of investigators presented and the reasoning behind their conclusion.

· There is evidence that points to all four suspects.  The lack of a simple answer is intentional, both to make it more realistic, and to allow students to be creative and exercise critical thinking skills in formulating their own theories.  There is no right or wrong answer here.  The students may decide that there is not enough clear evidence to convict someone.  This is one of the many “good” conclusions.  All answers will be considered a success because such uncertainty and ambiguity is true of many actual crime-solving situations.  

· The key with this activity is that the students formulate ideas, test those ideas, and synthesis their ideas to formulate some kind of conclusion. 

· Have the students confer as a group and negotiate with each other their ideas.   Have them fill out the “Who Done It?” worksheet.

· As teams have the students draw a cartoon sketch of what they think happened, based on the evidence.

· Have the students individually write a story about what they think happened.  They can choose from three different points of view. 

a) The detective’s report: explain what probably happened, and using the Who Done It? Worksheet, back up your conclusions with Hard Evidence.

b) In the Local News: write out your version of what happened as a story in the newspaper. Using the Who Done It? Worksheet, back up your conclusions with Hard Evidence.  Remind them that responsible journalists only report the hard evidence as fact, and are careful to distinguish these facts from people’s opinions, guesses, and allegations.

c) A Suspect talks: write from the point of view of one of the suspects, maybe even the murderer. Using the information in the Who Done It? Worksheet.  Make inferences about what may have happened and the motivations involved.  Use the first person voice.  Be creative and if you want to include a “surprise twist” that would be good.

Alternative Strategies: 

·   The writing assignment can be made easier by having the students first layout their ideas on paper and having a “how to get started” seminar/mini-lesson.  This would be done in the language arts class.

· If the students are having difficulty with the experiments task cards will be available as designated in the procedure.

· If synthesis problems are occurring, leading questions could be asked to help students to formulate their ideas.

· If students are finished early they can form small groups and try to develop a courtroom simulation as per page 190 in the GEMS Mystery Festival Teacher’s Guide.

Evaluation summary: 

1) This lesson is a performance-based assessment where by a rubric/checklist will be utilized to determine whether or not the students met the required outcomes.

2) Either form of rubric can be utilized during this performance assessment.  If time permits (if you have a parent volunteer of it there is a teachers aid then both rubrics can an should be utilized.

Student

Jane Doe
4 – Excellent
3 – Very good
2 – Satisfactory
1 – Unsatisfactory
0 - Needs more work

Organization
The written record has topics. All topics are logical
The written record has topics. Some topics are logical, some not.
The written record has a chronological list of activities, observations, and results.
The written record is too brief to determine if any organization was attempted. The written record has no clear organization. A random list is included.


No written record is attempted.



Procedures

All procedures are systematic, precise, or appropriate to the plan.
Almost all procedures are systematic, precise, or appropriate to the plan
Most procedures are systematic, precise, or appropriate to the plan.
Some procedures are systematic, precise or appropriate to the plan.


No procedures are reported or procedures are not systematic, or are not appropriate to implement the plan.



Facts
All of the facts reported are relevant and plausible
Most of the facts reported are relevant or plausible. Minor reservations
Some of the facts reported are relevant or plausible. Major reservations
The facts reported are irrelevant or implausible
No facts are reported.

Alberta Performance Criteria)
Source:
Greg Hall, Alberta Education Department

Problem Solving/Inquiry
3 Points Excellent

Analyzed and readily understood the task

Developed an efficient and workable strategy

Strategy implemented effectively

Strategy supports a qualified solution

Appropriate application of critical knowledge

2 Points Good
Understood the task

Developed a workable strategy

Strategy inferred (some evidence), but not always clear

Strategy supports appropriate solution

Evidence of application of critical knowledge

1 Point Unsatisfactory

Partially understood the task

Appropriate strategy some of the time

Possible evidence of a plan, but not clear

Partial connection to appropriate solution

Partial evidence of application of critical knowledge
0Point Needs Work
Misunderstood the task

Inappropriate, unworkable strategy

No evidence of carrying out a plan

No connections to solution

No evidence of critical knowledge

Blank

Communication

3 Points Excellent
Appropriate, organized, and effective system for display of information or data

Display of information or data is precise, accurate, and complete

Interpretations and explanations logical and communicated effectively

Interpretations and explanations logical and mostly clear

2 Points Good
Appropriate, organized system for display of information or data

Display of information or data is mostly precise, accurate, and complete

Interpretations and explanation logical and mostly clear

1 Point Unsatisfactory
System for display of information or data may not be clear or effective

Display of information or data is somewhat precise, accurate, and complete

Interpretations and explanations somewhat clear

0 Point Needs Work
Disorganized system for display of information or data

Display of information or data is not precise, accurate, or complete

Interpretations and explanations not clear

Blank

3) The writing assignment will be assessed for the students’ ability to formulate their ideas and use evidence to back their conclusions.  Critical thought formulation would be the key.

4) The students will also be observed for their cooperation skills and ability to work together as an investigative team.

5) Following this final lesson the context map will be revisited and added to as well as converted to a concept map.

6) Summative:  Teacher made unit exam and various quizzes throughout the unit.

References:

· “Mystery Festival Teacher’s Guide”, LHS GEMS, 1994: Lawrence Hall of Science, University of California at Berkeley.

· “Evidence & Investigation”, M. Williams

· “One Hour Mysteries”, Mary Ann Carr

· “Evidence & Investigations”, Eduguide

· “Whodunit-You Decide!”, Hy Conrad

· “Crime Lab Chemistry Teacher’s Guide”, LHS GEMS, 1993 (Coutts Library)

· “Innovations in Science, Process & Inquiry” level 6

· “Whodunit?, Ten tales of crime and detection”, including Footprint in the Sky, John Dickson Carr

· “The Maltese Feline”, Mary Christian

· “Bernard and the Catnip Caper”, Berniece Freschet

· Videos: Bill Nye the science guy, Evidence and Investigation, Police Crime in the Classroom
· EPS fingerprinting/dusting kit

· Constable John vanBeek

Consider these questions while looking at each fabric under the microscope:


Is the surface smooth?


Is it a crisscross pattern?


Are there straight lines?


Are they curved?








