	Activity
	Focus
	Lesson

	1
	Puzzle Game
	Materials:  Brain teaser puzzle (I use a puzzle that is a block of wood with one 3 inch nail with head sticking out of it.  The kids have to figure out a way to balance 6 nails on the head of the nail that is in the block of wood.  Any brain teaser puzzle would work.)  

Give them a certain amount of time to try to figure out the puzzle.  This is a good opportunity to begin discussing that in science they will need to open their minds.  The labs will require them to think of many possibilities, work with partners, and not to worry about what the next group is doing.  Science is trial and error.  

Read “Mistakes that Worked” during the next few weeks when time permit (and if you can get your hands on it from the library)

The book discusses inventions that came about by mistake.

	2
	Prepare Notebooks

What A Scientist Looks Like
	Prepare Notebooks:  Divide three-ring notebooks (or whatever you have chosen to use as the student’s notebook) into the following sections:

1) Index

2) Class Notes (The kids will take notes in this section when we get into the units)

3) Investigations (All labs will be recorded in this section.  They will either write the questions, hypothesis, etc. or paste or add in a worksheet)

4) Journal (I have the kids journal every so often.  I think of this section as a more detailed “Lines of Learning” entry.)

5) Glossary (optional)  -- Would use this section to record vocabulary words and definitions.  They could also be included in the class notes section.  

Draw Scientist – Give each student a piece of construction paper and ask them to draw what they believe a scientist looks like.  Your choice about what they use (markers, colored pencils) and how detailed you want to let them get.  Some want to draw lab scenes, etc.  Collect pictures and keep until end of year.  At the end of the year, they will again draw what they think a scientist looks like at the end of the year.  Ideally they should draw a “crazy” looking scientist at the beginning but will hopefully draw themselves at the end of the year.

	3
	Safety Rules

Lab Expectations

Scientific Process
	Review safety rules for labs, i.e., goggles, no tasting foods, take care of equipment, use equipment only as intended.

Lab expectations and procedures – no playing around, volume, getting supplies, taking turns, etc.  

Consequences – not able to participate in the experiment. (Follow discipline rules you’ve set up for your classroom.)

 ** Karen Ostlund’s book, Rising to the Challenge, The Processes of Science Inquiry, Primary Grades, (Blue Book), p. 7 lists some great skills that are required to work in groups.
Time to introduce the scientific process.  Share with kids that all scientists follow the same basic steps of scientific process when they are doing an investigation.  Our school district (actually MAP!) follows the following steps: (Refer to the MAP Science Test Prep Book, Page 28, Grade 5, in the Scott Foresman Series)  

1. Ask a question

2. State a hypothesis

3. Identify and control variables

4. Test a hypothesis

5. Collect and record data

6. Interpret the data

7. State a conclusion

Explain to the student that while following these steps, several skills will be required to complete future labs successfully.  During the next days we will be working on these different skills.  

If you want the kids to work on definitions, you can have them write down the focus skill for each day and then write a definition that you come up with as a class.  Hint – Karen Ostlund’s books have great descriptions of all the different focus skills.  

	4
	Observation
	Observation requires the students to use their senses.  Typically students want to use just sight, but they need to learn to use all their senses.  This would be a great day to introduce the “Mr. Potato Head” that Kay Hoff talked with us about at the ICE 5 Institute.

I start the activity with reading the untitled poem (below) written by John Godfrey Saxe about six blind men who feel different parts of an elephant and draw a conclusion about what they are touching.  None of the men make the correct conclusion because they don’t observe the entire elephant.  Reinforces that all senses need to be used and all aspects of the experiment observed.  

It was six men of Indostan to learning much inclined

Who went to see the Elephant (Though all of them were blind), 

That each by observation might satisfy his mind

The First approached the Elephant, and happening to fall

Against his broad and sturdy side, at once began to bawl:

“God bless me! But the Elephant is very like a wall!”

The Second, feeling of the tusk, cried, “Ho! What have we here

So very round and smooth and sharp? To me ‘tis mighty clear.

This wonder of an Elephant is very like a spear!” 

The Third approached the animal, and happening to take

The squirming trunk within his hands, thus boldly up and spake:

“I see,” quoth he, “the Elephant is very like a snake.”

The Fourth reached out an eager hand, and felt about the knee.

“What most his wondrous beast is like is mighty plain,” quoth he;

“Tis clear enough the Elephant is very like a tree.”

The Fifth, who chanced to touch the ear, said: “E’en the blindest man

Can tell what this resembles most; Deny the fact who can,

This marvel of an Elephant is very like a fan!”

The Sixth no sooner had begun about the best to grope, 

Then swinging on the swinging tail that fell within his scope,

“I see,” quoth he, “the Elephant is very like a rope.”

And so these men of Indostan disputed loud and long.

Each in his own opinion exceeding stiff and strong, 

Though each was partly in the right and all were in the wrong.

Activity:  I went to the Hardware Store and bought odd pieces of hardware.  No typical pieces.  The stranger the pieces, the better.  Have each student put up his/her “office” or whatever you use to keep students from looking at each other’s work.  Each student will need a piece of paper, a ruler, possibly a hand lens, possibly a magnet.  Hand each student a piece of the hardware without any of the other students seeing the piece.  Students should put their student number on the corner of the page.  Now each student needs to write their best observations of their object. They may use all the tools, i.e., ruler, magnet, hand lens, etc. to help write the descriptions. Make sure to remind them to use all their senses (except taste!)  Encourage them to write very detailed descriptions.  But don’t give them too much information because at the end they will understand why they should have been more detailed.   Once everyone finishes, collect the pieces of hardware, again without anyone seeing.  Now collect the papers.  Mix them up and hand them back out.  No student should end up with their own paper.  

Place the objects on a table (or on the desks).  The goal at this point is that each student should be able to read the description on their new paper and find the object which is described.  When they think they have found the object which is described on their paper, they should stand at the object.  It is alright if more than one student stands at the same object.  There will be mistakes and this makes the two students compare descriptions to see which is more accurate.  Once everyone is done, check for correctness.  (Student number is on each paper – for example if it is student #1, ask student #1 if that is indeed the object they were writing the description for.  

This activity is fun and teaches the kids to be very detailed in their observations.

	5
	Questions/Hypothesis
	Every investigation begins with a question.  Make sure the kids understand that even though the labs are fun, there is always a question that we are trying to answer.  

Introduce hypothesis –an attempt to answer the question prior to the actual investigation. Also described as “making an educated guess about the relationship of manipulated and responding variable that can be tested experimentally.”  Sometimes a hypothesis will include a prediction.    Last year I did not give the kids a “format” to help them develop a hypothesis.  That was a mistake!  Occasionally I would have a kid answer “yes” as his hypothesis!  This year I am going to have the kids answer in an “if, then” format.  For instance,  If the ramp is higher, then the marble will roll further.  Or  If the liquid is an acid like vinegar, then the powder will fizz.  

Sometimes the word “as” can be substituted for the word “if” but I really hesitate to give them too many options for writing the hypothesis.  However, it is possible that the “if, then” format just does not work with a certain question.  In that case, a simple answer can be used.  When the question asks for a prediction, the hypothesis can still fit into the “if, then” format.  If we add more than 6 drops of water to the top of a penny, then it will spill off.  

Because the kids may have trouble formulating their hypothesis, I plan to model this skill a number of times.  I will give them samples of questions and then we will develop our class hypothesis.  You can use the questions at the top of each Guided Inquiry in your Scott Foresman text book.



	6
	Formulating Hypothesis
	Activity #1:

Supplies:  250 ml graduate cylinder filled with water; sponges cut into 2 cm x 2 cm, 3 cm x 3 cm, 4 cm x 4 cm, and 5 cm x 5 cm; eyedroppers; construction paper

Worksheet p. 42 – Have students give their hypothesis to the question How does the size of a sponge affect the amount of water it will hold? 

(Possible hypothesis:  If the sponge gets bigger, then the sponge will hold more water. OR If the sponge gets smaller, then the sponge will hold less water.)

Have each student test the hypothesis by placing each sponge on a sheet of construction paper and putting drops of water on the sponge until the water leaks out of the sponge and onto the paper.  Student should record how much water was needed to saturate each sponge by subtracting the amount of water left in the cylinder from 250.  Then have the students compare the hypothesis to the actual results and tell whether or not the hypothesis was correct.  

Activity #2:

Supplies:  Straws, scissors

Worksheet p. 67 – Demonstrate how to cut one end of the straw to form a point and how to blow into the pointed end to produce a sound.  Have the students to give a hypothesis to answer the question How does the length of the straw affect the pitch of the sound produced?  

Have the students test the hypothesis by cutting each straw to a different length and observe the pitch of the sound produced.  Have students place the straws in order from the highest to the lowest pitch.  Students should compare the hypothesis to the results of the activity and tell whether or not the hypothesis was correct.



	7
	Predicting

Introduce LOL (Lines of Learning)
	Supplies:  Clear Cup, water, Plenty of paper clips (Boxes)

Paper Clip Experiment  – This is a group activity and we will practice notebooking (using our notebooks)  A copy of our lab page format is available.  Model how you want the students to write in their notebooks as you are going through the lab together.

Fill a clear cup to the top with water.  You will need paper clips (have a box available).  You can use either small or large.  Just don’t change sizes during the experiment.  

Question:  How many paper clips can we put in the cup before the water will spill over the top?

Have the students write a hypothesis containing their predictions. Allow the students to observe the water and the paper clips in order to make a more accurate prediction.  

(Review each step to make sure that students are notebooking the way you want.  Also make sure that they students have used the correct format for their hypothesis.)

Now start dropping paper clips in one at a time.  The kids usually predict a very low number but it takes quite a few before the water spills out.  Usually a “dome” of water will form on top of the glass.  Stop during the process for the kids to make observations and write them in their notebooks.  This is very fun because they kids are shocked that so many will fit in.

Repeat if time permits to compare results.  

Record results in notebook.  The kids can make a simple table to record their results.  You can always come back to this page in their notebook and actually make a line or bar graph with this data.  




Talk to the kids about surface tension and cohesion – how water molecules like to be together so they will hang on as long as they can before they come apart.  I have a few students stand close together to represent water molecules.  I put a piece of poster board on their heads to demonstrate surface tension.  

Now introduce the LOL – lines of learning.  Have the kids finish their page with a LOL (something that they learned today).  The entry can be just a one line statement which begins, “I learned . . . “  Quickly read each student’s LOL to correct any misconceptions.  

The kids really like this activity and it’s a great opportunity for the kids to begin practicing their notebooking.  

	8
	Predicting/Practicing Notebooks

Penny Experiment
	In this experiment the students will be working with a partner, note-booking on their own, and following our established lab page format.  This is an easy experiment to set up so a good one for the kids to start with.  

“Drops on a Penny” 

Supplies – one penny, eyedropper, water for each pair of students

Question – How many drops of water can fit on a penny before it spills off?

Students formulate hypothesis and record before moving on.  They should be able to use some of the schema from the paper clip experiment when developing their hypothesis.

Ask the student to use the eyedropper to put as many drops of water as possible on the penny until a drop spills over.  Have the student record the number of drops.  Have them repeat the experiment at least three times so that results can be compared.  Again, a simple table can be used to record the data and you can always come back to this information and create a line or bar graph when you are focusing on graphing.

Don’t get into variables because you will talk about that tomorrow.  In fact, it works better if the kids don’t even consider the variables until tomorrow – you can have a good discussion about why results vary, i.e., different sides of the penny, age of the pennies, technique of dropping.  

Finish with an LOL.

  

	9
	Variables
	Begin lesson with a review of the penny experiment.  Check notebooks – Make sure that they have followed the format that you want them to use.  

Then begin a discussion.  Ask students why some of the results differed?  What could have affected the results?  (Age of penny, heads v. tails, who was dropping the water, technique)

This is a good way of introducing variables.  There are three types of variables:

Independent Variable – something you intentionally change or manipulate

Dependent Variable – the responding variable; the thing that changes because of the independent variable

Constant Variable – the variables that you do not change; these stay the same each time you conduct the experiment.

I really stress to my kids that when conducting an experiment that uses an independent variable, only one variable can change at a time.  I always tell them this story and have them help me figure out what I have done wrong, what the variables are, how I can correct my experiment, etc. We also identify the independent variable, dependent variable and constant variables.  My favorite story/situation is:

I want to test Polly’s Perfect Petunia Fertilizer.  I pot two identical petunias in two identical pots.  I use Polly’s Perfect Petunia Fertilizer on one and just plain water on the other.  I water one twice a week and the other every day.  I put one in the closet and one in the sun.  At the end of the month I measure the growth of each plant.  What is wrong with my experiment?   I have changed too many variables.  How can I fix this?  I let the kids give me suggestions.  I accept all as long as they are telling me to conduct the experiment by changing only one variable.  

For instance, it’s ok to water one with the fertilizer and the other with water but they both need to be watered the same amount and both located in the same place.  

I tell this story many times throughout the year with many different changes. I can pot sizes, types of plants, I sing to one and play rock music to the other.  Whatever the changes, we always need to get to the point where they understand that I have changed too many things so the test is not valid.  We can change only one variable, the independent variable.  

Activity:

Supplies:  For each pair of students -- 6 pieces of String (10 cm, 20 cm, 30 cm, 40 cm, 50cm, and 60 cm in length), 6 washers (one tied to the end of each string), Tape, Pencil, Timer

Worksheet p. 68. – Explain to the students that counting the number of time the pendulum swings in 15 seconds will help determine if the length of the pendulum makes a difference in the number of times it swings.  

Question:  Will the length of the pendulum effect the number of times it swings in 15 seconds? 

Have the student develop a hypothesis.

Demonstrate how to tape the pencil to the edge of the table, hang the pendulum on the pencil, and start the pendulum in motion by pulling it up to the level of the table and releasing it.  Start the timer at the same instant the pendulum is released.  Tell the student to count the number of times each pendulum swings back and forth in 15 seconds.  Ask the student to record the length of each pendulum and the number of swings for each pendulum and answer the questions about the investigation.

Finish with LOL

	10
	Estimating
	This is not written up as a lab.  Students can use dry erase board to record estimations.  

Supplies:  Grids; object that can be counted such as beans, rice, cheerios

For the estimating activity, draw a 1 in. x 1 in. grid that fit inside the blue science tray and copy one for each pair of students.  Give each student a cup of rice.  Explain to the students that the grid can be used to help estimate the number of grains of rice.  They spread it out evenly on the grid.  Ask the students how the total number of grains of rice could be estimated without counting each one.  (They could count one square and multiply it by the number of squares on the grid.  They could also try different methods, i.e., two squares, different locations on the grid, one entire line or the student might pour the rice into one pile, half the pile, half the pile again and again, then count the grains in a small pile and multiply it by as many 2s together as the number of times the piles was halved.)  Allow the student to use any technique for sampling and estimating the number of grains of rice.  Have students describe the technique used for estimating.  

This is the exact activity that Karen Ostlund had us do during the Science Institute.  However, she had us use something bigger than rice.   The next time I do this activity I will probably use beans, cheerios, or something a little bigger than rice.  



	11
	Measuring
	Supplies: Tape measures 

Worksheet pp. 53 & 54 – Have each student estimate the length of the body parts listed on the worksheet by ordering them from shortest to longest.  Tell the student to determine the length of his or her body parts with the tape measure.  Have the student record the lengths and order the body parts from shortest to longest.  Then have the student compare the actual lengths of each body part with the estimated lengths.  

The kids love this activity.  They are shocked at some of the measurements.  It also requires them to estimate first so it’s a good reinforcement from the day before.  

LOL can be written on the bottom of the worksheet

	12
	Classifying
	Supplies:  8 different types of beans, colored pencils or markers

There are bags at the grocery store called “Bean Soup” that contain many different types of beans (or check science kits).  

Worksheet pp. 103 & 104  -- Have the students place the eight beans in the box at the top of the assessment sheet.  Ask the students to trace around the beans and color them.  Then have the students think of a way to divide the beans into two groups (such as color, thickness, length, shape, or texture).  Ask the students to sort the beans into two groups into the two boxes below the box at the top and to list in the boxes the property that was used to sort the beans.  Have the students trace around the beans and color them.  Students should sort the beans in each box into two more groups, again and again until finally each bean is in a box by itself.  Have the student trace and color the beans and list the property used to sort the beans.  

LOL can be written on the bottom of the worksheet

	13
	Interpreting Data
	Worksheet p. 64 or 86 – Can be done in class or as homework.

	14
	Making Graphs
	Supplies:  Metric Rulers

Worksheet p. 65 & 66  Students will work in pairs.  Explain that one person will hold the metric ruler at the 33-cm end.  The other person will hold a thumb and forefinger at the zero end of the ruler, without actually touching it.  This person should be prepared to grab the ruler when the partner releases it.  The person holding the ruler releases it 10 times, and the person grabbing the ruler records how far from the zero end it was grasped.  Then have students trade jobs.  Each student will record their own reaction times.  Tell them to title the graph, use numbers on each column to indicate the trial number, and use numbers on each row to indicate the distance from zero that the ruler was grasped.

Compare graphs of students.  Can put them on the board to compare graphs.  This is an opportunity to connect with the math subject of misleading graphs.    

** Remember – you could always have the students go back to the paper clip experiment and drops on a penny experiment and graph their results. 



	15
	Making Models
	Supplies:  Scissors, paper clip

Worksheet p. 25 – Have the student cut out the model of a winged seed on the solid lines.  Ask the student to fold the paper on the dotted lines and attach a paper clip to the bottom.  Then have the student drop the paper model and observe its motion.  Ask each student to explain how this model shows the way the wind carries the seeds.

	16
	Communicating
	Discuss with the students that communicating is a VERY important part of experiments.  (Of course, it is the part that we usually don’t like to do.)  I tell them a story about a great scientist who figured out a vaccination for a terrible disease.  But he did not like to write things down so he didn’t bother.  No one knew about his discovery.  Communication is vital in experimenting.  Sometimes communicating will be done with words and sometimes with drawing.  I have given you two activities, one for writing and one for drawing.  

Activity #1:

Supplies – 3 apples (1 whole apple, 1 cut horizontally, and 1 cut vertically), crayons or markers, lemon juice to keep apples fresh, optional

Worksheet p. 16 – Have the student observe the whole apple and draw it.  Then have the student observe the vertically cut apple and draw a diagram to show what the apple looks like inside.  Finally have the student observe the horizontally cut apple and draw a diagram of this cross section.  Ask the student to describe an apple from the inside to the outside.

Activity #2:

Supplies – A book about vertebrates, Scott Foresman text book, or leveled reader that gives details about vertebrates.  

Worksheet p. 77 – Tell the student to use the book to locate information about the five groups of vertebrates:  fish, amphibians, reptiles, birds, and mammals.  Have the student complete the table by listing features of each group of vertebrates, and by drawing or listing one member of each group.



	17
	Collecting Data
	We have been collecting data in all the activities we have done so far.  Go back through the activities we’ve completed.  Recognize what data was collected and how we collected it.  The different methods can be listed on the board.  Students need to realize that data can be collected in many different ways.  

Activity:

Supplies – 100 squares (2 cm x 2 cm) of construction paper of different colors in a school box or similar container (suggested set of squares:  50 red, 20 blue, 15 green, 10 yellow, and 5 orange squares), markers or colored pencils

Worksheet p. 80 – Ask the student to take 100 squares from the box one at a time (without looking in the box) and record the color of the squares in the chart using tally marks.  Then have the student color in one square on the graph paper, starting at the left, to represent each construction paper square.  Explain that a new column should be started for a different square color and that the graph paper squares should be colored the same color as the construction paper squares.  Then have the student answer the questions on the worksheet.



	18
	Inferring
	The students are very familiar with the term “inferring” from reading.  Build on their knowledge and begin a discussion about how inferring might be used in science.  

Worksheet p. 59 – (Can be done as a class activity or everyone can work independently and then review as a class.  Make sure inferences are not listed as observations.)  Ask the students to list an observation about the advertisement and an inference that could be made from the observation.  Give an example, i.e., observation:  the girl in the advertisement is petting a cat; inference:  the cat is purring.  Explain that observations can be verified by looking at the advertisement but inferences require evaluation and judgment based on past experiences and cannot be verified by looking at the advertisement.  

LOL can be written on the bottom of the worksheet



	19
	Defining Operationally
	Supplies:  Baking Soda, 6 Plastic Cups, Liquids:  Vinegar, water, orange juice, lemon juice, fruit juice and your choice

Worksheet p. 73 -- Tell the students that when they define operationally, they tell what they did and what happened.  Show student the baking soda and plastic cups of liquid (vinegar, water, orange juice, lemon juice, fruit juice and another liquid).  Instruct the students to put a pinch of baking soda into the vinegar and describe what happens.  Tell the students that baking soda is an indicator of acid and the reaction they observed (fizzing) indicated that vinegar is an acid.  Have students put a pinch of baking soda in each of the liquids and describe the reaction.  Ask them to write “yes” or “no” to indicate whether or not the liquid is an acid based on the reaction they observed with baking soda (fizzing or no fizzing).  Then have students give an operational definition of acid based on what they did and what happened.  

LOL can be written on the bottom of the worksheet or this could have been done in the student notebook.



	20
	Performance Event
	I give the kids a “test” at the end of this unit.  Last year I gave them a matching quiz on the definitions of the processes and skills that we have just reviewed.  Then I have them do a Performance Test.  They are really excited about this because they have never had a “test” like this.  I am attaching the worksheet page which this performance event is based on but I don’t give this to them.  I have them write it out in our lab page format which includes Question, Hypothesis, Data, Graph, Conclusion and LOL in addition to the following three questions:

1. Which variable did you change (independent)? 

2. Which variable responded to the change (dependent)?

3. Which variables were kept constant?  

The question for this investigation is:  Does the height of ramp effect distance the marble travels?




