Summary: Launching A Year of Science: An Inquiry Based Unit on the use of the Scientific Method exposes students to several different experiments. The unit is designed to be the first unit of the year, but it can be used throughout the year to teach the students about how experiments are performed. The unit begins with the class attempting to answer the question, will a small, medium, or large water balloon travel the highest when shot out of a sling shot. After returning inside after the experiment, the students discover that they cannot trust their results. The students must then follow the scientific method to do the experiment properly. The second part of this unit starts out by a teacher showing his/her special powers to make water disappear. The students are let into the secret that there was a polymer in the cup that absorbed all the water. After the students get a chance to examine the water filled polymer, the teacher puts it into a plastic bag and puts a secret substance into the bag to make the gel turn back into a liquid. The next day the students work in groups to do experiments in order to figure out what the secret substance was. Finally, each student works independently to create a question and attempts to answer the question by designing and performing their own experiment.

Day 1: Will a small, medium, or large water balloon travel the highest when shot out of a slingshot?

Ready…

· Copy a class set of the Launching A Year of Science - Thinksheet.

· Find a relatively flat and open location near school where the experiment can be performed. (An empty parking lot, playground, or grassy area works well.)

· Gather the following materials:

· A water balloon sling shot (They can be purchased at a sporting goods store or online.)

· A total of six water balloons, two small, two medium, and two large. (You will only use one water balloon during this part of the unit, but the water balloons have a tendency to break before the data is collected.) It is a good idea to use a cooler to carry the water balloons. 

· A protractor with a string tied through its’ hole. The string should be long enough so that it hangs a few inches beyond the curved part of the protractor. Tie a medium size washer on the other end of the string.

· Spray paint or chalk.

· Go outside where the activity will be done and make two lines (using spray paint on grass or chalk on black top) 30 yards apart from each other. Near one line write the word “shoot” on the second line write the word “measure”. Approximately 10 feet behind the “shoot” line (in the opposite direction from the measure line) make another line and write “safety zone” near it. Only students participating in the experiment may go past this line. 

· Designate a bulletin board in the classroom for this experiment. On a piece of paper type, “Problem: Will a small, medium, or large water balloon travel the highest when shot out of a slingshot?”

Get Set…

· Introduce the Launching A Year of Science Unit to the class. “During this unit you will…”

· Perform several experiments with the class, in a group, and as an individual.

· Collect and analyze information from experiments.

· Learn the difference between inferences and observations.

· Have fun learning.

· Tell students what behaviors you expect of them before, during, and after each lesson:

· Staying in the appropriate areas while outside

· Watching the experiment if the student is not directly involved

· Scientific thinking

· Respectful listening

· Speaking in appropriate voices

· Participating

Go…

· Explain to the students that the class will go outside to do an experiment. Point out the question on the bulletin board, “Will a small, medium, or large water balloon travel higher when shot out of a slingshot?” Show the students the slingshot and explain how the class will use it. 

· Pass out the Launching A Year of Science – Thinksheet. Complete the first two questions.

· Assign jobs to the students. For each size balloon there will need to be two slingshot holders, one puller, one water balloon loader, and one measurer. You also need one recorder to write down the results.

· Go outside and attempt to do the experiment. Have the slingshot holders, puller, and loader launch the balloons from the shoot line. Have the measures use the protractor at the measure line to get the angle of the balloon. Record the angle after each balloon.

· Use the following method to get the angle of the balloon. Have the measurer stand at the measure line and hold the protractor (with the string hanging down) so that the curved side is closest to the ground. As the balloon begins to travel up, the measurer should point to the balloon with the protractor. When the balloon stops traveling up, the measurer should stop following it with the protractor. With his/her other hand the measurer should hold the string against the protractor and record the number (below 90() where the string is on the protractor.

· After returning to the classroom, have the students record the angle on their thinksheet.

Day 2: What’s wrong with our experiment?

Ready…

· Copy a class set of the Launching A year of Science – Thinksheet (continued) and Launching a Year of Science Family Page

· Gather the following materials:

· A class set of rulers

· A class set of protractors

Get Set…

· The teacher can calculate the heights of the balloons before class, or the students can do it during class. Use the following process to determine the height of the balloon. This calculation must be used for each balloon size.

· Draw a line near the bottom of a piece of paper that is exactly 5 inches long. Draw a second line at the end of the 5 inch line at a 90( angle. The second line should be about 8 inches long. Draw a third line at the opposite end of the 5 inch line at the angle recorded for the balloon. The line should continue until it reaches the second line drawn. Measure (in inches) the second line drawn from where it intersected with the 5 inch line to where it intersected the third line drawn. Multiply this measurement by 6. This is how high (in feet) that the balloon traveled. (future diagram)

Go…

· Have the students calculate the heights the balloons went or give them the heights that you have calculated for them. Give students time to add the heights to the Thinksheet and complete question number 4.

· After the students have completed the Thinksheet have a class discussion about the experiment. Guide the discussion so that the students begin to understand that there were some major problems with the experiment. The most serious problem with this experiment is there was more than one independent variable. Tell the students that since the results cannot be trusted the experiment must be done again. 

· Pass out the Launching A Year of Science – Thinksheet (Continued). Have the students work in groups to complete a list of incorrect procedures. Then have the groups create a list of rules and procedures to follow the second time the experiment is performed. After the groups have worked together, have a class discussion about the possible rules and procedures to follow during the second experiment. Collect the second thinksheet so a list of procedures can be made that the entire class can follow. 

· Pass out the Launching A Year of Science Family Page so the students and parents can complete it over the next two days.

Day 3 Lets Try This Again…

Ready…

· Copy a class set of the Launching A Year of Science – Data Sheet

· Check to see if new paint/chalk needs to be added to the water balloon launching area.

· Gather the following materials:

· A water balloon slingshot

· A small, medium, and large water balloon for each group (with a few extras in case some break)

· Three protractors with string and bolts

Get Set…

· Break up the class into three groups so the experiment can be done 3 times.

· Make a list of experiment rules/procedures from the list the students made the previous day. It may be necessary to add additional procedures to make sure the experiment is accurate. Add these to the bulletin board and discuss the rules with the class. Here are some sample rules:

· A job is done by the same person throughout the experiment.

· The slingshot holders hold the handles to the slingshot straight above their heads with their elbows locked.

· The slingshot holders stand four feet apart.

· The puller pulls the slingshot straight down.

· The balloons will be shot straight up.

· The slingshot will be pulled all the way to the ground (or as far as it can be pulled).

· Discuss with the students that the experiment will be done three times and three measures will be used during each experiment to ensure accuracy.

Go…

· Pass out the Launching A year of Science – Data Sheet to the class. Discuss and answer the first 2 questions on the data sheet with the class. Take a vote on what the hypothesis should be for the experiment (What balloon will travel the highest?). Using a marker, write the hypothesis on a piece of paper and add it to the bulletin board.

· Discuss the rules and procedures for the experiment with the class.

· Go outside and perform the experiment.

· Once back in the classroom calculate the heights of the balloons using the same method described before. Write the data collected during the experiment and the heights the balloons went on a piece of paper and add them to the bulletin board.

· Discuss and answer question number 4 as a class. Using a marker, write the conclusion on a piece of paper and add it to the bulletin board.

Day 4 – What’s an inference?

Ready…

· Copy a class set of the Scientific Method Graphic organizer blanks. 

· Create a transparency for each of the three pages of the Scientific Method Graphic Organizer teacher copy.

· Order a copy of Dr. Xargle’s Book of Earthlets from the library.

· Set up an overhead projector in the classroom.

Get Set…

· Use the bulletin board which was made throughout the water balloon experiment as a tool when discussing the scientific method with the class. Point out how the bulletin board shows how the scientific method was used during the experiment.

· It is the teacher’s decision whether to have students fill in the blanks of the Scientific Method Graphic Organizer or to give the students a completed copy.

Go…

· Use the transparency to allow students to fill in the scientific method and variable sections of the graphic organizer. Discuss each section as the students fill the blanks in.

· Read Dr. Xargle’s Book of Earthlets to the class.

· Make a T chart on the board. Don’t label the chart yet.

· Ask the student the question, “What observations did Professor Xargle make about humans?” As students give answers write them on the left side of the T-chart if they are truly observations and on the right side if they are inferences. 

· Have a class discussion in order for the students to learn that some of their observations are really inferences. During this conversation ask the question, “Are all these really observations? Remember, an observation is a fact learned directly from the source.”

· Tell the students many of the “observations” they made are really inferences. An inference is a conclusion made in an effort to explain an observation. With the students’ help make list on the board of more inferences and observation that Professor Xargle might make about humans.

Day 5 – Amazing Science

Ready…

· Make a class set of the Amazing Science – Thinksheet.

· Get the following materials:

· About a half a cup of water in a clear glass or plastic cup (a beaker works well).

· About a tablespoon of salt

· A white Styrofoam cup

· Sodium Polyacrylate (other names for this is Suregel or diaper powder)

Get Set…

· There are several ways to get Sodium Polyacrylate. It can be ordered from Flinn science supplies or most magic shops have it. If it is purchased from a magic shop it may be called Suregel or have another similar name. It is also possible to get it from a diaper. Just tear the cotton insides of the diaper out and put it into a large Ziploc bag. While the cotton is in the bag pull it apart into small pieces. Shake the bag and a powder will fall to the bottom. Pull the cotton out of the bag and the sodium Polyacrylate is left. During the second day of this experiment the students can do this process to get their own sodium Polyacrylate. You may want to do this outside because it causes many small pieces of cotton to float through the air.

· Put the sodium Polyacrylate in the bottom of the white Styrofoam cup. You can show the students the bottom of the cup and they should not be able to see the powder.

· Store the salt where the students cannot see it. 

Go…

· Have the students fill in the blanks of the observation and inference sections of the Scientific Method Graphic organizer. Use the graphic organizer to remind the students the difference between an observation and inference.

· Have the students complete the first part of the Amazing Science – Thinksheet as you perform the following demonstration:

· Tell the students that you have the power to make water disappear. Pour the water from the beaker into the Styrofoam cup with the polymer in it. The water will gel quickly. Take a few seconds and act like you are concentrating on making the water disappear. Turn the Styrofoam cup upside down (the gel will not fall out). You can even show them the cup because the gel will look white. Remind the students to make observations. Also have the students make inference about what they observed. Have a class discussion about their inferences.

· After the discussion show the students the water saturated polymer. Let them touch it and explain the polymer is a very large molecule that soaks up the water.

· Put the water saturated polymer into a Ziploc bag and secretly put salt into the bag. Slowly squish the contents of the bag and the gel will turn back into a liquid. Ask the students what they thought happened. Tell them that the next day they will do an experiment to try to figure out what was added to the gel to make it turn back into a liquid.

Day 6 – Group Experiment

Ready…

· Copy a class set of Amazing Science – Data Sheet.

· Gather the following materials:

· A Ziploc bag with about a teaspoon of sodium Polyacrylate in it for each group.

· About a half cup of water for each group (2 oz. Plastic cups work well).

· Materials that can be added to the gel in attempt to make it turn back into a liquid (salt, baking soda, sugar, artificial sweeteners, baking powder, flour…) Note: Any substance that contains sodium will cause the gel to turn into a liquid.

Get Set…

· Arrange the different substances that may cause the gel to turn into a liquid so the students can see them. You can have the students choose the substance the day before and have them bring them into class. Only about a teaspoon of the substance is needed to change the gel into a liquid. 

· Review the scientific method with the students before they begin the experiment.

Go…

· Break the class up into groups and have them carefully work through each part of the Amazing Science – Data Sheet.

· Create a data chart on the board for the students to put the substance they used and whether it changed the gel back to a liquid.

· Discuss the results of the experiment and the use of the scientific method during this activity with the class. 

Day 7 – Creating Your Own Experiment

Ready…

· Copy a class set of the Creating Your Own Experiment Packet.

· If possible, set up computers so students can view websites with examples of experiments they can do at home.

· www.hunkinsexperiments.com
· www.spartechsoftware.com/reeko/
Get Set…

· Most of this activity will be done independently and at home. It is a good idea to have checkpoints before the day that the final project is due.

Go…

· Introduce the Creating Your Own Experiment project to the class. Have the students fill in the due date and discuss different questions a scientist might answer by doing an experiment.

· Have the students work independently to brainstorm questions that could be answered by doing an experiment at their homes. After the brainstorming have the students get into groups to share the questions they created. Have a class discussion about the different types of questions that were shared in the groups.

· Discuss the other portions of the project with the class. The students will do the rest of the project independently at home.

Day 8 – Pulling It All Together

Ready…

· Copy a class set of the Launching A Year of Science Proficiency Assessment.

Set…

· Summarize the main concepts of the unit

· The scientific method has 5 steps (identifying the problem, creating a hypothesis, designing and performing an experiment, collecting and analyzing data, and drawing a conclusion).

· There are three types of variables that will affect an experiment (dependent, independent, and constant).

· An inference is a conclusion drawn from an observation.

· A qualitative observation does not use numbers and a quantitative observation does use numbers.

Go…

· Have the students complete the Launching A Year of Science Proficiency Assessment. Discuss the assessment after the students have completed it.

· Give students an opportunity to present the experiment they created to the class. 

