2011-2012 Lesson Plan for Henrico 21 Awards
 

Lesson Title: The Scientific Method Goes International

Target Grade/Subject: 4/Science – but applicable to any grade level

Length: 150 minutes – 4 class sessions

 

Summary:
Students must learn to demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations.  The science curriculum exposes students to a variety of experiments and science concepts throughout the year.  These experiments are aimed at either teaching students about the scientific investigation process or to teach them more about the concept itself (weather, electricity, motion, etc.).  This project seeks to put a global spin on the investigation process and the students’ understanding of the scientific community that has created the concepts we study.

The Henrico County Science Curriculum Framework captures this idea: Scientific knowledge represents the current consensus among scientists as to what is the best explanation for phenomena in the natural world. This consensus does not arise automatically, since scientists with different backgrounds from all over the world may interpret the same data differently. To build a consensus, scientists communicate their findings to other scientists and attempt to replicate one another’s findings.

For this project students in different countries will perform the same experiment.  It will teach them the scientific method, it will teach them about a science concept, and it will also teach them about the global science community in which they live.  They will  get to explore several types of technology (blogs, google docs, skype) that can be useful for collaborating over great distances.

 

Essential questions: 

· What are the steps in the scientific method?

· What is the meaning of key vocabulary terms in the scientific method? (materials, procedure, hypothesis, conclusion, observation, experiment, data, independent variable, dependent variable, results)

· How does the temperature of water effect the rate at which the material will dissolve?

· How can Google Docs serve as a useful tool for doing research?

· How can Skype enhance the communication process over great distances?

· How can blogs be used to comminicate ideas, share reflections, and view outcomes?

 

Lesson Development:

Process/Tasks/Assessment: 

There is a lot of technology to this project.  You may need a lot of support from your ITRT to use a blog, skype, and google docs.  Although there are step by step details included for both technology and teaching, the instructions would have been to cumbersome to walk you through every step of technology setup.  In other words ask for help and adapt parts to your needs.

A. Setup a Relationship

1. Decide where you want to partner with a school.  For instance, you might choose London because you study Jamestown.

2. Do a google search for schools in that region.  Use the search to find email or US side phone numbers.  For help on composing a kick off email see the support document entitled “Sample 1st Contact Email.”

3. Once a teacher/school is established email with that teacher to set up a time to Skype.  Be conscious of the time difference.  This meeting can be a general introduction or you can work out the details that are explained below.

B. Setup Technology

1. To share documents, reflections, and blog posts you can either use your existing teacher blog or request a new blog from your ITRT.  Look through the example blog from the original lesson to understand the components.

2. To setup skype you need permission from your ITRT.  Once they approve that you are using skype for educational purposes download it from the skype website and install it on your teacher computer.  Ask the ITRT for help to understand how to use skype.

3. If you have not learned how yet, ask the ITRT to help you set up Google Docs.  See lesson two for the details in how it should be set up.

C. Summary of the Four Lessons

1. Meet the other class, give a broad overview of the plans, and co-teach a lesson on the scientific method.

2. Do research with an international team typing into Google Docs at the same time.

3. Conduct the scientific experiment (no Skype during this one)

4. International teams meet to share results and reflect.

D. Lesson One Details

1. Overview: For this lesson you will be coteaching the Scientific Method to both classes.  You will set up the computer camera and projector so that each teacher can stand “in front of” both classes.  When the other teacher is talking the class watches the screen.  When you talk, you are speaking to both the camera and your students.  Have a class roster of both classes so you can call on students from either classroom.  In the resources for this lesson you will find two documents: INB Scientific Method and The Dizzy Bunny.  You can use your own materials and demonstrating experiment if you prefer.  Note that the Dizzy Bunny experiment should be modified to only be performed by the teacher.  The students will not be cutting these out.

2. Teacher Preparation: Through email or skype you will need to determine how you will coteach the lesson on the scientific method.  In the supporting documents for this lesson look for INB Scientific Method document. It is formatted to be glued onto six pages in an composition notebook.  Modify this or email it to your partner teacher along with the dizzy bunny file.  If they do not have Microsoft Word you can “Print” it as a Adobe PDF file.  To do this click on File, Print and then in the bottom left click on “PDF.” For co-teaching one suggestion is that you take turns teaching it per page.

You will need to add teacher talk.  For example, for observation one of the teachers called students from each class to give examples of the five senses. 

3. Material Preparation: 

a. make copies of the student document

b. make 3 copies of the dizzy bunny, cut it out, and have it prepared

c. setup the computer so that you can face both your students and the camera

4. Video conference in to your international lesson. Give brief introductions and then get into the lesson.  As mentioned above, have class rosters of each so you can call on one another.  Students fill out the missing parts of the interactive notebook pages.

5. End the lesson explaining that the students will be conducting an experiment of their own using the scientific method.  In order to form a good hypothesis for the experiment the next session will be about gaining knowledge in the related content area.

E. Lesson Two Details

1. Overview: For this experiment the students are doing general research about the experiment topic.  Please note that this research and the experiment that follows in lesson three can be adapted to every grade level and appropriate science concept.  For this original lesson the experiment was to see if water temperature effected how quickly an Alka-Seltzer tablet dissolved in water.  Therefore the research stations were all set up to study states of matter.  Students in both countries were given books, encylopedias, textbooks, research computer stations, and movie stations.  Information was recorded into a shared Google Document.  As students typed in the US in one column, a student team in the UK was typing in the other column.

2. Teacher/Technology Preparation: 

a. Set up several Google Docs to look like the ones included with this lesson.  Make sure permissions are turned on for everyone to edit.  It works best if teams have three or four students.  For a class of 24 you could do 8 teams with three students.  On the UK side they can then do 8 teams as well.  Look at the blog to see how the link was set up.  Each team had a link.  The names listed were a mix of US and UK kids.

b. Setup the workstations.  For this lesson we made everything relate to matter.  We checked out books from the public library (and the librarian requested books from other schools).  We used the science textbook as a station.  We had a folder on the student drive that contained links to the reseach websites we wanted them to use (britannica, kids click, one search).  Lastly, we had a few matter movies in another folder in the student share drive that they would double click.  Each workstation had a simple sheet of directions to explain what to do at the station.

c. Setup the research computers.  Designate a computer per team that will be logged in to Google Docs.  They can boot up, go to the blog (we had the link in their student share folder), and click the research link for their team.  They will bring that computer to each workstation taking turns typing in notes.

d. Talk to the partner teacher about how you want to split up talking about good research and about how to type into google docs.  If you prefer – this lesson can be done in your own room without Skype.

e. Setup the Skype computer again so that it allows each teacher to teach the international class and their own class.

3. Before connecting get your class set up into teams, assigned to their first research station, and onto google docs on their research computer.

4. Connect with the other school and do the co-lesson on good research.  Students do not type complete sentences.  Find facts that help you (and your international team) understand matter better.

5. The teacher rotates around keeping students on task and giving guiding comments on the research they are typing.  Rotate each team appropriately.  If there is time during the lesson you can call each team up from the US and UK to say hello to one another.

6. The google docs save as they type.  When all rotations are complete the sign off with the other school and shut down the computers.

7. Print out the team documents to be used for the next lesson.

8. If you are using a blog, post something about the research day and ask the students to reflect upon what they thought of the activity.

F. Lesson Three Details

1. Overview: In this lesson the students in each classroom will go through the scientific method for the agreed upon experiment.  It is not done over Skype.  Again, the reseach and experiment can be adapted to your grade level and content needs.  For this example we did an experiment to see if changing water temperature would change how quickly alka-selzer dissolves.  We did not make everything perfectly exact (specific water temperature, beaker size, alka-selzer size).  But as expected, the results matched up and taught a good lesson.  In the resources, see the interactive notebook file for the Alka-Selzer experiment.

2. Teacher Preparation: Send the interactive notebook page to the partner teacher.  Make copies of the interactive notebook for your students.  Print out the research documents from each team.  Get enough beakers to cover each team.  Purchase enough Alka-Selzer tablets so each team has three.  Coordinate how you are going to get ice, water, and boiling water.  You may wish to engage parent volunteers.

3. Ask the students to get into their research groups.  Hand out the student notes sheets from research and ask them to read over them. 

4. Hand out the blank interactive notebook pages to the students.  Read the question, “How will changing the temperature of the water effect how quickly the Alka-Seltzer tablets dissolve?”  Ask the students to form a hypothesis using the prior knowledge they have built up through their research.  Ask each team to write down an agreed upon hypothesis on their sheet.

5. Conduct the experiment. The steps can be found on the interactive notebook experiment pages.  Clean up when finished.

6. Record the results into an excel or google spreadsheet.  See the example.  If you know how or can get help, create similar graphs using the data.

7. If you are using a blog, post the results and ask the students to reflect on the experiment and what they think of the outcomes.

G. Lesson Four Details

1. Overview: The final lesson is to debrief on the experiment outcomes, review the scientific method (and the importance of replicating results as scientists), and saying goodbye to the international team.

2. Teacher Preparation: Make sure to have either graphs or summary data for the students to look at.  Coordinate with the partner teacher so that you know how the Skype lesson will go.  Who will review the outcomes?  Who will review the scientifc method? How will you let the two classes say goodbye?  Setup the computer and Skype to allow you to co-teach the last lesson.

3. Once connected have one teacher talk about the data.  If you would like to select a student speaker to share the results that is fine too.  Allowing each group to share results on Skype may be too time cumbersome.  After sharing the data ask a few students from both countries to reflect on the results aloud.  Help all the students then write in the conclusion sentence.

4. The other teacher should briefly review the scientific method and how they were fulfilled in this experiment.  Also ask students if they can explain why it is important that experiments are completed by multiple scientists in different locations.

5. Allow each class to wave and say goodbye.  For our example we had 39 students between the two classes, so it was hard to allow for individual goodbyes.

6. Do one final blog post allowing the students to reflect on the entire international relationship.

H. Assessments for the unit:

Use the interactive notebook pages, blog reflection posts, google research documents, and a related test maker quiz with scientific method questions to assess student understanding.

 

