THIRD EYE: VIDEO LESSON IN SCIENCE INQUIRY

“Why Things Sink and Float”

Description:

My favorite types of shared lesson ideas are those that can be easily adapted to different grade levels and for a variety of content topics.  The following is an example of a lesson (or series of lessons) that may be adapted to meet many different grade levels and science content topics with the intent of demonstrating how to seamlessly incorporate video to launch a science unit as well as make it an integral component throughout the unit.

The video recorder becomes the “third eye” for students, objectively and observantly documenting the work students are doing to provide a means for further discussion, analysis and presentation.  Students are learning how to document their work to further their exploration of a topic.

This is an introductory lesson to a grade two unit on boats and buoyancy (Alberta Program of Study), in which students begin the process of documenting their investigations as they begin to consider their ideas and create an electronic portfolio of their science work and growing understandings.  The development of the electronic portfolio is outlined as part of this introductory lesson.

(NOTE:  The concept of buoyancy spans many grade levels, and even in Alberta is revisited with greater depth in grade 7 when density is examined. This lesson is appropriate and equally engaging for grades 2-7.)

Subjects:

Science, Language Arts, Educational Technology

Educational Level – Grade 2 – Grade 8

Summary:
Picture this:  A teacher is launching a unit on buoyancy. In the classroom there are desks set in pods, each pod has a bin of water and a variety of fruits and vegetables.  The teacher addresses the class, “We are going to begin our unit on buoyancy with an investigation.  Your materials are already at the desk-pods, please move into your science teams.”  Students move away from their regular pod groupings and move purposefully to a new location.  Several students go straight to the shelves and each take one video camera (or recording device) back to their assembled science team.  On the SmartBoard (or Whiteboard) are simple instructions with the reminder to document their investigation from step1.  Students begin to discuss and investigate, and one student per group is recording the proceedings.

This lesson would be a launching lesson on buoyancy.  The first introductory lesson itself could take an extended period of time, or be divided for several lessons periods.  However, the first two components would take approximately 50-60 minutes. The video document would be the keystone to continued investigative work throughout the unit.  

NOTE: This lesson has been adapted from a description/activity found in “Science Stories (Janice Koch). 
Lasting Ideas and Results:
Wolf and Laferriere (2009) define the goal of scientific inquiry in classrooms to stimulate students to think in ways similar to scientists.  When students act in this way, they will be carrying out similar processes to scientists by asking questions, developing and testing hypothesis, designing experiments, reviewing the results with peers and developing more questions and investigations based on findings.  

21st Century capabilities require students to be resourceful, observant, articulate, pondering, questioning and critically thinking individuals.  The science class should help build these capabilities by providing opportunities for students to think and learn in ways similar to real scientists.  As such, students need to become familiar and comfortable with data collection and documentation tools, the notion of analyzing collected data and discussing the data in teams, as well representing their data, ideas and explanations.

As easily as students pick up their pencils, they should reach for those tools that will help them engage authentically in science.

Whether or not students document and gather data for a launching investigation such as this lesson, or go on a nature walk, or during a fieldtrip, students will develop the skill and practice of incorporating tools to gather data, using that data to make observations and inferences, and to further investigate questions they generate.

Following this keystone investigation that will launch the unit, students will continue to explore and investigate more fully why some things sink and why some things float.  Rather than a pre-determined, “recipe” experiment students will document their investigative work so they may go back, observe, infer, test and build a clear conception of buoyancy that will move them toward understanding concepts of density as they grow in greater scientific sophistication in later years. 

Essential Question

As a launching investigation, the question is simple in order to allow students to develop their own inquiries and consider their own ideas:

“Why do some things sink and some things float?”

Desired Learner Outcomes

	Students will be able to:

· Develop confidence in their ability to explore materials and learn by direct study

· Comfortably use recording tools to document scientific work and to collect data;

· Develop Investigable questions

· Preserve with an investigation over a sustained period of time;

· Apply careful observation

· Work with others to consider their ideas and share personal views

· Share their ideas using verbal and visual information


	Students will know:

· Some materials sink in water and some float;

· Some floating materials float on the water and some mostly below;

· That altering or adding to an object can  make it sink or float;

· That different attributes of an object and to its ability to float 




STANDARDS: 

Alberta Program of Studies

Grade 2, Science 

Topic B: Boats and Buoyancy

General Learner Expectations

2–4 Demonstrate positive attitudes for the study of science and for the application of science in

responsible ways.

Specific Learner Expectations

Students will:

1.  Describe, classify and order materials on the basis of their buoyancy. Students who have

achieved this expectation will distinguish between materials that sink in water and those

that float. They will also be aware that some “floaters” sit mostly above water, while others

sit mostly below water. The terms buoyancy and density may be introduced but are not

required as part of this learning expectation.

2. Alter or add to a floating object so that it will sink, and alter or add to a non-floating object

so that it will float.
Grade 2, English Language Arts, 

1.1 – Discover and Explore

Experiment with language and forms

use a variety of forms of oral, print and other media texts to organize and give meaning to experiences, ideas and information

1.2 Clarify and Extend
Consider others’ ideas

connect own ideas and experiences with those shared by others

Combine ideas

record ideas and information in ways that make sense

2.3 Understand Forms, Elements and Techniques
Understand forms and genres

recognize that ideas and information can be expressed in a variety of oral, print and other

media texts

· identify and explain the use of various communication technologies
3.4 Share and Review

Share ideas and information

share, with familiar audiences, ideas and information on topics

· Clarify information by responding to questions
SUMMATIVE ASSESSMENT

As students begin their unit by documenting their work through video recording, and verbal and written and description explaining their ideas, their growing understanding will be demonstrated.  The captured video and additional discussions (written and/or verbal) will be added to an electronic portfolio.  This portfolio may be assessed for growing understanding, but will be more accurate in students’ real thinking about concepts as they will be describing what they know and think rather than simply answering a test question.

The portfolio along with a performance task (creating a craft incorporating fruits and vegetables) will demonstrate their applied knowledge. An additional summative assessment can be a culminating visual representation utilizing the captured video and images using a digital/visual representation such as an Animotto movie, photostory, Glogster  or PowerPoint.

Pre-requisite Knowledge and Skills

Students will be familiar with the recording tools available in their classroom, prior to this lesson.  A variety of digital tools may record video clips (e.g., FlexCams with video capability, Flip Cams, Digital Cameras, Ipods, etc.).  If a classroom has a variety of options, students will be able to operate at least one of the optional tools.

Students will also be familiar with the concept of a science team.  In this regard, a science team is the group of students who will work together through an investigation and unit.  The students will understand the varying roles they may play within the grouping so that one member is not always the recorder, or the summarizer or the materials/procedures person (s), etc.

In addition, students will understand the nature of electronic portfolios and how to download their documented work to their portfolio, how to add in personal comment and information in a personal folder within their group folder and will have some knowledge of digital/visual sharing tools such as Animotto, Glogster or PowerPoint.

As this is a launching less to the unit, no previous content knowledge is required other than knowing the difference between sinking and floating.

PROCEDURE:

Materials: 
· Plastic bin large enough to float a variety of fruits/vegetables

· A variety of fruits and vegetables: orange (naval preferred for it’s thick skin), lime, grape, button mushroom, banana, coconut, turnip, onion, celery stalk, carrot (full length), zucchini, apple, potatoe, etc.  It’s important to have vegetables /fruits that are similar in size or type to be able to begin making some observations.  For example, the large orange and the lime; turnip and coconut, celery and carrot, grape and button mushroom.

· Paper Towel

· Plastic knives

· Magnifying Glass

· Video Recording Device

· PowerPoint: “Floating Fruits and Vegetables”

The Big Ideas from this lesson:

The following are the general “big” ideas intended by the lesson:

· Size does not tell you whether or not something will sink or float;

· Shape does not tell you whether or not something will sink or float;

· What is inside an object (or what makes up the object - density) is more important than size or shape;

· Open spaces (or air pockets) help things float

Procedures/Sequence of Activities

I) What are they thinking?

Before beginning the investigation, it’s a good idea to get a sense of what the students have as conceptions or misconceptions about buoyancy. This is your opportunity to get a sense of the student thinking about the topic with far more depth than what you get from a traditional K-W-L chart.  In addition, it’s your opportunity to video-record the students and then play it back for them a little later and ask them to think how their thinking has changed.  Students love to see and hear themselves and will find their first ideas to be interesting. This also models recorded documentation!

Take a Stand

This is a wonderful activity that gets students up and moving, and sharing their ideas while listening to others.  Students will literally “take a stand” about a series of statements you will say to them.  The statements can be tailored to meet your outcomes and/or to the activity you are about to undertake with your students.  You read out the statement one at a time, and ask students to stand along the line (or if using a SmartBoard you can project a line) that indicates “Don’t Agree, Somewhere in the Middle, and Agree.”  If students don’t agree with your statement they stand on the side designated as “Don’t Agree” and so on.  Once they have made their move, a class discussion begins.  Students are asked to share why they chose their “stand.”  When the next statement is made students will move to their “stand” on the new statement. 

Read the following statements before this lesson:

· All things that are heavy sink.

· Only flat things float.

· Small things float better than big things.
NOTE: While students are working through their investigation, take the time to download the captured video from the “Take a Stand” activity to share as a large group.
II) Let’s Investigate

1. Students will be asked to move into their science teams to begin an investigation on “things that sink and float.”  

Science teams should be developed at the beginning of the year and have a built in rotation so that the same students are not always working together.  However, for the entirety of a particular unit, the science team would be maintained.  

Within the teams various roles can be assigned or suggested depending on the age of the students.  For grade two, roles should be assigned and rotated throughout the unit.  Possible roles include: documenter (the student handles the recording tools), summarizer/speaker (the student speaks for the group in large group discussion as well as record the summarizing questions, information, etc.), organizer (this student will download group recordings to the electronic portfolio) and materials/procedures (this student is in charge of familiarizing himself/herself with the materials and procedures and will ask the teacher for clarification if needed).  More than four students to a team could become a non-productive group. 

2. At each group station or pod, the variety of vegetables/fruits should be available as well as the bin of water and some paper towel.  Students should bring their recording device to the table as well (one per group).

3. Students will begin by sorting their fruits and vegetables into two groups: those they think will sink and those that they think will float.  It’s important to remind the recorder to capture this first sorting and the thoughts of the group.  Why do they think certain items will sink or float? 

4. Students then test out their hypothesis.  Even teachers will be surprised by some of the results!  The testing will be a wonderful recording.

5. Students are then asked to resort the groups: those that did sink and those that didn’t and discuss in their teams, the “why” of their results, and to record some of their questions and wonderings about the results.  

III) Let’s Think About It

This is a great opportunity to have inter-team and full class discussions.  Give each team an opportunity to download their captured video to their electronic portfolio space.  There are many formats for electronic portfolios, but it can be as simple as a designated folder for the team and the unit on a shared network space.   

If you have the luxury of extended time to work on science you can simply carry on with this group discussion or it can take place as a separate lesson on another day.  This is the benefit of documented work.  It’s wonderful to go back and analyze results!

1) Each science team will share their recorded investigation, and the summarizer/speaker will share the finding and the thinking about “why” with larger class group.  A class data chart can be started to show the results (e.g., how many groups found the orange to float, etc.)

2) As each group shares their recording, the teacher can help lead the discussion to have students think about their observations more deeply.  For example:  Did all vegetables/fruits float on the top or did some float mostly under water?  

3) A class list of questions can also be developed. 

4) Following the science team sharing, the teacher can show the recorded “Take a Stand” activity and discuss with the students about their initial thinking.  Did anything change?  Why?

IV) Next Steps

This section, again, can follow the previous or begin a new lesson.  Going back to the questions, students can think about what they could do to further their understanding about why some vegetables sunk and some floated. 

1. Science teams can go back to their individual recordings and pick two vegetables that they are curious about or that were similar in shape, size or type (such as two citrus fruits) and take a close look at the results.  They may then be given plastic knives, magnifying glasses and a bin of water to look inside, and test further.  The recorder (should also be recording these further investigations.

2. These new ideas can be added to the electronic portfolio.

3. During these subsequent investigations, the teacher can move among the groups engaging the students in further thinking (for example, the orange peel acts as a “life jacket” for the fruit, what is the difference in the peel of the lime and the orange?  What makes a life jacket float?)

4. Large group discussions can be shared as students discover new ideas.

EXTENSIONS/MODIFICATIONS/ADAPTATIONS

This lesson (or series of lessons) is easily adapted to a variety of learning needs and abilities as students are working in groups with assigned and shifting roles.  Support is built right in to the activity.  In addition, because much of the work is hands-on and discussion-based, it is more likely to lend itself to engaging all levels of learners and ascertaining individual understandings.

An extension to this lesson would be to have students select one or two vegetables or fruits that they will use along with other materials to create a floating craft.  This will help them apply some of their growing knowledge about things that sink and float.

As students continue to collect video clips of their progressive investigations, and in addition to their electronic portfolios and their floating craft, students can summarize their understandings using the collected video and images in an Animotto, Glogster, Photostory, or PowerPoint to highlight visually their understandings of things that sink and float. ​In today’s world of short attention spans and media overload, the ability to create visual representations to communicate data is an important skill.” (Morgan and Ansberry, 2011).
