	Learning Activity
	Duration: 50 minutes

	Cycle/Year:  2/3

LES:  Why do boats float?

Topic:   Relative density and buoyancy 

	Science: World & Theme
	                              Material World & Matter

	Learning Intentions or Objectives

(SWBAT):


	By the end of this lesson, students will be able to:

(use action verbs or skills)
· List the characteristics of a buoyant object

· Identify what components make a boat float, including weight distribution, shape, density… and so on

· Evaluate methods used and modify to make it closer to the purpose: making an object float as long as possible

· Be a step closer and more equipped for the final task of making a boat that can take as much weight as possible  

	Skills developed or practiced
	· Identify the characteristics of a buoyant object/sinking object

· Observation skills
· Reflective and critical thinking
· Co-operative skills

	Materials for whole class and groups:


	· Clumps of Play-doh for each group of three of the same volumes 

· Big clear container with water OR containers for each table so that a couple of groups can share a container each

· Chronometer

	Subject Competency:

Competency 1: To propose explanations for or solutions to scientific or technological problems

( The students are given a challenge; they must remodel a ball of play-do in order to make it float. As Competency 1 is described as being about developing exploration skills that would help students gather information and use it to solve a given problem. This activity calls upon all the knowledge the students acquired about buoyancy in prior classes to apply it to make an object that presently sinks (the ball of play-do) become buoyant.

 The learning activity addresses the Key Features of the Competency in this manner:

1. To identify a problem or define a set of problems
( Students will identify the problem of having to model the ball shaped Play-do with a precise purpose and goal of making it float the longest.

2. To use a variety of exploration strategies
( To model a toy that floats for a long time students will explore various ways a boat can be shaped, and through this process, what way of modelling clay will make it float more/sink more. 

3. To assess his/her approach
( within the groups, in the process of exploring to make the longest-floating-toy, students will be constantly assessing their methods. E.g. When their boat is floating relatively good, they will reflect what made it float long, what they can do to make it float even longer. Conversely, if the boat is not floating very long, they will reflect what is causing it to float short and think of ways to improve it. 

The recording sheet will emphasize the key features 1 and 2. 



	Cross Curricular Competencies:

Competency 2: to solve problems

One  of the cross-curricular compentencies being called  upon in this science lesson is competency 2: to solve problems. The students are given the challenge to transform the shape of Play-Doh in order to make it become buoyant. Students must call upon internal and external resources to think of different possible ways to shape the Play-Doh that could make it become buoyant. Given prior knowledge about the concept of buoancy, students must rationalize a solution to the problem. This calls upon at least three key features of Competency 2. First, they must test a possible solution and apply it. Afterwhich they are demanded to evaluate whether or not it was effective.  Second, before trying out solutions, students are required to identify the main elements of the problem and to recognize similarities between other problems they encountered. Finally, another key element called upon is the one where it is necessary to review the solutions imagined. Figure out which solutions where effective and why they were so and vice-versa.



	Time
	Lesson

	10 minutes

25 minutes

15 minutes
	Introduction

The teacher will do a recap of the last class activity, which consisted of testing out various objects to see which ones float and which ones sink. The class will have a discussion on the common characteristics of the objects that floated. If time allows, discussing the characteristics of objects that sank will enforce understanding of what makes an object float. The teacher will select a student to jot record the students’ observations onto a list on the chalkboard. This generated list will guide students in their mission to complete the challenge explained below.

· The teacher will scaffold and ask questions that will help them recall the activity

· The teacher will also scaffold for the student recording, and simplify students’ descriptions and comments so that a clear list is created. 

Development

The students are told that the toy company Hasbro is looking for a new design for an aquatic toy. The toy will be played with in household pools or in bathtubs. The team that will create the toy that will float for the longest time will have their model become a toy. 

Students are randomly put into groups of three. Each group is given the same amount of Play-doh and must collaborate together to find the shape in which the play-doh will float the longest on the container of water. They are given 15 minutes to experiment with their ideas and to model their play-do to the most successful shape that floated the longest.

They will also be given a simple recording sheet, which will help them in refining what components make a toy float longer. The recording sheet is at the end of this Learning Activity.

The teacher will briefly explain the sheet: 

For every trial, students will:

1. Draw the shape that they made the toy

2. Count how many seconds it floated 
3. Evaluate whether it floated/sank, and provide predictions to what contributed to it to float/sink. 
4. Reflect upon their method, and come up with ways to improve the floating time; keeping the good features and changing the bad ones. 
The teacher should remind that with the recording, students would easily know which shapes were more/less successful and reasons for it, and be able to efficiently come up with a toy that will satisfy the goal. In case they happened to do a shape that floated longest in the 2nd trial, they would be able to recreate it for the “class competition”.

In case some students/groups seem to get stuck, hint them to look at the list of “characteristics of objects that float/characteristics of objects that sink” to get inspiration and guidance. 

The teacher should be walking around and observe the conversations of the students and what they are doing, while also guiding and scaffolding when necessary to do so. 

Closure

When every group has reached to their most successful model, the teacher will demand that each group come to the front and measure how much time their toy floats. The person coming up with the toy will also hand in the recording sheets to the teacher. 

There will be a student with a chronometer calculating the time and another student documenting the results. 

The class should together reflect on the last competition:

- Which toy floated longest? Which toy floated the shortest?
- Why did the winning toy float the longest? What made it float so long? 
- How did you in the group come to the most successful toy? Did it just happen, or did you have to try many ways? 

- How did you (asking the groups) make changes to your toys to float longer? 

( From students’ observations, the teacher will add important characteristics of what makes an object float to the list. 

Finally, the class should look at the list and be able to see that they now know quite a lot about what makes an object float/sink. The teacher should applaud and celebrate all the students’ efforts and teamwork, and give away a bit of what next lesson will involve: weights! What happens when we have things on a floating object? 

Assessment: 
This Learning Activity’s assessment will be informal, from the observations and the recording sheet students hand in.

1. Observation
- the teacher will walk around and observe the students’ explorations and experimentations, and evaluate whether students:

a.) Have a clear understanding of the goal of making a longest-floating-toy: The students are experimenting to reach that goal, not just experimenting for the fun of it or forgetting the purpose along the way. = address key feature 1
( In case students seem to be drifting away, remind them of what they are doing and why to get them back to focus, or ask attention-focussing questions to do so. 

b.) Are trying variety of ways to shape the Play doh
( Encourage them to think outside the box and creative

c.) Are reflecting after each trial: are they writing in their record sheets after critically thinking about why a method worked or not?
( Encourage them to reflect on their procedures to make the next toy-shape even more successful
 

2. Recording Sheet
- the collected recording sheet will show the teacher the summaries of the thinking processes in each group, although pieces may be missing and the teacher may need to fill the gap.  
- The sheet will give a fair amount of information on what the children thought and did: adding important information to previously attained information from observing. 

The teachers should look at the recording sheet and see if students have

a.) Followed a logical sequence of experiment: trying to make the toy to float more for every trial (look at the “what can you do to make it float for longer” and the next trial drawing, NOT whether the next one floated/sank because it is the critical thinking process we are looking for

b.) Tried many different shapes and methods: drawings of the trials, trying to be creative in the proposed improvements

c.) Show indication of reflective thinking in the trials: Are students considering factors that made the toy float/sink, and using that to improve the product? 




Designing the Toy that Floats the Longest: Recording Sheet
Name of Group: 

Names of Group members:

	Trial


	Drawing of the Shape
	Time floated

(s) 
	Did it sink/float?

What made it float?

What made it sink?
	What can you do to make it float for longer? 

	1.
	
	
	Sink/Float
	

	2.
	
	
	Sink/Float
	

	3.
	
	
	Sink/Float
	

	4.
	
	
	Sink/Float
	

	5.
	
	
	Sink/Float
	


