Guild a Gootk

STEELS Standards

Objectives

* Students will work collaboratively as a team to design a solution to a given problem
* Students will develop a plan to create a solution that addresses specific needs and requirements

» Students will experiment creatively to learn what methods work best

Materials

* Aluminum foil

® Tape

» Popsicle sticks

* Small container or tub of water
» Small toys, coins, or marbles

* Pencil and paper

Basic Vocab

* Design
= A plan you make for something you want to create.
* Properties/characteristics
» The special things about an object that make it good for certain jobs.
* For example: light/heavy or soft/hard.
* Problem
» A question, condition, or situation that must be solve in order to do something successfully.
* Experiment

* A test of an idea or method.

Introduction

Begin by discussing the idea that there are multiple solutions to a given problem.
As an example, pose the hypothetical situation of their shoelaces constantly becoming untied:

® This is a problem because it can cause you to trip.
» Ask the students how they would solve the problem.
* Example responses may be tying the laces tighter, double knotting the laces, or changing the shoes altogether.

* Although they are different methods, they all solve the problem of untied shoelaces.
Explain that there is a process to create a good solution to a problem, especially if it's a complex problem.

* A design is something that has been created to solve a problem.
* To make a design, it's a good idea to first develop a plan before testing ideas out immediately. Planning is important because it helps you know what to do before you start. This can
save time, prevent mistakes, and help you do your best.

» |t's important to be creative! Problems can be hard to solve, so it's important to think about different ways you could approach a problem.
Emphasize the possibility of not solving a problem on the first try.

* Oftentimes, creating a design to solve a problem requires multiple attempts.
 |f your test doesn’t work, you can learn from it and try again. You can ask yourself what worked and what didn't, and try to change your design accordingly.

* No design is 100% perfect!
Class Activity

Preparation:

* The problem: a person needs help transporting their things across a river safely. In this activity, you will be designing a boat to help!
* Discuss the different materials available to use and their different properties/why they are desirable for this activity (foil is waterproof, popsicle sticks are strong):

* Explain that with these materials, the students will have to design and create a small boat that will be able to carry objects (toys/pennies/marbles) in the water.
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Instructions:

1. Split the students into small teams and have them discuss with each other how they might go about creating the boat.

2. Have the students work together to sketch their ideas on paper to create a plan for their design.

3. Once the students have a plan, they should work together in their team to construct their boats. Students should test their boats as they build and make improvements as needed.
4. Once everyone has created their boat, test them out!

5. One team at a time will place their boat in the water and add “cargo” to see if it can carry the objects without sinking.

Discussion

(Try to guide student discussion to touch on these)

® Ask the students what worked well about some of the boats and what didn't.

» For example: what materials or designs worked best?
* Highlight the variety of designs: how were the boats different from each other?
 Discuss the importance of creating a boat that could float to meet the person'’s needs.
» Ask the students if they had to make changes to their design along the way.

» Although they may have had a plan beforehand, it is common for adjustments to be made in response to problems they were not aware of before testing.



