SKILL BUILDERS


Grade:  Two
Topics:  Energy from Wind and Moving Water; Movement

Challenge/Problem – Prior Knowledge and Skills


Resources/Materials/Equipment


	Design and construct a device that uses moving air to make something move.

Design and construct a wheeled vehicle that will travel as far as possible.

Prior Knowledge and Skills

· characteristics of different types of materials, such as fine paper, construction paper, boxboard (or card stock), cardboard, coroplast (e.g., durability, stiffness)

· moving air is a force that can make something move

· assembling techniques


	Large diameter (milkshake) plastic straws, wooden clothes pegs, paper, axle holders (cardboard triangles [gussets with a hole]), eyelets (3/16 in [.4 cm] inside diameter screw eyes or a 3/16 inch [.4 cm] diameter hole, wooden dowels (.4 cm), wheels (e.g., commercial cardboard, pressboard, or wooden; found materials such as metal or plastic lids with holes punched in them), carpenter’s glue, *simple wooden frame made out of 1 cm x 1 cm bass wood (see Grade 1 Skill Builder 4);

Scissors, safety snips, cardboard, coroplast, boxboard (card stock, including index cards), hacksaw, mitre box, round wooden dowel (.4 cm diameter), low temperature glue gun and glue, paper frog drawings, white glue, elastic bands, paper awl 




Expectations

Overall

· design and construct devices that are propelled by moving air or moving water

· design and make simple mechanisms, and investigate their characteristics

Specific

· design and construct a device propelled by air

· design and construct a system that controls the flow of water and / or air using a variety of mechanisms

· ask questions about and identify needs or problems related to structures and mechanisms, and explore possible answers and solutions

· plan investigations to answer some of these questions or solve some of these problems and describe the steps involved

· record relevant observations, findings and measurements, using written language, drawings, charts and concrete materials

· make simple mechanisms and use them in building the device they have designed 

· select and use appropriate tools, utensils, and equipment

· use appropriate techniques to make and fasten the components of a model that they have made

Task  Description





              Assessment and Evaluation

	Skill Builder 1 - Wheel and Axle

Teacher demonstrates different ways of making wheel and axle combinations, including the use of straws, eyelets, clothes pegs, and axle holder cardboard triangles as axle (wooden dowel) holders.

a. Straws

Attach two small pieces of straw across from each other on the underside of a simple wooden frame*.  Pre-cut dowel axles to a length at least 4 cm longer than the width of the frame.  Slide the dowel axle through the two straw pieces. Attach wheels to axle (using glue if needed). Repeat procedure for other end of frame (two axles should be perpendicular to sides of frame, and parallel to each other and the ends of the frame).

b. Eyelets

Drill (hand drill) two small holes across from each other on the underside of a simple wooden frame*.  Screw in two eyelets (one in each hole).  Pre-cut dowel axles to a length at least 4 cm longer than the width of the frame.  Slide the dowel axle through the two eyelets. Attach wheels to axle (using glue if needed). Repeat procedure for other end of frame (two axles should be perpendicular to sides of frame, and parallel to each other and the ends of the frame).  

c. Clothes Pegs

Attach two clothes pegs across from each other on the underside of a simple wooden frame*.  Pre-cut dowel axles to a length at least 4 cm longer than the width of the frame.  Slide dowel axle through the circular openings in the two clothes pegs (clothes pegs may have to be propped open with small pieces of folded paper to allow free rotation of the dowel axle).  Attach wheels to axle (using glue if needed). Repeat procedure for other end of frame (two axles should be perpendicular to sides of frame, and parallel to each other and the ends of the frame).

d. Axle Holder Triangles

Glue two axle holders across from each other on the outside edge of a simple wooden frame*. Pre-cut dowel axles to a length at least 4 cm longer than the width of the frame.  Slide dowel axle through the circular openings in the two axle holders.  Attach wheels to axle (using glue if needed). Repeat procedure for other end of frame (two axles should be perpendicular to sides of frame, and parallel to each other and the ends of the frame).

Using two simple wooden frames, students practise using all four wheel and axle combinations to build two carts (use a different type of axle holder for the front and back wheels of each ‘cart’).

Students attempt to get carts to roll smoothly and in a straight line (may need to adjust positioning of wheels, axles, or axle holders, and/or use some type of spacer [e.g., plastic tubing piece)] between axle holder and wheel).  

Skill Builder 2 – Wind Vane (Wheel and Axle Practice)

Students place a wooden dowel (that is at least 5 cm taller than the straw) inside a large plastic straw so that the dowel rotates freely within the straw.  Students cut out and attach (e.g., glue or tape) a boxboard (card stock) arrow at the top of the dowel.  Students place the dowel and straw mechanism vertically along an edge of the triangular prism support base (see illustration and Grade 1 Skill Builder 5) and attach (e.g., glue or tape) the straw firmly to the base.

Skill Builder 3 - Hinges

Students explore three ways of connecting two pieces of material together so they fold flat on top of each other and fold open apart from each other.  Possible ways include:

a. Bend two pieces of cardboard or coroplast in half. 

b. Tape two pieces of boxboard or cardboard together so that they open and close.

c. Cut two identical squares of cardboard.  Glue (low temperature glue gun) two short pieces of straw on either end of an edge of one cardboard square.  Glue another short piece of straw in the middle of an edge of the other cardboard square. Fit the cardboard squares together so that the straws line up.  Slide dowel (cut to the length of the edge of the cardboard squares) through straw pieces.

Skill Builder 4 – ‘Hopper’ (Hinge Practice)

Students construct a cardboard ‘hopping frog’.  Using the cardboard hinge from Skill Builder 3c above, glue picture/drawing of frog (coloured ahead of time if wanted) onto the inside faces of cardboard squares when hinge is closed.  Open up hinge and using a paper awl, make a hole in the middle, two-thirds of the way down from the hinge in each of the pieces of cardboard.  Close the hinge so that the frog pictures are inside facing each other.  Feed two thick elastic bands together through the holes and secure them by looping their ends around short pieces of dowel on outside faces of cardboard (dowel pieces may be taped or glued [low temperature] to further secure the elastics; see illustration).  To make the ‘frog’ hop, open the hinge (elastic will stretch around hinged edge of cardboard), place it on flat surface, and then release the hinge (‘frog’ will ‘hop’ into the air as elastic bands snap back into shape).
	Evidence of Student Learning

· cutting

· fastening

· use of appropriate tools

· use of appropriate techniques

· hinge

Criteria

· cuts are accurate

· fastened parts stay together

· correct tool is used safely

· devices work as intended

· minimal waste of materials

· hinge stays attached to surfaces and works as intended - opens and closes flat 

Note: It is important to gather information (assess), and provide timely, helpful, and specific feedback, on students’ work with Skill Builders, as opposed to judging (evaluating) all of the work.  Teachers should use their own discretion as to which aspects of the work to evaluate (based on Overall Expectations).


Notes to the Teacher

* See Simple Frame Instruction sheet for detailed and illustrated instructions on building a frame.

