SKILL BUILDERS


Grade:   Three


Topic:  Stability


Challenge/Problem – Prior Knowledge and Skills


Resources/Materials/Equipment


	Design and construct a model of a structure that will hold a suspended pot at different heights above the ground (as with a pioneer cooking pot held above a fire)

Prior Knowledge and Skills

· concept of stability, including balance, centre of gravity and strong or rigid forms (e.g., triangulation, support beams)

· using triangles (e.g., gussets, trusses) and support pieces (e.g., struts, buttresses) to make a structure more stable

· pioneer cooking utensils and methods
	1 cm by 1cm wood, wooden dowel (.4 cm diameter), craft sticks, Bristol board, wheels (wood, press board – not cardboard), hacksaw, mitre box, safety snips, gussets (small [yellow] and large [green], carpenter’s glue, scissors, hand drill, sandpaper, plastic spacers, rubber washers


Expectations

Overall

· demonstrate an understanding of the factors that affect the stability of objects

· design and make structures that include mechanisms and that can support and move a load, and investigate the forces acting on them

Specific

· use appropriate materials to strengthen and stabilize structures that they have designed and made, and that are intended to support a load

· use appropriate equipment and adhesives when making structures that they have designed themselves

· use hand tools and equipment appropriately to cut a variety of materials

Task  Description





Assessment and Evaluation

	Skill Builder 1 – A-Maze-ing Hinged Game

Students construct a maze game that consists of two hinged playing surfaces that fold together for easier transport

· Students measure and cut out two pieces of Bristol board (20 cm x 22 cm)

· Students measure and cut six 20 cm pieces of 1 cm x 1 cm bass wood

· Students spread a thin layer of carpenter’s glue on a gusset and place (glue side up) in a joiner

· Place one piece of wood in joiner so that it butts up against the closed edge of the joiner

· Place another piece of wood in joiner to make the corner, making sure that the two pieces of wood are snug together

· Spread a thin layer of carpenter’s glue on another gusset and place it (glue side down) on top of the wood in the joiner; hold gusset down and count to ten

· Mark the top gusset with a dot 

· Remove corner from joiner

·  Prepare another gusset: students spread a thin layer of carpenter’s glue on a gusset and place (glue side up) in a joiner

· Place a third piece of wood in the joiner so that it butts up against the closed edge of the joiner

· Flip the first corner over so that the dot is no longer, and place it in the joiner to form a U-shape, making sure that the two pieces of wood are snug together; place another prepared gusset (glue side down) onto the corner, hold it down, and count to ten

· Remove wooden U-shape from joiner

· Repeat above steps to make a second U-shape

· Fit and glue each U-shape onto one of the pieces of Bristol board, so that all of the edges are flush

· Connect the two pieces of Bristol board using a hinge (see Grade 2 Skill Builder 3)

· Plan the layout of the maze 

· Glue scrap wood to Bristol board to create the maze

· To make the ‘spinner’ for the maze, insert small piece of dowel (sharpened on one end in pencil sharpener) into wheel 

Skill Builder 2 – Strengthening a Structure

Students investigate how to strengthen a structure

· they investigate the strength of and how to strengthen common everyday materials by attempting to support a load spanning a gap (e.g., different kinds of paper, fold paper, add layers of paper)

· they investigate how to strengthen a craft stick frame (e.g., add a diagonal support piece or strut); press down on one side of one frame until it breaks; add support piece to second frame to make a triangular shape, and press down in same place with same amount of force (demonstrating improved strength of frame)

Skill Builder 3 – Balance

Students construct a balance that is a stable structure and that incorporates a lever:

· Measure and cut two 20 cm pieces of 1 cm x 1 cm bass wood

· Drill a hole (.4 cm diameter) approximately 5 cm from one end of first piece of wood; mark this as piece A

· Drill another hole (.4 cm) in the middle of the second piece of wood; mark this as piece B

· Measure and cut four right angle triangles (two 10 cm squares cut on the diagonal) out of Bristol board

· Glue triangles on all four sides of piece A of bass wood so that all of the right angles are at the bottom (thereby forming a stable stand that enables the wood piece to stand upright)

· Attach piece B to piece A using a small piece of wooden dowel pushed through holes in both pieces of wood; secure by putting plastic spacers or rubber washers on ends of dowel

· Balance containers on ends of piece B, and attach with glue or tape (see illustration)

Skill Builder 4 – Table (Stability and Strength)

Students construct a four-legged frame table that is both stable and strong.

· Construct simple wooden frame (see Grade 1 Skill Builder 2) using four 10 cm pieces of 1 cm x 1 cm bass wood

· Measure and cut one piece of 1 cm x 1 cm bass wood so that it is just under 9 cm long, apply a thin layer of glue to both ends, and place it inside the middle of the frame to provide a support piece; glue (thin layer and hold for 10 seconds) a gusset on top of each place on the frame where the support piece meets it (top and bottom, and so that the apex [point] of the gusset triangle points toward the opposite side of the frame)

· Measure and cut four 10 cm table legs out of 1 cm x 1 cm bass wood

· Fold large gusset in half, apply a thin layer of glue to the inside fold where it will come into contact with the wood, wrap it around one of the outer corners of the frame (apex [point] of gusset triangle is pointing up), and hold for 10 seconds; repeat this procedure for remaining three corners

· Apply a thin layer of glue to the bottom and sides of one table leg that will be in contact with the frame or gusset just attached, place it on and perpendicular to the frame (as vertically straight as possible) so that the end fits snugly into both sides of the gusset, and hold for 10 seconds; repeat this procedure for remaining three corners

· Cut each of four craft sticks in half with hacksaw or safety snips

· Glue one cut craft stick on a diagonal from outer side of one table leg to outer side of frame; repeat this procedure for remaining sides of all four table legs (see illustration)


	Evidence of Student Learning

· cutting

· fastening

· use of appropriate tools

· use of appropriate techniques

· hinge

· balance

· table

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

· structures are stable (do not easily fall over) and strong (can not be easily broken or changed in shape) 

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

If drilled holes are too small for dowel, either the hole can be enlarged using a drill bit as a file, or the dowel can be sanded down with sandpaper.

