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	Balsa Wood Bridge Design


	Subject(s) 


Technology, Science, Math

	
Rigor/Relevance

Framework



	Grade Level 9–12

	

	Instructional
Focus

	Science and Technology

Students develop skills in using technology and recognize the relationship between technology and science, including its potential and limits.

Unifying Concepts and Processes

Students recognize patterns and processes, making connections in terms of systems and subsystems that explain the interrelationships of the natural and designed world.

Basic Concepts and Knowledge

Students develop an understanding of scientific concepts using facts, theories, principles, and models.

Problem-Solving and Mathematical Reasoning

Students apply a variety of problem-solving strategies to investigate and solve problems from across the curriculum as well as from practical applications.

Number Operation and Concepts

Students use number, number sense, and number relationships in a problem-solving situation. Students communicate the reasoning used in solving these problems.

Geometry

Students apply geometric concepts, properties, and relationships in a problem-solving situation. Students communicate the reasoning used in solving these problems.

Measurement

Students use a variety of tools and techniques of measurement in a problem-solving situation. Students communicate the reasoning used in solving these problems.
Speaking

Students speak for a variety of purposes and audiences with sophistication and complexity appropriate to the grade level.

	Student
Learning
Student
Learning

(con’t)

	· Students will learn and understand the nature of mechanical forces including bending, torsion, shear, moment, tension, and compression and how they relate to structures.
· Students will use the appropriate tools and technologies to model, measure, and apply the results in a problem-solving situation. Students communicate their findings during the testing phase of the model bridge.

· Students will recognize the various shapes and processes for building a strong bridge and how they might include these interrelationships into their bridge design.

· Students will learn the structural properties of materials and how they can affect their bridge results.

· Students will mathematically investigate and develop a solution to construct the strongest bridge possible.

· Students will use a variety of tools and techniques of measurement such as scale conversion and metric measurement in grams and length. Students will communicate their results during the testing stage of the activity and conclude their findings via a formal write up.
· Students will apply geometric concepts, properties, and relationships in a problem-solving situation when building the model to withstand the forces that will be applied.
· Students exercise care in scientific inquiry and recognize the importance of safety.




	Performance
Task
Performance
Task
(con’t)

	Overview
In this activity, students will be asked to design and then build a model bridge that will hold as much weight as possible. The students will apply the mathematical and scientific principles that will enhance the bridge strength and summarize their findings to their classmates.

Description
1. Students can work as an individual or be assigned to groups of two.

2. Students will discuss and brainstorm bridge designs then develop a scaled drawing they think will be the most successful. These ideas should include the mathematical and scientific principles that they feel will enhance the bridge strength.

3. All tool and machine safety will be demonstrated and clearly discussed by the instructor.

4. Materials used in the construction of the bridge will be distributed and shall consist only of rectangular balsa stock and glue. Material type and quantity can vary via the instructor.
5. Design specifications:
a) The total mass of the bridge must not exceed 100 grams.

b) The bridge must allow for a level, smooth roadway surface that measures 5.0 cm wide by 40 cm long. The bridge should provide for a 5 cm clearance for a small metal car (e.g., Matchbox, Hot Wheels) to be rolled when given a single light push of the hand. This will illustrate that the bridge is level and smooth.
c) No mechanical fasteners can be used to interlock the balsa pieces. Only the glue provided by the instructor is permitted.
d) Two or more balsa pieces may be laminated together to construct members of any dimensions.

e) The bridge length should be a minimum 40.0 cm.

f) The bridge should be free standing. No additional bracing can be added during the testing phase of the activity.

g) The bridge should also allow for a 40.0 cm long by 2.0 cm high board to slide underneath without touching the structure.
6. A formal write-up and presentation will be required to discuss bridge results and ways to improve on these results if asked to modify the bridge.



	Essential
Skills
	· Follow written directions carefully and accurately. (e6)

· Use brainstorming, role playing, and standard problem-solving strategies to define a problem and suggest solutions. (e19)
· Perform operations with signed (positive and negative) numbers, including decimals, ratios, percents, and fractions.  (m1)
· Understand the properties and classification of polygons (e.g., triangle, quadrilaterals, pentagon, hexagon, etc.) as well as knowledge of geometric shapes. (m26)
· Use the technique of dimensional analysis to convert units of measure (e.g., convert km/hr to m/min) including drawing to scale and applying ratios.  Understand and use various techniques for estimating, making and converting measure; and using these to perform dimensional analysis.  (m33)
· Apply transformation concepts to understand and create congruent and similar figures. (m49)
· Measure properties of the environment using dimensional quantities such as time, length, mass, pressure, volume, acceleration, etc. Compare, estimate and predict measurements. (s23)
· Understand and apply kinematics (i.e., the mathematical methods of describing motion without regard to the forces that produce it, such as velocity, acceleration and deceleration, and displacement). (s77)


	Scoring Guide
See attachment.
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Scoring Guide
	Element
	1

Does Not Meet
	2

Needs Improvement
	3

Meets Expectations
	4

Exceeds Expectations
	Score

	Design Sketch
(x 2)
	Sketch is complete but does not show any relation to constructed bridge, lacks labels of major structural elements and dimensions. Drawing is messy and difficult to read.
	Sketch shows resemblance to constructed bridge but lacks labels of major structural elements and dimensions. Drawing is slightly messy or difficult to read.
	Sketch looks like constructed bridge, includes labels for all major structural elements and dimensions, and is neat and easy to read.
	Sketch matches constructed bridge, is drawn to scale, includes all labels for structural elements and dimensions, and is exceptionally neat and easy to read.
	_____

	Design
(x 5)
	Bridge is complete but design does not meet at least one of the four design criteria (span distance, deck height, passable bridge deck, total weight).
	Bridge is complete and design meets at least two of the four design criteria (span distance, deck height, passable bridge deck, total weight).
	Bridge is complete and design meets at least of three of the four design criteria (span distance, deck height, passable bridge deck, total weight).
	Bridge is complete, meets all of the four design criteria (span distance, deck height, passable bridge deck, total weight)
	_____

	Performance
(x 1)
	Bridge is complete but does not support a minimum of 10 kg.
	Bridge supports a minimum of 10 kg but less than 20 kg.
	Bridge supports a minimum of 20 kg but less than 50 kg.
	Bridge supports a minimum of 50 kg.
	_____

	Postmortem discussion and presentation
(x 2)
	Team does not provide any insight into design decisions made or how they would improve future designs. Team is not prepared to provide their project overview and fail to accurately answer questions from classmates. 
	Team provides some insight into design decisions or how they would improve future designs but not both. Team is somewhat prepared to provide their project overview but fail to accurately answer some questions from classmates.
	Team provides insight into both their design decisions and how they would improve future designs. Team clearly summarizes their project and is prepared to provide their project overview. The team may fail to accurately answer some questions from classmates.
	Team provides insight into both their design decisions and how they would improve future designs. Team uses visual aids to help explanations. Team explains new understandings that they gained through doing the project. Each team member participates in the discussion The team answers all questions accurately from classmates
	_____

	Total Score (of a possible 100)
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