
QuickView
Students calculate the efficiency of a bridge.

Standards Addressed
NSTA 5-8
Students develop abilities necessary to do 
scientific inquiry.

•	 Students	use	appropriate	tools	and	
techniques to gather, analyze, and 
interpret data.

•	 Students	think	critically	and	logically	
to make the relationships between 
evidence and explanations.

•	 Students	communicate	scientific	
procedures and explanations.

•	 Students	use	mathematics	in	all	aspects	
of scientific inquiry.

Students develop abilities for technological 
design.

•	 Students	evaluate	completed	
technological designs or products.

NCTM 6-8
Students understand numbers, ways of 
representing numbers, relationships among 
numbers, and number systems.

•	 Students	understand	and	use	ratios	and	
proportions to represent quantitative 
relationships.

Students select and use appropriate statistical 
methods to analyze data.

•	 Students	develop	and	evaluate	
inferences and predictions that are 
based on data.

Students understand measurable attributes of 
objects	and	the	units,	systems,	and	processes	
of measurement.

•	 Students	understand	both	metric	and	
customary systems of measurement.

Students apply appropriate techniques, tools, 
and formulas to determine measurements.

•	 Students	select	and	apply	techniques	
and tools to accurately find length, 
area, volume, and angle measures to 
appropriate levels or precision.

Students compute fluently and make 
reasonable estimates.

•	 Students	select	appropriate	methods	
and tools for computing with fractions 
and decimals from among mental 
computation, estimation, calculators 
or computers, and paper and pencil, 
depending on the situation, and apply 
the selected methods.

Students recognize and apply mathematics in 
contexts outside of mathematics.

ITEEA 6-9
Students develop abilities to assess the impact 
of products and systems.

•	 Students	learn	to	design	and	use	
instruments to gather data.

Time Required
45 minutes (will vary with class size)
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Content Areas
Primary: Science
Secondary: Math, technology

Vocabulary
•	 efficiency
•	 load
•	 mass

Materials
•	 Completed	bridge
•	 Calculator
•	 Digital	scale	or	balance
•	 “Efficiency”	worksheet
•	 Pencil
•	 Bridge	tester	(or	container)
•	 2	solid	surfaces	to	use	as	supports
•	 Sand,	gravel,	or	other	mass
•	 Test	block
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Procedure
1  

Locate your completed bridge and the 
digital scale or balance. 

 
Students can all use the same bridge or make 
their own bridge.

2  
Turn on and tare the digital scale or 
balance.

3  
Place the bridge on the scale to find the 
mass of the bridge in grams. 

 
A digital scale or balance that measures to the 
nearest one tenth of a gram is preferable. 

4  
Place the bridge across the space between 
two supports. 

 
Two tables work well.

5  
Place a test block along the roadbed.

 
Make sure the test block does not overlap 
either support. The test block should be 
two inches shorter than the span between 
supports.

6  
Attach a container to the test block so that 
the container hangs straight down from the 

block.

7  
Gradually add sand, gravel, or another 
mass to the container until the bridge 

breaks. 
 
If you use a commercial tester, consult the 
instructions that accompany the tester.

8  
Measure the amount of mass in grams 
the bridge supports. Record this on the 

“Efficiency” worksheet.

9  
The efficiency of a bridge is the load it 
holds divided by its mass. Calculate the 

efficiency of the bridge. 
 
Students will likely need to round the 
calculation. The nearest tenth is generally 
accurate enough.
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