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Building Big

Duration:

4 episodes, 50 minutes each

Program Description:

Author-illustrator David Macaulay (The Way Things Work) explains the engineering breakthroughs that have allowed engineers throughout history to push the envelope of design and build structures that have soared higher, spanned longer distances, and defied the forces of nature. Part science lesson, part history, Building Big examines how these engineering marvels have affected people on a human level, placing each project in a historical, economic, and socio-political context. We examine four typical engineering projects: domes, bridges, dams, and tunnels.

Background Information:

Episode 1: Skyscrapers (not included in this resource package)

Episode 2: Domes 

Episode 3: Bridges

Episode 4: Dams

Episode 5: Tunnels

Episode 1 is not included as part of this resource as it was not broadcast during the 2004-2005 season.

Curriculum Connections:

SCIENCE AND TECHNOLOGY

Grade 7

Structures and Mechanisms: Structural Strength and Stability

Overall Expectations

-demonstrate an understanding of the relationship between the effectiveness of structural forms and the forces that act on and within them

-demonstrate an understanding of the factors (e.g., availability of resources) that must be considered in the designing and making of products that meet a specific need.

Understanding Basic Concepts

-describe, using their observations, ways in which different forces can affect the stability of a structure (e.g., certain forces may cause a structure to shear, twist, or buckle) 

-demonstrate awareness that the effect of forces acting on a structure under load depends on the magnitude, direction, and point and plane of application of the forces

-identify forces within a structure that are affected by forces outside the structure (e.g., shear, torsion, tension, and compression within a bridge are affected by external forces such as high wind or ice)

Relating Science and Technology to the World Outside School

-describe, using their observations, the function of symmetrical design in structural and mechanical systems (e.g., in bridges)

TECHNOLOGICAL EDUCATION

TCJ2O Technological Education (Grade 10)

Impact and Consequences

-identify some impacts of construction of society and the environment

TCJ3C/ TCJ3E Construction Technology (Grade 11)

Impact and Consequences

Economic, Social and Environmental Impacts

-explain how the construction industry is directly linked to the local economy

TCJ4C Construction Technology (Grade 12)

Impact and Consequences

Overall Expectations

-explain the impact of the construction industry on the economy, on society, and on the environment

Economic, Social, and Environmental Impacts

-describe the economic and social impact of the activities of the construction industry

Pre-Viewing:

A common theme that appears throughout episodes 2, 3 and 4 is the strength of the arch. The real strength of an egg lies in its shape. Pressure from a sharp object that puts pressure across the thin shell can easily break it. But a force at the arch directs pressure in a different direction, so that it compresses along, not across the shell. Architects and engineers have used archways to support the weight of structures for centuries. An arch directs pressure so that it compresses the building material. 

A class/group activity (or demo) allows students to think of how an arch works.

Materials Needed

· 4 raw eggs (or more if more trials are needed)

· modelling clay

· a 12" x 18" sturdy board

· bathroom scale

· weights (e.g. books)

· small plastic bag 

1. Students should make predictions about the average weight that an egg can support without breaking.

2. Roll clay into thick, round disks and make a slight indentation in the top of each piece of clay so that it becomes a cushion for the egg. Place one on the top and bottom of each egg. 

3. Place the eggs on the garbage bag on the ground. 

4. Place the board on the eggs, checking to make sure all four eggs support the board evenly. 

5. Place weights on the board, one at a time, being careful to keep them balanced in the middle of the board. 

6. Continue this procedure until the eggs break. Be prepared for one side to break first.

7. Calculate the weight that broke the egg(s) and divide this weight by the number of eggs (4) to calculate the average weight each egg held until one broke. 

Have students suggest different/better ways to measure how much weight an egg can hold without breaking. Students may wish to re-design this activity and test their ideas. Brainstorm some ideas about how these principles are used in construction technology. 

Modified from http://www.urbanext.uiuc.edu/eggs/lessonplan03.html

Viewing Questions:

An alternative to written questions would be an oral question session throughout the episode. The episodes have distinct segments that facilitate pausing the program for this purpose.

For a photocopy-ready student worksheet with viewing questions for Building Big, please see BLM 1.

Post-Viewing:
( Think Pair Share

A strategy whereby students think alone for a specified amount of time (wait time) in response to a question posed by the teacher. Students then form pairs to discuss their ideas and then share responses with the class. Think Pair Share is used to help students check their understanding during a learning experience and provide opportunities for practice or rehearsal. It provides a simple structure within a short time frame of all students in the class to think and talk (to pose questions, to respond to an issue, to summarize or synthesize ideas).

For the Think Pair Share, ask students to discuss examples of modern-day construction projects which 

a) project an image of power

b) resulted in a change in lifestyle of a particular group

c) had an impact that was not foreseen

( Some overarching questions for further discussion could deal with the construction industry as an impetus for societal change, whether intentional or not. 

Assessment and Evaluation:

Peer marking and class discussion of the Viewing Questions should suffice for students to understand the many social issues surrounding construction technology.

Related Resources:







Do you have a lesson plan to share or would you like to see additional online materials and activities that may be available for this and other TVO resources? 

Please visit Learn with TVO at www.tvo.org/learnwithtvo or 

contact lfernandes@tvo.org

