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Title 
Building Big:  The Skyscraper Challenge (http://www.pbs.org/wgbh/buildingbig/educator/sky_ho.html)
Primary Subject Area

Math Problem Solving    
Grade Level

 6-12    
Overview

The student will be provided with 2 sheets of newspaper and a ruler.  They will be allowed 20 minutes to construct the tallest skyscraper they can without using tape, staples, glue or other materials.  They are allowed to bend, fold or tear the paper itself.  They will have to video their contruction process and create a Power Point presentation to explain their process.



Approximate Duration

 2 fifty minute class periods.    
Louisiana Framework
· Content Standards

Measurement -- In problem-solving investigations, students demonstrate an understanding of the concepts, processes, and real-life applications of measurement

Geometry   −   In problem-solving investigations, students demonstrate an understanding of geometric concepts and applications involving one-, two-, and three-dimensional geometry, and justify their findings.

Data analysis, Probability, and Discrete Math   −   In problem-solving investigations, students discover trends, formulate conjectures regarding cause-and-effect relationships, and demonstrate critical thinking skills in order to make informed decisions. 

Benchmarks
M-1-M   −   applying the concepts of length, area, surface area, volume, capacity, weight, mass, money, time, temperature, and rate to real-world experiences;

M-2-M   −   demonstrating an intuitive sense of measurement (e.g., estimating and determining reasonableness of measures);

M-6-M   −   demonstrating the connection of measurement to the other strands and to real-life situations.

M-2-H   −   demonstrating an intuitive sense of measurement (e.g., estimating and determining reasonableness of results as related to area, volume, mass, rate, and distance);

M-4-H   −   demonstrating the concept of measurement as it applies to real-world experiences

G-1-M   −   using estimation skills to describe, order, and compare geometric measures;

G-2-M   −   identifying, describing, comparing, constructing, and classifying geometric figures and concepts;

G-4-M   −   constructing two- and three-dimensional models;

G-5-M   −   making and testing conjectures about geometric shapes and their properties

G-1-H   −   identifying, describing, comparing, constructing, and classifying geometric figures in two and three dimensions using technology where appropriate to explore and make conjectures about geometric concepts and figures;

G-2-H   −   representing and solving problems using geometric models and the properties of those models (e.g., Pythagorean Theorem or formulas involving radius, diameter, and circumference);

G-4-H   −   using inductive reasoning to predict, discover, and apply geometric properties and relationships (e.g., patty paper constructions, sum of the angles in a polygon);

G-6-H   −   demonstrating deductive reasoning and mathematical justification (e.g., oral explanation, informal proof, and paragraph proof).

D-2-M   −   analyzing, interpreting, evaluating, drawing inferences, and making estimations, predictions, decisions, and convincing arguments based on organized data (e.g., analyze data using concepts of mean, median, mode, range, random samples, sample size, bias, and data extremes);

D-3-M   −   describing informal thinking procedures (e.g., solving elementary logic problems using Venn diagrams, tables, charts, and/or elementary logic operatives to solve logic problems in real-life situations; reach valid conclusions in elementary logic problems involving and, or, not, if/then
Interdisciplinary Connections
Standard:  Science As Inquiry

Benchmarks:

Grades 5-8

SI-M-A1   −   identifying questions that can be used to design a scientific investigation;   

SI-M-A2   −   designing and conducting a scientific investigation;   

SI-M-A3   −   using mathematics and appropriate tools and techniques to gather, analyze, and interpret data;   

SI-M-A4   −   developing descriptions, explanations, and graphs using data;   

SI-M-A5   −   developing models and predictions using the relationships between data and explanations;   

SI-M-A6   −   comparing alternative explanations and predictions;   

SI-M-A7   −   communicating scientific procedures, information, and explanations;   

SI-M-A8   −   utilizing safety procedures during scientific investigations.   

SI-M-B1   −   recognizing that different kinds of questions guide different kinds of scientific investigations;   

SI-M-B2   −   communicating that current scientific knowledge guides scientific investigations;   

SI-M-B3   −   understanding that mathematics, technology, and scientific techniques used in an experiment can limit 

r enhance the accuracy of scientific knowledge;   

SI-M-B4   −   using data and logical arguments to propose, modify, or elaborate on principles and models;   

SI-M-B5   −   understanding that scientific knowledge is enhanced through peer review, alternative explanations, 

nd constructive criticism;   

SI-M-B6   −   communicating that scientific investigations can result in new ideas, new methods or procedures, and 

ew technologies;   

SI-M-B7   −   understanding that scientific development/technology is driven by societal needs and funding.

Grades 9-12   

SI-H-A1   −   identifying questions and concepts that guide scientific investigations;   

SI-H-A2   −   designing and conducting scientific investigations;   

SI-H-A3   −   using technology and mathematics to improve investigations and communications;   

SI-H-A4   −   formulating and revising scientific explanations and models using logic and evidence;   

SI-H-A5   −   recognizing and analyzing alternative explanations and models;   

SI-H-A6   −   communicating and defending a scientific argument;   

SI-H-A7   −   utilizing science safety procedures during scientific investigations.   

SI-H-B1   −   communicating that scientists usually base their investigations on existing models, explanations, and theories;   

SI-H-B2   −   communicating that scientists conduct investigations for a variety of reasons, such as exploration of new areas, discovery of new aspects of the natural world, confirmation of prior investigations, evaluation of current theories, and comparison of models and theories;   

SI-H-B3   −   communicating that scientists rely on technology to enhance the gathering and manipulation of data; 

SI-H-B4   −   analyzing a proposed explanation of scientific evidence according to the following criteria: follow a logical structure, follow rules of evidence, allow for questions and modifications, and is based on historical and current scientific knowledge;   

SI-H-B5   −   communicating that the results of scientific inquiry, new knowledge, and methods emerge from different types of investigations and public communication among scientists.           

Educational Technology Standards
· Use a variety of developmentally appropriate resources and productivity tools (e.g., logical thinking programs, writing and graphic tools, digital cameras, graphing software) for communication, presentation, and illustration of thoughts, ideas, and stories (e.g., signs, posters, banners, charts, journals, newsletters, and multimedia presentation.) (1,3,4)

· Use multimedia tools and desktop publishing to develop and present computer-generated projects for directed and independent learning activities. (1,3) 

· Use technology tools (e.g., multimedia authoring, writing tools, digital cameras, drawing tools, web tools) to gather information for problem solving, communication, collaborative writing and publishing to create products for various audiences. (1,3,4) 



Objectives
The learner will create a skyscraper from two sheets of newspaper.
Lesson Materials and Resources
Teacher Resource Worksheets

Student Worksheet

2 sheets of newspaper

1 ruler    

Technology Tools and Materials

Digital cameras

Microsoft Producer

Microsoft PowerPoint XP

Background Information
The learner should have an idea about geometric shapes and their stability.  They should be able to make predictions and draw conclusions from their investigations.  They should know basic Power Point skills.    
Procedures:
1.  Using expert groups, show the students how to use the video cameras.

2.  The teacher will use the Teacher Resource worksheets to introduce the activity.

3.  The students will gather the supplies.

4.  The students will build their skyscraper using the Student Worksheet handout and they will videotape each step.

5.  The students will create a PowerPoint show that will explain their procedures, discuss why they did what they did and discuss how they could build upon their prediction.

6.  The students will create a Publisher presentation using the video and PowerPoint slides.

Assessment Procedures

Procedures used in construction; height of the skyscraper; producer product rubric    
Explorations and Extensions
· How much taller can you make the tower if you now can use 20 cm of tape? How tall can you make the tower and have it support the weight of a pack of chewing gum? 
· How well does your tower withstand environmental forces? Use a fan to imitate wind gusts, or shake the table gently to imitate an earthquake. How can you change your design, using two sheets of newspaper and 20 cm of tape, to better withstand these forces?   
 
Lesson Development Resources
  http://www.pbs.org/wgbh/buildingbig/educator/sky_ho.html    
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The Top News Story: Columbus
Primary Subject Area:

Social Studies

Grade Level: 

3-7

Overview:
The students will research the voyages of Columbus.  They will then write a news story about one of Columbus’s voyages.  The students will make a PowerPoint presentation with the important facts from the news story, and video the news cast to make a presentation in Microsoft Publisher.

Approximate Duration:
3 fifty minute class periods

Louisiana Framework:

Content Standards:

History:  Students develop a sense of historical time and historical perspective as they study the history of their community, state, nation, and world.

Benchmarks:

H-1A-E1
demonstrating an understanding of the concepts of time and chronology

H-1A-E3 
identifying and using primary and secondary historical sources to learn about the past

H-1C-E1
describing the people, events, and ideas that were significant to the growth and development of our state and nation

H-1A-M3 
analyzing the impact that specific individuals, ideas, events, and 
decisions had on the course of history

H-1A-M4
analyzing historical data using primary and secondary sources

H-1A-M6
conducting research in efforts to answer historical questions

H-1B-M2
explaining the cultural, ecological, and economic results of early European exploration and colonization

H-1B-M3
describing the interactions among Native Americans, early Europeans, and Africans in the Americas

Interdisciplinary Connections:

ELA-4-E1
speaking intelligibly, using standard English pronunciation

ELA-4-E2
giving and following directions/procedures

ELA-4-E4
giving rehearsed and unrehearsed presentations

ELA-4-E5
speaking and listening for a variety of audiences (e.g., classroom, real-life, workplace) and purposes (e.g. awareness, concentration, enjoyment, information, problem solving)

ELA-4-E7
participating in a variety of roles in group discussion (e.g. active listener, contributor, discussion leader)

ELA-5-E2 
locating and evaluating information sources (e.g. print materials, databases, CD-ROM references, Internet information, electronic reference works, community and government data, television and radio resources, audio and visual materials)

ELA-5-E4 
using available technology to produce, revise, and publish a variety of works (e.g., book reviews, summaries, short research reports)

ELA-5-E5
giving credit for borrowed information by telling or listing sources

ELA-7-E1
using comprehension strategies (e.g. sequencing, predicting, drawing conclusions, comparing and contrasting, making inferences, determining main ideas) to interpret oral, written, and visual texts

ELA-7-E4
using basic reasoning skills to distinguish fact from opinion, skim and scan for facts, determine cause and effect, generate inquiry, and make connections with real-life situations

ELA-4-M1
speaking intelligibly, using standard English pronunciation and diction

ELA-4-M2
giving and following directions/procedures

ELA-4-M3
using the features of speaking (e.g., audience analysis, message construction, delivery, interpretation of feedback) when giving rehearsed and unrehearsed presentations

ELA-4-M4 
speaking and listening for a variety of audiences (e.g., classroom, real-life, workplace) and purposes (e.g. awareness, concentration, enjoyment, information, problem solving)

ELA-4-M6
participating in a variety of roles in group discussions (e.g. facilitator, recorder)

ELA-5-M2
integrating information sources

ELA-5-M4
using available technology to produce, revise, and publish a variety of works (e.g., documented research reports, investigative reports, annotated bibliographies)

ELA-5-M5
citing references using various formats (e.g. endnotes, annotated bibliography)

ELA-7-M1
using comprehension strategies (e.g., summarizing, recognizing literary devices, paraphrasing (to analyze oral, written, and visual texts)
Educational Technology Standards:
Use a variety of developmentally appropriate resources and productivity tools (e.g., logical thinking programs, writing and graphic tools, digital cameras, graphing software) for communication, presentation, and illustration of thoughts, ideas, and stories (e.g., signs, posters, banners, charts, journals, newsletters, and multimedia presentation)                                                                             

Use multimedia tools and desktop publishing to develop and present computer-generated projects for directed and independent learning activities                           

Use technology tools (e.g., multimedia authoring, writing tools, digital cameras, drawing tools, web tools) to gather information for problem solving communication, collaborative writing and publishing to create products for various audiences
Objectives:  

The learner will research one of Christopher Columbus’ voyages.     
The learner will write a news story about a voyage. 

Lesson Materials and Resources:
Books on Christopher Columbus                                                                       
Story map for news story                                                                                  
Cooperative job cards

Technology Tools and Materials:

Digital cameras                                                                                                     Internet                                                                                                                   Microsoft Producer                                                                                               Microsoft PowerPoint XP                                                                                     Possible websites:    http://www.enchantedlearning.com/explorers/page/c/columbus.shtml                      http://www.stemnet.nf.ca/CITE/excolumbus.htm    http://www.factmonstercom/ce6/people/A0857464.html   http://sispain.org/english/history/discover.html     http://www.ibiblio.org/expo/1492.exhibit/Intro.html 

Background Information:

The learner should be able to research Christopher Columbus on the Internet.  The learner should know basic PowerPoint skills.

Procedures:  
The teacher will divide the class into cooperative groups.                                    
Using expert groups, demonstrate how to use the digital cameras for video, PowerPoint for the slide show, and web resources for the research.                
The teacher will use a news broadcast to introduce the lesson and emphasize the importance of describing who, when, when, where, why, and how of a news story.                                                                                                                                The students will research the voyages of Christopher Columbus and select one voyage to write a news story.                                                                                            
As a team, the group will write the news story and create a PowerPoint slideshow to describe the main points of the voyage.                                                               
After practicing, students will videotape a broadcast of the news story.             
The students will create a Publisher presentation using the video and PowerPoint slide.  

Assessment Procedures:

Writing rubric for the news story                                                                             

News broadcast rubric
Explorations and Extensions:

Have an interview with another explorer and video the interview.

Title

Foam Activity
Primary Subject Area

Science
Grade Level

All
Overview

This lesson uses the inquiry method to determine some of the charachteristics and properties of foam.  The student will videotape the experiment and then create a PowerPoint to document the scientific method.
Approximate Duration

2 fifty minute class periods
Louisiana Framework

· Content Standards

Science as an Inquiry



· Benchmarks

Grades K-4

SI-E-A2   −   planning and/or designing and conducting a scientific investigation; 

SI-E-A3   −   communicating that observations are made with one's senses; 

SI-E-A4   −   employing equipment and tools to gather data and extend the sensory observations;       

SI-E-A5   −   using data, including numbers and graphs, to explain observations and experiments;       

SI-E-A6   −   communicating observations and experiments in oral and written formats;     

SI-E-A7   −   utilizing safety procedures during experiments

SI-E-B1   −   categorizing questions into what is known, what is not known, and what questions need to be explained;   

SI-E-B2   −   using appropriate experiments depending on the questions to be explored;   

SI-E-B3   −   choosing appropriate equipment and tools to conduct an experiment 

SI-E-B4   −   developing explanations by using observations and experiments;   

SI-E-B5   −   presenting the results of experiments;   

SI-E-B6   −   reviewing and asking questions about the results of investigations.   

Grades 5-8

SI-M-A1   −   identifying questions that can be used to design a scientific investigation;   

SI-M-A2   −   designing and conducting a scientific investigation;   

SI-M-A3   −   using mathematics and appropriate tools and techniques to gather, analyze, and interpret data;   

SI-M-A4   −   developing descriptions, explanations, and graphs using data;   

SI-M-A5   −   developing models and predictions using the relationships between data and explanations;   

SI-M-A6   −   comparing alternative explanations and predictions;   

SI-M-A7   −   communicating scientific procedures, information, and explanations;   

SI-M-A8   −   utilizing safety procedures during scientific investigations.   

SI-M-B1   −   recognizing that different kinds of questions guide different kinds of scientific investigations;   

SI-M-B2   −   communicating that current scientific knowledge guides scientific investigations;   

SI-M-B3   −   understanding that mathematics, technology, and scientific techniques used in an experiment can limit or enhance the accuracy of scientific knowledge;   

SI-M-B4   −   using data and logical arguments to propose, modify, or elaborate on principles and models;   

SI-M-B5   −   understanding that scientific knowledge is enhanced through peer review, alternative explanations, and constructive criticism;   

SI-M-B6   −   communicating that scientific investigations can result in new ideas, new methods or procedures, and new technologies;   

SI-M-B7   −   understanding that scientific development/technology is driven by societal needs and funding.

Grades 9-12   

SI-H-A1   −   identifying questions and concepts that guide scientific investigations;   

SI-H-A2   −   designing and conducting scientific investigations;   

SI-H-A3   −   using technology and mathematics to improve investigations and communications;   

SI-H-A4   −   formulating and revising scientific explanations and models using logic and evidence;   

SI-H-A5   −   recognizing and analyzing alternative explanations and models;   

SI-H-A6   −   communicating and defending a scientific argument;   

SI-H-A7   −   utilizing science safety procedures during scientific investigations.   

SI-H-B1   −   communicating that scientists usually base their investigations on existing models, explanations, and theories;   

SI-H-B2   −   communicating that scientists conduct investigations for a variety of reasons, such as exploration of new areas, discovery of new aspects of the natural world, confirmation of prior investigations, evaluation of current theories, and comparison of models and theories;   

SI-H-B3   −   communicating that scientists rely on technology to enhance the gathering and manipulation of data; 

SI-H-B4   −   analyzing a proposed explanation of scientific evidence according to the following criteria: follow a logical structure, follow rules of evidence, allow for questions and modifications, and is based on historical and current scientific knowledge;   

SI-H-B5   −   communicating that the results of scientific inquiry, new knowledge, and methods emerge from different types of investigations and public communication among scientists.           

Educational Technology Standards

· Use a variety of developmentally appropriate resources and productivity tools (e.g., logical thinking programs, writing and graphic tools, digital cameras, graphing software) for communication, presentation, and illustration of thoughts, ideas, and stories (e.g., signs, posters, banners, charts, journals, newsletters, and multimedia presentation.) (1,3,4)

· Use multimedia tools and desktop publishing to develop and present computer-generated projects for directed and independent learning activities. (1,3) 

· Use technology tools (e.g., multimedia authoring, writing tools, digital cameras, drawing tools, web tools) to gather information for problem solving, communication, collaborative writing and publishing to create products for various audiences. (1,3,4) 



Objectives

The learner will conduct an inquiry experiment to determine how much time it takes to make foam.
Lesson Materials and Resources

Instructions for the experiment

water

2 - 6" desert size plates

2 bowls

1 teaspoon

1 - 8 oz. cup

2 - hand mixers

1 - set of pointed dowels or toothpicks

1 ruler

1 magnifying glass

optional: spoons or tongue depressors



Technology Tools and Materials

Digital cameras

Microsoft Producer

Microsoft PowerPoint XP

Background Information

Prior to the lesson, the students should know the scientific method, how to conduct a basic experiment, know lab safety procedures and be able to create a basic PowerPoint show.
Lesson Procedures

1.  Using expert groups, show the students how to use the video cameras.

2.  The students will gather the supplies.

3.  The students will conduct their experiment, videotaping each step.

4.  The students will create a PowerPoint show that will explain the steps in the scientific method.

5.  The students will create a Publisher presentation using the video and PowerPoint slides.

Assessment Procedures

Rubrics







