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Lesson Plan for Student 2-Day Workshop

Grade Levels 4 – 8 Grades

_______________________________________________________________________

Objectives

In this project students will:

1. Learn about careers in transportation.

2. Investigate transportation safety concepts.

3. Begin to assess risks in different situations and learn to how to monitor and control such risks.

4. Develop their knowledge of rules that regulate traffic.

5. Improve their programming skills in RoboLab to include the effective use of sensors.

6. Interpret and use data to make informed programming decisions.

7. Working with a partner, be able to assemble models using LEGO Cities and Transportation sets.

8. Working with a partner, will be able to program LEGO vehicle using ROBOLAB software to execute a program that is part of the city intelligent transportation system built by the group.

9. Enhance their presentation and negotiation skills.

10. Develop a traffic simulation that will give them the opportunity to improve their knowledge of traffic systems.

11. Work as a team to brainstorm, plan, construct, program, and display a working model of a city transportation system.
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Materials:

1. 1 LEGO Cities and Transportation Sets for each two students

2. RCX and Infra-red tower for each two students

3. LEGO instruction books for each two students

4. Computer and ROBOLAB software for each four students

5. Large, white poster board or chart paper 

6. Markers, colored pencils, pencils

7. Black electrical tape, masking tape, and clear tape

8. Sign-in sheet for students

9. LEGO signs for rules and regulations

10. Student contract

11. Batteries for RCX and infra-red towers

12. Extension cords for computers

Procedure:

1. Introduction of instructors and class goals

2. Discuss transportation and develop a list of concepts, methods, and concerns

3. Outline these on chalkboard or chart paper

4. Introduce LEGO Cities and Transportation sets and instructions

5. Demonstrate basic LEGO elements and building principles

6. Allow students to choose a partner and study the LEGO instruction books

7. Partners discuss and choose a beginning project to build using LEGO instructions

8. Have student partners write a log of their project, along with ROBOLAB program names and outcome, testing results, and changes

9. Allow time for students to build selected LEGO project, assisting as needed

10. As groups complete their projects RoboLab software is introduced so that each student can program their RCX.

11. If students are not acquainted with LEGO programming the instructor may need to go through the pilot level programs first, followed by some of the inventor level programs

12. Check each student team’s understanding of LEGO programming software for mastery of use 

13. Allow time for each team to program their model, testing and adjusting as needed

14. Discuss with entire group the city transportation system they will build

15. Each student team may build and program all projects for vehicles, traffic light, traffic gate, speed trap, and light following vehicle in the LEGO instruction books

16. Assign student artists to draw city and lay out oval with black electrical tape for the LEGO RCX line following vehicle 

17. Allow time as needed to complete city drawing and transportation projects so that all work accurately as part of the city

18. Display and explain their transportation system to other groups and/or parents at the end of the workshop

19. Partners disassemble all LEGO models, placing all elements in their proper places in the LEGO Cities and Transportation sets, and inventory pieces making sure all elements are accounted for

20. Class ends with a ceremony with each student receiving a certificate and web address card with contact information, web page addresses, and information for future LEGO workshops

West Virginia Instructional Goals and Objectives Covered Grades 4-8:

Grade Four IGOs Covered:

Math:

Number Theory and Number Sense

4.1 Compare and order two or more whole numbers through 1,000,000

Fractions and Decimals

4.16 Solve problems using fractions and decimals

Whole Number Operations and Computations

4.17 Choose the appropriate method to solve a problem:  paper/pencil, mental math, estimation, and calculators

Patterns and Relationships

4.24 Solve problems involving pattern identification and completion of patterns

Probability and Statistics

4.28 Collect, organize, display, read, and interpret data from a problem solving situation in line graphs, bar graphs, tally charts, and tables with scale increments of one or greater then one

Measurement

4.41 Compare, estimate, and measure length using customary and metric units

4.42  Solve problems, involving perimeter, area, volume, and surface area

4.46  Calculate elapsed time

4.49  Read scales of length, temperature, weight, or capacity and select  appropriate units

Computer and Technology

4.50  Use appropriate software to practice and master fourth grade instructional objectives in mathematics

4.52 Identify ways technology is used to access information

Science:

Nature of Science

4.2 Design a model given a set of attributes (e.g., design a fish)

4.6 Use a variety of communication techniques (e.g., charts, bar graphs, pie graphs, models, reports)

Scientific Attitudes / Habits of Mind

4.9 Experience the joy of discovery of the natural world by developing questions and an understanding of the natural world which lead to investigations

4.12 Trust observations of discoveries when trying new tasks and skills

4.13 Continue probing phenomena until questions are resolved (e.g., motion of celestial objects, relationship of living things and habitat, transfer of energy)

Scientific Processes / Thinking Skills

4.18 Given a set of objects, group or order the objects according to an established scheme

Laboratory Investigations / Hands-On Learning

4.27 Engage in active inquiries, investigations, and hands-on activities for a minimum of 50% of the instructional time to develop conceptual understanding and laboratory skills

4.28 Use scientific instruments and everyday materials to investigate the natural world (e.g., observe the natural world using instruments such as a hand lens, microscope, telescope, thermometer, magnets, bulbs and batteries, graduated cylinders, calculators, computers)

4.29 Demonstrate safe and proper techniques for handling, manipulating, and caring for science materials

Science Themes and Subject Matter

4.30 Develop an understanding of the scientific themes of systems, changes, and models (e.g., systems consists of many parts that interact with one another and give rise to new properties or functions;  change occurs gradually, repetitively, or randomly;  a model is a pictures, description, simulation, or equation which represents the real thing)

4.31 Establish connections across the curriculum (e.g., integrate science with mathematics, social studies, language arts, arts, and/or physical education)

4.55 Use models to demonstrate heat, light, and sound (how produced., how changed applications to every day living, how moved through system) – models

4.56 Construct simple electrical circuits (e.g., conductors, non-conductors, complete/incomplete) – models

Computer / Technology

4.77 Use appropriate software to practice and master fourth grade instructional objectives in science

4.85 Use a variety of instruments (e.g., probes, thermometers, measuring devices) to perform measurements and record data

Language Arts:

Reading Comprehension

4.31 Read and make use of information in a functional selection or expository text

4.38 Experience content through imagery (visualizing)

4.39 Paraphrase, summarize, compose questions, and make inferences about material          read 

Writing

4.51 Produce original writing samples related to creative arts including but not limited to poetry, journal entries, and plays

Grade Five IGOs Covered:

Math:

Number Theory and Number Sense

5.5 Write or model equivalences of fractions, decimals, percents, and ratios

Computation and Estimation

5.11 Solve problems in context involving additional and subtraction of whole numbers through six digits; multiplication of whole numbers thorough four digits by three digits, division of whole numbers with dividends of up to five digits and divisors of up to two digits using estimations, mental math, calculators, and paper and pencil

5.14 Use computation, estimation, calculators, and computers to solve application problems

Patterns, Functions, and Algebra

5.18 Use input/output models for functions (number machines)

Probability and Statistics

5.26 Construct, read, or interpret tables, charts, and graphs to draw reasonable inferences or verify predictions using available technology

5.27 Model situations by carrying out experiments to determine probability

Measurement

5.36 Estimate and/or measure the length of real objects in parts of an inch up to 1/8 inch, whole inches, feet, yards, miles, millimeters, centimeters, meters, and kilometers

5.41 Apply the concepts of perimeter, area, volume, weight/mass, time, and temperature in practical problem-solving situations

5.44 Compute and convert customary and metric units of measure within the same system in problem-solving situations

Computer and Technology

5.47 Use appropriate software to practice and master fifth grade instructional objectives in mathematics

5.55  Practice inputting data using correct keying, editing, and formatting techniques

Science:

Scientific Attitudes / Habits of Mind

5.10 Cooperate and collaborate to ask questions, find answers, solve problems and conduct investigations to further an appreciation and joy of scientific discovery

5.11 Process and integrate experiences with prior knowledge to formulate new ideas

5.12 Understand that the study of science is a dynamic process and the results are not always definite or complete

5.13 Formulate conclusions through close observations, logic, objectivity, perseverance and integrity in data collection (e.g., adaptations in structures, photosynthesis, respiration)

Scientific Processes / Thinking Skills

5.14 Recognize and apply facts, concepts, laws, and theories to explain phenomena

5.15 Construct and use charts, graphs, and tables to organize, display, interpret, analyze, and explain data (e.g., extrapolation, interpolation)

5.16 Use inferential reasoning to make logical conclusions form collected data (e.g., causes and effects)

5.17 Use inferential reasoning to make logical conclusions form collected data (e.g., causes and effects)

5.18 Utilize experimentation to demonstrate scientific processes (e.g., formulating questions, predicting, forming hypotheses, quantifying, identifying dependent and independent variables)

5.19 Develop rational thinking processes that underlie scientific approaches to problem solving by employing critical-thinking skills in applying scientific knowledge, using imagination and creativity while working individually or cooperatively (e.g., patterns of motion, cycles of matter and energy)

5.20 Develop skills in the use of laboratory materials and equipment; and proper communication of scientific data collected (e.g., meter sticks, balances, thermometers, scales, graduated cylinders)

Laboratory Investigations / Hands-On Learning

5.21 Engage in active inquiries, investigations, and hands-on activities for a minimum of 50% of the instructional time to develop conceptual understanding and laboratory skills

5.22 Use a variety of materials and scientific instruments to conduct explorations and investigations of the natural world to explain science concepts (e.g., measure environmental conditions using appropriate instruments)

5.23 Demonstrate safe techniques for handling, manipulating and caring for science materials, equipment and living organisms

Language Arts:

Reading Comprehension

5.20 Analyze text to identify a sequence of events

5.32 Read and apply directions for a specific task

Writing

5.56 Use strategies to write for a specific purpose (e.g., narrative, informative, and persuasive)
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