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KSP 607 – Interdisciplinary Unit


INTERDISCIPLINARY/INTEGRATED CURRICULUM

LESSON PLANNING TEMPLATE

Discipline: Mathematics/Science – 8th Grade

Standards covered: 

Science:  8th Grade III.C - The student will compare objects in the solar system and explain their interactions with the Earth.

Math:  8.2.3 – Generate equivalent numerical and algebraic expressions and use algebraic properties to evaluate expressions. 
	Content
	Processes
	Strategies
	Products
	Theme(s)

	Unit Conversions,

Relationships among objects in the solar system, Scaling

	Drawing Conclusions, Manipulating/ Deciphering Data
	Experimentation (cooperative learning), guided class discussion, note taking organizer, homework/class work for project
	Scaled “drawing” of the solar system, Lab Work, Lab Analysis 
	The importance of converting between unit bases and determining appropriate contextual applications of the units. 


Basic Principles, Concepts, or Key Questions

1.  What type of units do we use on a daily basis?  Why do we use them?

2.  How do we move between unit bases?

3.  What is the purpose of being able to move between units in the real world?

Behavioral Objectives:

· Student will convert between units

· Student will determine appropriate units for a given situation.

· Student will develop and use a scale model

Connecting Experiences or Artifacts: 

· Ability to convert common units from daily life (i.e., seconds to hours, feet to miles, etc.)
· Relationship among objects in the solar system
· Importance of scaling as it relates to real world objects, such as maps. 
Previous Knowledge or Understanding Needed:

· How to use a ruler, compass, and calculator

· Basic algebraic skills

· Introductory knowledge of solar system

Materials Needed: 

Paperclips, meter sticks, compasses, big sheets of paper, rulers, calculators, task sheets.

Activities or Procedures: (Lessons on next page)
· Introductory discussion of units (essential questions)

· Conduct lab experiment

· Reflective class discussion

· Converting units from lab experiment

· Convert other units (cm, inches, feet, etc)

· Guided class discussion/complete note organizer task sheet

· Discuss scaled drawing assessment and get started.
Assessments: 

· Scaled drawing/poster of the solar system

· Students will be given a rubric to evaluate their project before turning it in.

· Lab work/participation

· Lab Analysis

· Class discussion

· Unit test in both math and science

· Students will be asked to review questions they got wrong and correct their mistakes.

Extension or Enrichment: 

· Create a 3D model of the solar system using clay – everything scaled appropriately.

· Determine how many miles are in a light-year. 

Reteaching or Remediation: 

· Use guided questions to review the lesson.  Through this process, state the key concepts explicitly, and do not move to successive steps until the student fully grasps the concept.

· Use different examples that incorporate student interests to illustrate the concept of unit conversion. 

Lesson Plan 1 for Interdisciplinary Unit (in science class)

The goal of this lesson plan is to introduce students to the concept of units (i.e. inches, meters, miles, kilometers, etc.) gearing them towards the task of unit conversion, which they will learn in the second lesson of this science-math interdisciplinary unit.  The math in this lesson is intentionally kept at a basic level; instead of familiar units such as inches or feet, students will make measurements in “sticks” and “paperclips”.  This was done to keep the lesson highly conceptual, with the more difficult math being covered in the next lesson in this unit.  This unit will be conducted either directly after or concurrently with a space/universe unit in the science classroom.

1.) Instructor will begin lesson by posing the essential questions (or some variation thereof), “Why do we have different unit bases?”  The instructor will lead the students in a group discussion, getting them to think about why different units of measurements are used in different situations.  The instructor will tie this discussion loosely to issues involving space and the solar system, material with which the students will already be familiar.  At this time, the instructor will also introduce the lab experiment students will conduct.

2.) For the lab experiment, students will be examining units and how they are appropriately used, with an emphasis on units dealing with length.  The students will be divided into groups of 3-4 and will be given one of several tasks.  Each group will be responsible for measuring the length of one or two assigned object (depending on the length of the objects).  Objects measured will range from the length of a tabletop to the length of a classroom.   Every object will be measured twice, by two different groups: one group will measure the lengths in paperclips, and the other group will measure the length in “sticks” (yardsticks, meter sticks, or any type of stick consistent in length).  Once the groups have completed their measurements, they will report their results to the instructor.

3.) The instructor will post the collected data on the board for all to see.  The instructor will then lead a group discussion about appropriate unit use.  For example, the instructor might point out to the class that the width of the classroom was measured by one group to be ten sticks, while another group found the width to be 450 paperclips.  Another example would be the width of a textbook; one group might have a measurement of, say, 10 paperclips, while the other group might have a measurement of ¼ stick.  The instructor will ask questions like “Does it make more sense to say that a classroom is 10 sticks wide, or 450 paperclips wide?  Why?”  The students will be instructed that they will continue their work on this lab experiment in the next class period.

The desired outcome of this experiment is for the student to be able to differentiate “appropriateness” from “correctness”.  The student will realize that while reporting a length in either “paperclips” or “sticks’ is equally correct, a different unit is sometimes more appropriate in a particular situation.  The student should begin to develop the ability to critically discern what determines the appropriateness of a unit, and how to determine which is best for reporting. 

Lesson Plan 2 for Interdisciplinary Unit (in math class)

Launch:  

(5 minutes)  Students will bring completed lab information from science class that includes their paperclip and stick measurement results.  We will start by discussing how we might know the length of an object without having to re-measure it using a different unit of measure.  

Activity: 

(25 minutes)  It is probably more practical to work in common units, rather than paperclips and sticks.  

· Have the class come up with as many different units of measure as they can think of (inches, feet, yards, meters, km, miles, mm, cm, pounds, hours, minutes, etc.)

· Link these units into families… create a chart that outlines the number of inches in 1 foot, the number of feet in 1 mile, etc.  

· Think back to our conversion of paperclips to sticks, how did we do that mathematically?  If I gave you a problem asking you to figure out how many inches were in 4.5 feet, how would you do that?   (work in partners)  Discuss the results as a class, talk about the process groups used.  Guide the class to the conversion method generally used.  Emphasize the importance of labeling numbers with their correct unit. 

· Have groups complete the other problems on the task sheet for additional practice.

 (10 minutes)  Introduce students to the concept of scaling using these conversions.  Discuss other things that are scaled (i.e. a map has a scale).  Guide the class through how to read a map (project a map on the screen as a point of reference) and what that scale tells us.  

(10 minutes)  Give students information on the solar system drawing that they will create as a means of assessing their new skills.  Discuss how the class will be using information about the planets from their science unit to scale down the planets and their distances from the sun.  We will then be using compasses to create the planets, and measure the scaled down distances to create a “map” of the solar system.  We would be working on creating the planets the next day in class after their science discussion the next day.

Future Lessons:  


Students would be given time in both classes to work on gathering information and performing the necessary conversations and scaling techniques.  The final product would be assessed for accuracy as well as supporting documentation (showing their work). 

