Integrated Problem Solving Module for Mathematics

1. Develop a Rationale for what and why you are teaching.  In short why are you using the theme and how are you integrating content around this theme.  This is necessary in case there is a question as to what and why you are doing what you are doing.  This will illustrate that you have planned and considered the instructional issues of your content. 

The Oregon Trail.  Children will be exposed to content about the Oregon Trail.  They will learn about how the pioneers worked together, traveled together, shared responsibilities, overcame hardships and managed to move from one part of the country to another.  They will be exposed to content representing mathematics, language arts, science, and social studies.  Goals for this instruction are listed on page 4 of this unit of instruction and include statements from the NCSCOS representing the 5th grade curriculum.

2. Develop a Task Analysis to include the requirements for the entire operation indicating what students must be able to know and be able to do.  This requires that you examine the NCSCOS from K – 6.  After constructing the task analysis for the operation, develop a detailed task analysis for the two-week period you are planning.   This is the road map for your piece of instruction as you help students become math literate.  

3. Develop an Instructional Time Line that will act as a pacing guide to indicate what activities will be presented when.  Include the objectives that will be taught.  Make sure you indicated how and where this objective has been presented in the past.  It may be that you are unaware how it has been presented, but you may be able to determine by asking teachers from previous grades how they taught the content in question.

Monday – 

Language Arts – Objective 2.02 Read “Oregon Trail: Journey to a New Beginning” by Schwartzkopf:  The story of a family from Ohio who sold all their possessions to travel west in search of free land and opportunity.  


Math – Objective 1.02 Evaluation based upon level of instruction


Science – Objective 3.03 See topological map of geologic formations


Social Studies – Objective 1.03 Cultural and physical features of local regions of pioneers

Tuesday –

Wednesday –

Thursday –

Friday -

Based upon the goals you’ve selected, try to determine how you will organize them for presentation.  

4. Outline the Goals, Objectives, and Evaluations that you will use during the instructional period.  Make sure that the goals, objectives and evaluations match the paradigm you apply to your module.  Record keeping is a critical piece here.  At the conclusion of your instruction, be able to demonstrate how your students have been evaluated and how you might assign indication of progress.  Design and develop an reporting procedure for parents of the students you teach.

Mathematics Goals: 

1.02 Estimate products; multiply any whole number by a 2- or 3-digit factor

1.04 Estimate and solve division problems with 2- and 3- digit divisors; explain solution.

1.11 Compare and order fractions which are given with the same numerators or the same denominators; explain solution.





.
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.

Mathematics Objectives:

1.02 Given an estimated average distance traveled by pioneers during a week, the swbat demonstrate the calculation of distance traveled in 12, 24, 36 weeks by showing the 2 x 2, and digit multiplication process and answer, using paper and pencil, and appropriate checking procedures.  

1.04

1.11

Mathematics Evaluations:

1.02 Compute the following solution using either an array, lattice multiplication, or the standard algorithm.  Be sure the check your solution using a check for reasonableness and a check for accuracy.  Show all steps for your work.

a. In one week the pioneers travel 78 miles, how far will they travel in 12 weeks if they travel at the same rate?

b. In one week the pioneers travel 123 miles, how far will they travel in 24 weeks if they continue to travel at the same rate? 

Use the accompanying map to see where the pioneers are located after traveling for 36 weeks if they travel 78 miles per week, 123 miles per week.

How have the physical characteristics of regions changed from where they began to where they are at these locations? (Social Studies 1.03)   http://fermi.jhuapl.edu/states/ 

1.04

1.11

English Language Arts Goals:

2.02 Interact with the text before, during, and after reading, listening, and viewing by: 

· making predictions. 

· formulating questions. 

· supporting answers from textual information, previous experience, and/or other sources. 

· drawing on personal, literary, and cultural understandings. 

· seeking additional information. 

.
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Science Goals:

1.03 Evaluate the variety of organisms an ecosystem can support.

3.03 Compare and contrast the rock structure and relief of plains, plateaus, and mountains.




.
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Social Studies Goals:

1.03 Compare and contrast the physical and cultural characteristics of regions within the United States, and other countries of North America.




.
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5. Daily Lesson Plans – 6 part lesson plans for two-week period of instruction following a problem-solving theme.  In short, pick a topic that you know about.  You cannot teach content that you do not know something about.  (Oregon Trail, Golf, etc.)

Two different approaches may be used:

a. Focus and Review, Teacher Input, 5 part objective, Evaluation

b. 6 part lesson plan

A. Focus and Review:  Lets imagine we’re pioneers traveling the Oregon Trail, remember how we determine how much water was required by multiplying each wagon by the necessary gallons?  Today we will try to determine how far the wagon trail will travel at different rates of travel.

Teacher Input:  During travel where the terrain was difficult the wagon trains traveled about 78 miles per week.  This was because it was difficult to cross rivers, pull wagons up and down steep terrain, and repair wagons damaged during the trip.  When traveling across regions where the terrain was flat (Kansas, Nebraska, Wyoming) the wagon train traveled much faster.  On average during this time the wagons covered as much as 125 miles in a week.  Because the wagon train could only travel as fast as the slowest wagon it was necessary for all the members of the train to support each other by supplying stock when necessary, and helping with general wagon repair.  Often times slow wagons were forced to unload wagons to lighten the load.  It was a difficult choice for those asked to leave behind family possessions when they lagged behind the other members of the train.  What would you take if you could only fill a 5 x 8 wagon with your families possessions?  What might you leave behind if you were forced to unload materials because you were too slow?

Five Part Objective:  

Mathematics 1.02 Given an estimated average distance traveled by pioneers during a week, the swbat demonstrate the calculation of distance traveled in 12, 24, 36 weeks by showing the 2 x 2 digit multiplication process and answer, using paper and pencil, and appropriate checking procedures. 

Evaluation:

In one week the pioneers travel 78 miles, how far will they travel in 12 weeks if they travel at the same rate?

In one week the pioneers travel 123 miles, how far will they travel in 24 weeks if they continue to travel at the same rate? 

Six Part Plan

B. Focus and Review:  Today we will begin our travel on the Oregon Trail.  While we will seldom leave our room we will actually travel, by using our imaginations, our research skills, our skills as mathematicians, scientists and social scientists to discover what hardships the pioneers faced in the journey across the frontier.

Statement of Objective:  Mathematics 1.02 Given an estimated average distance traveled by pioneers during a week, the swbat demonstrate the calculation of distance traveled in 12, 24, 36 weeks by showing the 2 x 2 digit multiplication process and answer, using paper and pencil, and appropriate checking procedures.

Teacher Input: During travel where the terrain was difficult the wagon trains traveled about 78 miles per week.  This was because it was difficult to cross rivers, pull wagons up and down steep terrain, and repair wagons damaged during the trip.  When traveling across regions where the terrain was flat (Kansas, Nebraska, Wyoming) the wagon train traveled much faster.  On average during this time the wagons covered as much as 125 miles in a week.  Because the wagon train could only travel as fast as the slowest wagon it was necessary for all the members of the train to support each other by supplying stock when necessary, and helping with general wagon repair.  Often times slow wagons were forced to unload wagons to lighten the load.  It was a difficult choice for those asked to leave behind family possessions when they lagged behind the other members of the train.  What would you take if you could only fill a 5 x 8 wagon with your families possessions?  What might you leave behind if you were forced to unload materials because you were too slow?   See  www.emigrantroad.com/contents.html 

 www.fssc.k12.ar.us/darby/tracurr.htm 

http://204.234.22.1/SDGI/Newell/Platte.html 

http://www.oregonpioneers.com/ortrail.htm 

for support.  

Guided Practice:  Show instruction group how 2 x 2 multiplication is completed by using either the Array for group one, Standard Algorithm supplemented  by the Lattice if necessary, and the Standard Algorithm where each step is illustrated in an open number sentence where order or operations is illustrate using open number sentences.  Checking for reasonableness and casting out nines for each group. 

Independent Practice:  Observe student product of remaining three problem solving situations and supplement with appropriate problems containing referential meaning as necessary.  

Closure:  Now that we’ve determine how far the pioneers would have traveled how do you think they might feel at this point in their journey.  Would you think that traveling then might be more or less interesting than traveling today?  How long do you think it will take the pioneers to travel all the way to Pendleton Oregon if that was their final destination?

6. Integrate other subject areas as possible.  At a minimum integrate children literature.  Identify at least 5 examples of children’s literature with short synopsis of each story or book selected. By integrating other content, you must examine other curricular strands illustrated in the NCSCOS.  As you integrate this content be sure to include it in your Outline of Goals, Objectives, and Evaluations broken down by subject area.  

7. Complete bibliography listing all instructional materials:

A. Manipulatives

B. Library/literature materials

C. Software

D. Internet materials

E. Textbook pages

F. Etc.

