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Time Frame:  12 to 14 days


   Established Goals


Essential Questions                                                 
 









DESIRED Understandings

 Questions to consider


Key Knowledge and Skills


Examples of how the Six Facets of Understanding will be addressed
1)
Explain
· Why different techniques of integration are needed for different types of problems
a) How to separate the problems by distinguishing characteristics of the integrand

b)
The process involved in integrating each of these cases
· Why integration is useful now and historically, and where we see it in the “real-world”
2)
Interpret

· Integrals numerically, graphically, algebraically, and verbally
· The impact of the technique of integration on the ease of determining the solution
3)
Apply, by

· Performing various solving processes with integrals 

· Evaluating writing questions related to integrals

4)
See in perspective
· Multiple ways to solve problems and appreciate own preference of technique and another persons

· Varied levels of conceptual understanding and procedural understand within the class

5)
Empathize with

· Difficulties encountered by peers with the various methodologies

· Difficulties encountered by early mathematicians without CAS

6)
Reflect on

· Individual efforts and growth within the course/chapter

· The ability to choose the methodology best suited to evaluate an integral







WHERETO

**  Short discussion: What is integration and why is it important today?   W, H
1.  Student groups will present.  Groups were assigned the week prior and students were to arrange time to work together and to meet with instructor for any advice.  EQ, R, T, O
2.  Students who presented will be dispersed into separate groups to work as a facilitator during group work. 
     EQ, R, T, O
*    One minute paper each day asking “understand and remaining questions”.  R, EV
3.  Students will work on the board and compare results of Group Work problems.  One student will write out the process of working the problem and another student will actually work the problem. EQ, R, EV, O
4.  The presentation group will summarize what the class discovers and what they feel are key concepts in the section.  R, EV, T
5.  Posting in WebCT involving an analysis of academic behavior in general.  R, EV, O
6.  Homework quiz covering the sections that have been presented, applied, and discussed.  EQ, EV, O
7.  Instructor presents and facilitates a discussion on partial fraction decomposition and its application to integration. H, EQ
8.  Students work in pairs to dissect method of partial fractions.  EQ, R, EV, T
9.  A “pair-share” discussion will take place with another pair of students. R, EQ, EV, O
10. Report out as a large group and final commonalities. R, EV
11. WebCT posting to compare and contrast two techniques of integration discussed.  EQ, R, EV, T, O
12. Group developed strategy for integration.  EQ, R, EV, O
13. Play integration bingo. H, R, EV
14. Discussion about difficulties and when the table of integrals and technology are useful. EQ, R, EV
15. Group activity to expose students to integrand manipulation to use table of integrals. EQ, R, EV, T
16. Instructor presentation of approximation techniques.   W, EQ, R
17. Group activity to expose students to numerical approximation techniques. EQ, R, EV, T
18. What did you conclude and why discussion about approximation.  R, EV, O
19. Student led discussion on asymptotes and integration.  Instructor will guide students to discussion about improper integrals. EQ, R 
20. Students work in pairs to apply previous knowledge about vertical asymptotes and make connections to improper integrals.  EQ, R, EV, O
21. Students are assigned a topic of integration and will make note cards for Jeopardy review game.  EV, T, O
22. Individual activity on improper integrals.  A large group discussion of conclusions for the activity will follow with students writing result on the board.  EQ, R, EV, O
23. Discuss and review topics for exam.  Play Jeopardy to review.  R, EV, O 

24.  Posting in WebCT as a review of integration to prepare for the exam.  EQ, R, EV, O
25.  Chapter 8 Exam. EV


Calendar
	    MONDAY
	       TUESDAY
	     WEDNESDAY
	     THURSDAY
	      FRIDAY

	            DAY 1

**Short discussion: What is integration and why is it important today?

1a. Student group will present integration by parts.
2a. Students will divide up into groups of 3 (jigsaw style) and work on Group Work 8.1.
*One Minute Paper
W,H,EQ,R,EV,T,O
	            DAY 2

3a. Each group will do a “boardwork” model for a different problem from Group Work 8.1.
4a. Integration by parts presentation group will summarize the section.
*One Minute Paper
EQ, R, EV, T,O
	             DAY 3

1b. Student group will present trigonometric integrals. (powers and patterns)
2b. Students will divide up into groups of 3 (jigsaw style) and work on Group Work 8.2.  
*One Minute Paper   
EQ, R, EV, T, O      
	           DAY 4
3b. Each group will do a “boardwork” model for a different problem from Group Work 8.2
4b. The trigonometric integration presentation group will summarize the section.
5. WebCT post of Monitoring Your Academic Behavior

*One Minute Paper

EQ, R, EV, T, O
	          DAY 5
1c. Student group will present integration using trigonometric substitution. (trig identities and right angle trig)
2c. Students will divide up into groups of 3 (jigsaw style) and work on Group Work 8.3.
*One Minute Paper

6. Homework Quiz (8.1-8.2)
 EQ, R, EV, T, O        

	          DAY 6

3c. Each group will do a “boardwork” model for a different problem from Group Work 8.3.
4c. The integration using trigonometric substitution presentation group will summarize the section.
*One Minute Paper
EQ, R, EV, T, O                 
	           DAY 7
7.  Brief presentation of partial fraction decomposition and its use/application to integration.
8.  Students will divide up into pairs and work on Group Work 8.4.

*One Minute Paper                    

H, EQ, R, EV, T          
	          DAY 8
9.  Students will make new groups of 4 and discuss Group Work 8.4 (pair-share).  Common errors and “what is the process” will be discussed in groups.
10. Students will report out to the entire group “what they discovered”.
11. WebCT post comparing two techniques of integration.      

*One Minute Paper

R, EQ, EV,T, O
	           DAY 9
12. A discussion about “How do we approach integration problems” will take place. A four-step strategy for integration will be developed.
13.  Play Integration Bingo

*One Minute Paper               
H, EQ, R, EV, O
	         DAY 10
14. Discussion: What to do if we get stuck trying to integrate?  What are some other options: integral tables and technology.  What is the historical/current significance of integration?
15. Students will divide up into groups of 3 and work on Group Work 8.6.
6. Homework Quiz  (8.3-8.5)  
*One Minute Paper

  EQ, R, EV, T,O            

	           DAY 11

16. Brief presentation of Midpoint Rule, endpoint approximations and the Trapezoidal Rule.

17.  Students divide up into pairs and begin to work on Group Work 8.7.  This will be finished outside of class and discussed the following class.
*One Minute Paper

 EQ, R, EV, T, O
	           DAY 12
18.  Discussion of results of Group Work 8.7
19.  Discussion of vertical asymptotes and their relationship to function will take place.  The following will also be discussed: How do they affect integrals?  What is an improper integral?  How do we evaluate improper integrals?

20.  Students will divide up into pairs and work on Group Work 8.8.

21. Assigned  topic for review. Make note cards for Jeopardy.
*One Minute Paper
 EQ, R, EV, T, O                  
	          DAY 13
22.  Students will work on more 8.8 individually and have a large group discussion about the results.  Conclusions about improper integrals will be written on the board by students. 
23.  Review for exam over Chapter 8.  Play jeopardy.

24. WebCT post compare and contrast
EQ, R, EV, O
	         DAY 14 

25. Exam over Chapter.
26.  Extension problems.   Gamma and the Normal Curve        
R, EV
	


  

Detailed Lesson Plans
Prior to Chapter 7 final exam, students will be assigned a group of 4-6 and a topic on integration to present.  There will be three groups presenting.  (My class size is capped at 20.)  Students will be given guidelines in class as to the type of information and examples they should address.  The groups will meet with each other and me prior to presenting for a “pre-evaluation” of their presentation.  They will the revise the presentation based on our discussion.

*  Begin with a short discussion facilitated by the instructor.  What is integration and why is it important today?
1a.  The first group will present integration by parts.  

2a.  Students will divide into different groups of three and work on Group Work 8.1.  There will be at least one person from the presentation group in each of the activity groups (basically a jigsaw format will eventually occur). Group Work 8.1 will be completed outside of class if time runs short.
5.  Students will be assigned the topic: Monitoring your academic behavior.  They are to post an informative and entertaining essay in WebCT within the next three days.

**One minute paper

ESSENTIAL QUESTIONS ADDRESSED:  
What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?
ASSESSMENT:  Informal 

3a.  The activity groups of students, working on 8.1, will sit near a white board (we have 4 in room).  Two students will use the board to demonstrate different problems. One student will show the Calculus and Algebra while the other writes a narrative of the process.  We will discuss the problems including the “correctness”, the process, and How could you have done this differently or could you?
4a. The integration by parts group will summarize the key concepts of the lesson and any “tips” to remember for integration.

**One minute paper

ESSENTIAL QUESTION ADDRESSED:  
How will students determine the technique necessary for integration?
ASSESSMENT:  Group Activity Rubric, Peer-to-Peer


1b.  The second group will present trigonometric integrals.  

2b.  Students will divide into different groups of three and work on Group Work 8.2.  There will be at least one person from the presentation group in each of the activity groups (basically a jigsaw format will eventually occur). Group Work 8.2 will be completed outside of class if time runs short.

**One minute paper

ESSENTIAL QUESTIONS ADDRESSED:  

What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?
ASSESSMENT:  Informal 


3b.  The activity groups of students, working on 8.2, will sit near a white board (we have 4 in room).  Two students will use the board to demonstrate different problems. One student will show the Calculus and Algebra while the other writes a narrative of the process.  We will discuss the problems including the “correctness”, the process, and How could you have done this differently or could you?

4a. The trigonometric integration group will summarize the key concepts of the lesson and any “tips” to remember for integration.

**One minute paper

5.  WebCT posting on Monitoring your academic behavior is due.

ESSENTIAL QUESTION ADDRESSED:  

How will students determine the technique necessary for integration?
ASSESSMENT:  Group Activity Rubric, Peer-to-Peer, Self-Assessment

1c.  The third group will present integration using trigonometric substitution.  

2c.  Students will divide into different groups of three and work on Group Work 8.3.  There will be at least one person from the presentation group in each of the activity groups (basically a jigsaw format will eventually occur). Group Work 8.3 will be completed outside of class if time runs short.

**One minute paper

6.  Homework Quiz (8.1, 8.2)

     Student will take a homework quiz which includes problems from the homework assignments.  This quiz in completed outside of class in a lab setting.  Students have 60 -90 minutes to complete the quiz from Friday after class until Monday before class.

ESSENTIAL QUESTIONS ADDRESSED:  

What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?

How will students blend procedural and conceptual knowledge to make sense of the differences and similarities in integration techniques and applications?
ASSESSMENT:  Informal, Quiz

3c.  The activity groups of students, working on 8.3, will sit near a white board (we have 4 in room).  Two students will use the board to demonstrate different problems. One student will show the Calculus and Algebra while the other writes a narrative of the process.  We will discuss the problems including the “correctness”, the process, and How could you have done this differently or could you?

4a. The integration using trigonometric substitution group will summarize the key concepts of the lesson and any “tips” to remember for integration.

11.  A WebCT writing assignment is given.  Students will compare two techniques of integration discussed.  This includes sections 8.1 – 8.4.

**One minute paper

ESSENTIAL QUESTION ADDRESSED:  

How will students determine the technique necessary for integration?
ASSESSMENT:  Group Activity Rubric, Peer-to-Peer
After all groups have completed their presentation and summarizations, the group work rubric will be used to assess the activity.

7.  A brief presentation of partial fraction decomposition and its connection to integration will be presented by the instructor.

8.  Students will divide into pairs and work on Group Work 8.4.  This is also to be completed outside of class if time runs short.

 **One minute paper

ESSENTIAL QUESTIONS ADDRESSED:  

What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?
ASSESSMENT:  Informal

9.  Students will form groups of 4 (2 pairs of pairs) and discuss Group Work 8.4.  (pairshare—doubled)  Common errors and “what is the process” are the discussion elements.
10. As a large group, students will report out what they have “discovered”.  Two students will record the information on the board while the others sit and share.

11. A WebCT posting comparing two techniques of integration is due by midnight.

ESSENTIAL QUESTIONS ADDRESSED:  

What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?

ASSESSMENT:  Informal, Self-Reflection

12.  A discussion about “How do we approach integration problems” will be facilitated by the instructor.  The students will develop a four-step strategy based on modeling of problems covered thus far.
13.  Play integration bingo.
ESSENTIAL QUESTION ADDRESSED:  

How will students determine the technique necessary for integration?

What properties/forms of functions will become identifiers in this process?

How will students blend procedural and conceptual knowledge to make sense of the differences and similarities in integration techniques and applications?

ASSESSMENT:  Informal, Self-Reflection

14. Discussion: “What to do if we get stuck trying to integrate?  What are other options?  What is the historical significance of integration?
15. Students will divide into different groups of three and work on Group Work 8.6. Group Work 8.6 will be completed outside of class if time runs short.

**One minute paper

6.  Homework Quiz (8.3-8.5)

     Student will take a homework quiz which includes problems from the homework assignments.  This quiz in completed outside of class in a lab setting.  Students have 60 -90 minutes to complete the quiz from Friday after class until Monday before class.

ESSENTIAL QUESTIONS ADDRESSED:  

What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?

How will students blend procedural and conceptual knowledge to make sense of the differences and similarities in integration techniques and applications?
ASSESSMENT:  Informal, Quiz

16. A brief presentation by the instructor of the Midpoint Rule, endpoint approximations, and the Trapezoidal Rule.  

17. Students will divide into pairs and work together on Group Work 8.7.  Finish outside of class…

**One minute paper
24. WebCT “review posting assigned.   Compare and contrast the three general areas of integration discussed:  improper integrals, integral tables, and forms “ready to work with”.

ESSENTIAL QUESTION ADDRESSED:  

What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?

How will students blend procedural and conceptual knowledge to make sense of the differences and similarities in integration techniques and applications?
ASSESSMENT:  Informal


18. Pairshare with the entire group will occur.  Each pair will share an observation/conclusion of the activity.
19. A discussion of asymptotes, how they affect a function, and continuity.  How are integrals affected by these cases?  What is an improper integral? And how do we evaluate improper integrals?
20.  Students will divide into pairs and work on Group Work 8.8.

**One minute paper

21.  Each student will be assigned an integration topic.  All students will find 7 questions with increasing degree of difficulty.  The question will be written on one side, the answer on the other.  These questions are for a Jeopardy style review.  Students will drop these cards off at my office 2 hours prior to class.

ESSENTIAL QUESTION ADDRESSED:  

How will students determine the technique necessary for integration?

What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?

How will students blend procedural and conceptual knowledge to make sense of the differences and similarities in integration techniques and applications?
ASSESSMENT:  Informal, Self-Reflection


22. Students will work on more 8.8 independently. A large group discussion will take place to share results and generalizations about improper integrals.

23. Review for Chapter 8…play Jeopardy.

24. WebCT posting is due by midnight to compare and contrast the three general areas discussed:  improper integrals, integral tables, and forms “ready to work with”. 

ESSENTIAL QUESTION ADDRESSED:  

How will students determine the technique necessary for integration?

What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?

How will students blend procedural and conceptual knowledge to make sense of the differences and similarities in integration techniques and applications?
ASSESSMENT:  Informal, Self-Reflection

25.  Exam over Chapter 8.
26.  Students will complete extension questions and turn in within the next three days.

ESSENTIAL QUESTION ADDRESSED:  

How will students determine the technique necessary for integration?

What properties/forms of functions will become identifiers in this process?

Are students simply going through the motions or are they truly evaluating what they have learned?

How will students blend procedural and conceptual knowledge to make sense of the differences and similarities in integration techniques and applications?
ASSESSMENT: Self-Reflection, Exam[image: image1.png]



                                               STAGE 1 – Identify Desired Results





From State Wide Guaranteed Transfer Agreement:


 (partial list of those which apply to unit)


Learning Outcomes


5.	Use the appropriate algorithm(s) – including integration by parts, trigonometric 


              	substitutions, partial fractions, numerical methods, etc. -to integrate algebraic, 


            	trigonometric, and composite functions. 


6.	Use various limit theorems to evaluate improper integrals.


7.	Read, analyze, and apply to problems, written material related to the study of calculus.


8.	Demonstrate the ability to select and apply contemporary forms of technology to solve problems or compile information in the study of calculus.





Mathematics Competency at Aims Community College


The Mathematics Competency is defined as the ability to use mathematical tools and strategies to investigate and solve real problems. 





From Colorado Commission on Higher Education (CCHE) for all GE Transfer Courses


Ability to use mathematical methods, reasoning and strategies to investigate and solve


problems. 





Included Criteria 


1. Information Acquisition: 


• Select data that are relevant to solving a problem. 


2. Application 


• Use several methods to solve problems. 


3. Analysis 


• Interpret and draw inferences from mathematical models such as formulas, 


   graphs, and tables. 


4. Synthesis 


• Generalize from specific patterns and phenomena to more abstract principles 


   and to proceed from abstract principles to specific applications. 


5. Communication 


• Represent mathematical information symbolically, graphically, numerically 


   and verbally 


6. Evaluation 


• Estimate and verify answers to mathematical problems to determine 


   reasonableness, compare alternatives, and select optimal results. 


• Recognize that mathematical and statistical methods have limitations.














How will students determine the technique necessary for integration?





What properties/forms of functions will become identifiers in this process?





How will students blend procedural and conceptual knowledge to make sense of the differences and similarities in integration techniques and applications?





Are students simply going through the motions or are they truly evaluating what they have learned?











Students will understand that:





various techniques of integration are required for different types of functions





some techniques of integration were essential prior to the advent of CAS (computer algebra systems) and now have made numerical integration much simpler, but still have significance… learning these techniques will provide insight as to how to approach a problem.





whenever possible, the rule of four will be applied to 


describe techniques of integration including 


integration by parts, trigonometric substitutions, 


partial fractions








                                               STAGE 1 – Identify Desired Results





Students will know:





Multiple methods for integration


Recognize and apply patterns to trigonometric integrals


Distinguishing features of the integrand for each technique of integration


What makes an integral improper














Students will be able to:





Apply various techniques of integration to appropriate problems


Identify when to use the various methods of integration or use the table of integrals


Determine convergence or divergence


Explain the significance of integration techniques and their connection to the real world











                                        STAGE 2 – Evidence of Understanding








PERFORMANCE TASKS





Guess the Method


Students will work in pairs to determine the method(s) used to compute the antiderivative.  They will perform the integration task explicitly and use a written narrative to describe the method used. 





Are They Equal?


Students will explore the relationship between two functions.  Using this result, they will extend the idea to further explore patterns in trigonometric functions to generalize a result.





Look before you Leap


Working in pairs, students will evaluate a definite integral in terms of its area.  From the activity, students are to come to understanding that the form or the integrand determines how to evaluate the integral.





What are the parts?


This activity will allow students to explore various forms of partial fraction decomposition.


Students will be asked when to use this technique and why it is useful.





Integration Bingo


To review integration by parts, trigonometric substitution, partial fractions, and definite integrals, students will play integration bingo.   Teams of three will be given a bingo card.  A problem will be put on the board.  The team that solves it correctly first will get to cover that square.  The team with the first across, down or diagonal filled wins the game.  





Compare the methods


Teams of 3 students will explore approximate integration using the Trapezoidal Rule and Simpson’s Rule.  Is one better?  Which one and why?





Is there a problem?


Using improper integrals, students will determine if there is a problem with the integral.  They will discuss divergence, convergence, and the Comparison Test.





What do you mean Improper?


In pairs, students will determine what makes a given integral improper, how to manipulate the integrand to evaluate, and demonstrate they can be a specified result.
































OTHER EVIDENCE





WRITTEN PRODUCTS





Posts in WebCT





Homework quiz: sections 8.1-8.2 


Homework quiz: sections 8.3-8.5 





Compare contrast review assignment over techniques of integration and the rule of 4.  


Summarize each of the techniques: integration by parts, trigonometric substitutions, partial fractions.  	Worked examples as well as inappropriate cases will be provided.





Note Cards for Jeopardy Style Test Review Session





INFORMAL CHECKS FOR UNDERSTANDING





Students will be asked during concept presentations and discussions to demonstrate understanding using the following:


Explain this concept in your own words


Describe the differences in these two techniques


Come to the board and work an example 


What is the error in this problem?


TEST





 A summative exam of Chapter 8 including all 8 sections (8.1 – 8.8)








                                        STAGE 2 – Evidence of Understanding 











STUDENT SELF-ASSESSMENT AND REFLECTION


Daily:


A one minute paper at the end of each class asking the following two questions:


1.	“What was the main idea behind today’s session?”


2.	“What questions do you still have about this topic?”





Over the two week unit, prompts will be given to answer in a timely manner as part of a portfolio assessment for the course.


A WebCT entry answering a question comparing two techniques of integration


A compare and contrast chapter review assignment that uses the rule of four to summarize each of 


the techniques: integration by parts, trigonometric substitutions, partial fractions.  Worked examples 


as well as inappropriate cases will be provided.


A Web CT entry evaluating study habits as follows:


Monitoring Your Academic Behavior


Portray the part of you that may be preventing you from being an “A” student.  Write a two page 


typed double-spaced script to portray yourself in a situation that exemplifies what you feel are nonproductive behaviors, bad habits, and/or poor choices.  Through your script let us see the part of you that needs change.  Be entertaining and informative.














WHERETO Elements


W – Students understand WHERE the unit is headed and WHY.


H – HOOK the students and HOLD their attention.


EQ – EQUIP students with skills, knowledge and know-how.


R – Provide opportunities to RETHINK, REFLECT and REVISE.


EV – Build in opportunities for students to EVALUATE progress.


T – Be TAILORED to reflect individual talents, interests, styles and needs.


O – Be ORGANIZED to optimize deep understandings.





                                        STAGE 3 – Plan Learning Experiences





                                        STAGE 3 – Plan Learning Experiences





                                        STAGE 3 – Plan Learning Experiences





 DAY 1





 DAY 2





 DAY 3





 DAY 4





 DAY 5





 DAY 6





 DAY 7





 DAY 8





 DAY 9





 DAY 10





 DAY 11





 DAY 12





 DAY 13





 DAY 14























How does integration by parts reverse the Product Rule?


How does the substitution rule reverse the Chain Rule?


Can substitution methodologies simplify the integrand when the integrand is complicated?


When are the integration tables versus another integration technique applied?


What are strategies for integrating rational functions?


Why do functions without elementary derivatives require approximation techniques?


What is the function of integrals in the real world and does it have any historical significance?











