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Lesson Title: Calculator Programs and Lab
Target Grade/Subject: Seniors/Mathematics: Discrete Math & Calculus BC
Length: (total class minutes required to complete) 
      This activity took 30-40 minutes in two Discrete Math classes and 30-40 minutes in a Calculus class.
 

Summary: (Summarize your lesson in 250 words or fewer)

      Students in Mathematical Structures with Discrete Topics (commonly known as Discrete Math) were placed into teams and asked to produce calculator programs demonstrating calculus concepts to be used as enrichment in AP Calculus BC.  (Thus the calculus class was seen as the client for this project.)

      The students had a variety of mathematical backgrounds and a variety of programming backgrounds.  Although all students had some experience at programming in a Java class, only a couple had ever programmed calculators before. Part of the assignment was for them to manage working in a new environment.

      When presented, students were told that the two main criteria were ease of interface, so the calculus classes would be able to use the programs and successfully integrating all of their team members into the project.
      On the first day, students in Discrete Math were divided into three person groups and asked to plan their project.  The second class day in Discrete Math, each group made a presentation about their program, showing how it worked.  A number of technical problems emerged, and the principal lesson for the day turned out to be how to deal with technological snafus.  The third class day was presenting the programs as a lab to be explored in Calculus.  The programs allowed computations and explorations that would have been effectively impossible otherwise.  Most of the calculus students had never used their calculators in this manner before.
 

Essential questions:   (What are the foundational questions that students should be able to answer after this lesson?  

Problem Solving Questions:

Most generally, “What do I do when I don’t know what to do?”

Can I program in a new language and platform?  (Most of the Discrete Math students would have said “No” before this assignment.

Can I use unfamiliar technology? 

What do I do when things go wrong?

Questions of Insight and Integration:

Can I integrate knowledge from different classes?

Can the use of technology give me new insights?  How much more can be done by utilizing technology?

How do I explain calculus/programming to others who do not know what I know?

Do I understand calculus well enough to write an algorithm?  More specifically: What are Riemann sums and how do they relate to the definite integral?  How does Newton’s method work?  How does Euler’s method work?  What are the limitations of these methods and when do these methods fail?

 

Lesson Development:

Process/Tasks/Assessment: (Describe what the teacher and students are doing during this lesson.  Include details about particular tasks and essential resources/tools.  Include a description of the artifact that you will collect as evidence of content/skill mastery and state how you will communicate your assessment expectations to the students.)

      During the first class, the project was introduced by the teacher and then groups were assigned.  In their groups, students chose their group roles, chose their environment (what type of calculator they would program), chose a topic, researched command they would need, and some groups began programming.  The teacher circulated to make sure that all groups had an idea for what they would do and how they would do it, and made sure that the groups were functioning so that everyone was active and had a role.
      During the second class, the calculator programs were first distributed to other students in the class.  There were a few difficulties and students had to find solutions.  The teacher suggested some solutions and made sure that successful solutions were found.  The groups of students then presented their programs to the class.  They explained some of the mathematics and the operation of their programs.  Everyone in class had a copy of each program on their calculator, so they could follow along with the presentation.  The teacher and students (but mostly the teacher) asked questions of each group member about the program, how it was written, why they made various choices, and what its limitation might be.

      In the calculus class, the programs were distributed (now without incident, thanks to experience), the students were given a handout on their lab, the students answered the questions in groups of two, and they wrote reports on their answers.  The questions asked could not have been answered without the use of technology.  The teacher circulated to fix any problems understanding the assignment or being able to work the programs.  Most such questions were deflected to students “experts” in the room.  (Eight students are in both classes, so some of the creators of the programs were available in the Calculus class to explain their work to other students.)  This meant that the programs were student written and problems were answered by fellow students.
 

TIP Chart Assessment:

(Using the TIP Chart, identify which level (e.g. entry, developing, approaching, ideal/target) your lesson falls in for each of the categories below and write a brief statement to describe what the students are doing as it relates to the indicators on the TIP chart.)

Categories:

Research and Information Fluency:

Much of how to solve the problems involved was left open ended and students had to research how solve problems on their own.  I would rate the level a 6 for the Discrete Math class, but only 4 for the calculus class.  
Communication and Collaboration:

Collaborative work was key in both classes, but was more important and more effective in the Discrete class.  I would again rate the Discrete Math portion of this lesson at a 5, and the Calculus portion of this assignment at a 4.

Critical Thinking and Problem Solving:

This was central in both classes.  They had to figure out how to answer questions like they had never seen before.  I would rate the Discrete Math class at a 6 and the Calculus class at a 5.

Creativity and Innovation:

Creativity and innovation are the whole ball of wax for the Discrete Math class.  They had to create something new.  I would rate the Discrete Math class at a 7 and the calculus class at a 3.

