
TEMPLATE ONE: A MATHEMATICS CASE OF STUDENT WORK



SECTION A: DESCRIBING THE CONTENT OF THE STUDENT WORK
*A1. Specific SAW topic: 
Change and Growth

*A2. Assignment name or activity assigned: 
Modeling Populations

A3. a. For how many periods was the topic taught? 
2

A3. b. How many minutes are in one period? 
80 

*A4. Subject Name or Course Title: 
Algebra I

*A5. a. Group or Form Level: 
8th Grade

*A5. b. Age the Assignment represents: 
13

*A6. Date Case was submitted to SAW: 
06/02/2003  dd/mm/yy

SECTION B:EXPECTED LEARNING OUTCOME AND ACTUAL ACHIEVEMENT 


B1. What essential knowledge does the assignment teach? 
The two major benchmarks I am aiming for are (the codes are our own numbering scheme for standards/benchmarks):

8a. Represent relationships among variables through explanations, tables, graphs, patterns, generalizations, equations and inequalities.

8c. Analyze functional relationships to explain how a change in one quantity results in a change in another (e.g. the relationship among length, area, and volume). Students will use calculators and electronic spreadsheets to demonstrate their understanding of this concept.


B2. What essential skills /competencies/processes does the assignment teach? 
- Entering data into a spreadsheet
- Writing formulas in a spreadsheet
- Graphing in a spreadsheet
- Creating a trendline in a spreadsheet
- Using a trendline to project future outcomes
- Using differences to evaluate how well a model fits its data

B3. a. What are the criteria for the evaluation of the student work? What did you tell your students about the evaluation of this work? (Please attach any scoring guides or rubrics you used, along with an explanation of how you used them.) 
I would look for the appropriate graphs and tables to demonstrate competency for standard 8a. However, it was difficult to distinguish between how well they followed my directions to use Microsoft Excel, and their understanding of the visual relationships. For standard 8c, I would look for the student to discuss the shape of the trendline, and how that shape best models the shape of the data. I would also look for the student to correctly use the model to forecast future populations.

I told my students only what I would be looking for as outlined on the assignment. I also told them that they must complete a "difference" analysis to examine the fit. See attached rubric and student scoring guide to see how I evaluated them.

Unfortunately I did not give the students the scoring rubric ahead of time. If I had done so, I think (hope) their work would have better exhibited the project aims.
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b. When were your students given the criteria for the evaluation of the work? (Please check the one that applies) 
(please check the one that applies)
Never 


B4. What essential attitudes does the assignment provide an opportunity for students to develop and nurture? 
	
	Self-awareness
	Understanding of their behavior and feelings during the completion of the task

	Self-esteem
	Self-esteem
	Feels pride and success in accomplishing the task

	Self-discipline
	Self-discipline
	Demonstrates appropriate behavior and responsibility and displays a persistence in carrying out their strategy or plan to complete the task; Remained focused and were not easily distracted from completing the task

	
	Sensitivity
	Shows self-confidence and trust in peers;

	Creativity
	Creativity
	Uses skills and knowledge in unique and interesting ways

	
	Flexibility
	Willing to try different strategies if one selected is not successful

	
	Openness
	Willing to approach others for strategies to complete the task;

Explore other ways to make work better

	
	Independence
	Self-sufficient with minimal dependence on others

	Perserverance
	Perserverance
	Completes the task

	Enjoyment
	Enjoyment
	Enjoys the challenge of the task




B5. What knowledge and skills must students previously have had in order to fulfill the assignment? 
Students need to be somewhat familiar with polynomial, linear and exponential functions. They should not scream in horror when an function like y=ax^2 is presented. They also should have some practice with entering and graphing data in Excel. If students have previous experience with "best fit" linear lines, they will probably understand that other functional forms can be "fit" into data as well.

B6. Explain how students will use the content and skills of this assignment in the future. 
Modeling data is a huge field in itself. Many professions rely upon mathematical models to help plan future actions. Whether a student is a modeler or is using the analysis from a model, it is likely that he/she will encounter mathematical models. 

I think it is a valuable exercise to go through the process of modeling, to fit a mathematical function onto current known data, analyze the fit, then use the model to predict future events. The students also learn valuable computer skills having to do with spreadsheets and the presentation of data in a visual format. Skills with technology will certainly be valued by these future citizens of the world.

This project has the potential to help students understand that mathematics can have a very practical application towards understanding real-world phenomenon.


SECTION C:DELIVERY OF THE ASSIGNMENT 


C1. Initial instructions provided to students for completing the task: (Please attach a clean copy of any materials provided to students, such as written instructions.) 
I initiated the project with a ten-minute lecture on the nature of a mathematical model. My talks appeared to fall on uncomprehending faces. I then gave the assignment to the students, with instructions to pick two "different types of countries" (first world vs. third world, Secular vs. Non-secular, agrarian vs. industrial, etc.) I showed them the website, then let them after it.


	

	There are no attachments on this document.





C2. What teaching approaches, steps, and materials were used for this classroom instruction ? 
Students worked more or less independently at individual computer stations using Microsoft Excel and Microsoft Word. I allowed them to work together, but each student was required to pick his/her own countries. 

At the beginning of each period I tried to set up the lesson with a quick white board talk (not very effective). Throughout the class periods, I brought them together to demonstrate Excel procedures with a LCD overhead projector connected to a computer. I had to walk students through the procedures os finding ?best-fit? trendlines, of using formulas to calculate values, and to evaluate the fit of a line. 

C3. Please describe any collaboration you had, if any, in designing this assignment (e.g. other teachers, parents, administrators, students, community members, etc.) 
No collaboration, but I based the assignment off of a modeling populations project that I did while completing my teaching certificate. The class was taught by Dr. Ted Hodgson, Dept. of Mathematics, Montana State University.

C4. If this assignment was related to a high-stakes, external assessment, please explain briefly (e.g. part of a preparation for a state or national exam, etc.) 

Not related.

SECTION D:STUDENTS' SUPPORT AND TIME IN COMPLETING THE ASSIGNMENT 


D1. What resources did students have available to complete the assignment and which did they actually use? (Check all that apply) 
	a. Available: 
	b. Used: 

	Library time, Web access, Textbook, Teacher, Computers, Calculators
Other (please specify other resources including software and technology):
MS Word, MS Excel
	Web access, Teacher, Computers
Other (please specify other resources including software and technology):


D2. Conditions under which work was produced (please check all that apply) :
Students worked individually, Work was produced in class, All students in the class performed the assignment, Work was produced during the lesson, Students worked in groups, Work was produced at home


D3. a. How much class-time (hours or minutes) did students have to complete this assignment ? 
160 minutes

D3. b. How much time out of class (days) did students have to complete this assignment ? 
14 days

D4. Number of students in this class ? :
15 per section, 30 total


D5. Is this class grouped by ability in mathematics? 
	No
	Yes

	Mixed Class Ability
	





SECTION E:ADDITIONAL INFORMATION 


E1. Please include any other information and commentary you feel pertinent and necessary in understanding the assignment, the classroom context, the school, your professional background, etc. Also, please attach any additional documents, such as lesson plans, standards, etc. needed to explain the skills learned from this assignment in a unit of study or in the curriculum. 
This project was designed to be a culminating activity after students had studied three different functional forms in algebra - linear, exponential and quadratics. 
(Please attach any additional information.)


	

	There are no attachments on this document.



The students did very well in completing the skills of the project, the computer work. However, they performed miserably in analyzing their own work. 

Few students performed any sort of analysis to find the best-fit trendline from among the different functional forms. Many students did not appear to connect the model to making future projections. None of the students made any effort to evaluate the accuracy of the model as related to other population forecasting models (should be pretty easy to find on the internet).

In the future, I will give the students my grading expectations ahead of time along with posting examples of what I feel is, "Below, Meets, and Exceeds Expectation" work. I need to emphasize the discussion elements, particularly the main learning goals of the assignment - data forecasting and data fitting.
SECTION G:TEACHER INFORMATION 

	G1. Subjects your teach: 
	Math
	G2. Grades you teach : 
	7th Grade, 8th Grade

	G3. Average number of class periods you teach per day: 
	4
	G4. Average number of students you teach per day: 
	55

	G5. Number of students involved in this particular lesson: 
	30



SECTION H:SCHOOL INFORMATION 
	*H1. School Name: 
American International School in Johannesburg
	H2. City: 
Johannesburg

	H3. Type of school (e.g.primary,secondary)—include age and grade range: 
K-12
	*H4. Country 
US-AERO


