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Rationale

The Ontario Ministry of Education has made the use of technology in the classroom one of its prime directives. Math-specific software packages used in the Mathematics curriculum include Fathom, Derive, Maple, The Geometer’s Sketchpad and Zap-A-Graph. Spreadsheets, however, are not widely used despite a full set of built-in trigonometric and statistical functions and powerful computational, graphing and statistical analysis tools. Often this is because the teachers are unaware of the fact that  spreadsheet software has this capability or they are unable to use these functions of spreadsheets.

Statistics Canada is an ideal source of data for high school students and teachers. Statistics Canada offers rich datasets that include Canadian data complimentary for high school students and teachers and accessible via the internet. Key datasets include the 1991 Census Microdata, E-STAT and Census@School. These datasets are especially ideal sources for the Mathematics of Data Management (MDM4U) Course Project.

As of February 2004 the Statistics Canada web site at www.statcan.ca did not provide an exercise that used the 1991 Census Microdata. I decided to bridge this gap by creating a workshop using spreadsheets to analyze the 1991 Census Microdata. This would allow teachers to use spreadsheets in their classrooms without having to be expert users themselves, and get would thus allow students to have access to Statistics Canada data. Since Corel Quattro Pro is licensed by the Ontario Ministry of Education, every school in Ontario has access to it. Microsoft Excel is the industry standard and many schools and boards have purchased licenses. To ensure that my workshop would be of use to every school and to enable students with home computers to work at home, I decided to create versions of my workshop for both Excel and Quattro Pro.

Review of other materials

Before I began work on the 1991 Census Microdata Spreadsheet Workshops, I reviewed existing exercises that had been developed using either Microsoft Excel or the 1991 Census Microdata. Prior to my work, no exercise had ever incorporated the 1991 Census Microdata into a spreadsheet. The existing exercises were:

Exploring Relationships between Education and Annual Income Across Age Cohorts by Manny Avila – a thorough, well-written activity that uses the statistical analysis and graphing functionality of Fathom to analyze the 1991 Census Microdata.

Beer Consumption versus Age by Joel Yan, John Kezys, Shirley Dalrymple – a model activity which uses Fathom to analyze E-STAT data.

Development

I began work on the Excel workshop first because I am more familiar with Excel. My first task was to create a data file to be distributed along with the exercise. I did this for two reasons. First, to save time as the data import adds 30 mins. to the length of the workshop (I later created a document outlining how to do this, so that students and teachers could do a longer workshop “from scratch”). Second, the 1000-record dataset on the web site needs to be split into smaller groupings so that it can be used for graphing purposes. The data in the provided data files is now ready to use.

In Part A I created a scatter plot, documenting every step and taking screen captures. I included them in a guide that is easy-to-follow. After the graph was created, I wrote some reflective and comprehensive questions to encourage students to perform rudimentary analysis. In Part B students add lines of best fit to their graphs, examine the equations of 3 different lines of best fit and determine how well they fit the data. Part C consists of extension exercises to be completed in a subsequent class or at home. This part of the workshop involves the examination of different curves of best fit and allows students to choose the type of curve that they fit to the data.

I made a copy of the workshop and converted the steps and screen shots from Excel to suit those of Quattro Pro. The process itself was very similar, as both spreadsheets have the required capabilities, with some steps and screen captures that are different.

Test and Revise

I took my Excel exercise into a Mathematics of Data Management (MDM4U) classroom at an Ottawa high school. The students completed the workshop successfully. Based on the feedback, I made some changes such as changing and adding screen shots and re-wording questions. The following day, I took my updated exercise into 2 MDM4U classes at another Ottawa high school. A bright student pointed out an inconsistency in a mathematics worksheet. This in mind, I changed the focus of the question to take into consideration the cost of a university degree, in addition to calculating the difference in income between high school and university graduates.

I updated both versions so that the questions remained identical. Finally, I took the Quattro Pro workshop to another MDM4U class where they worked through the workshop with relative ease. A few students had their computers freeze, which prompted me to make one important final addition to the workshops – I instructed students to save their work after each task.

Completion

I packaged Excel and Quattro Pro versions of my workshop as ZIP archives and distributed them to the 6 teachers with whom I had consulted during development. I encouraged them to use and share the exercises. Files included are:

MS-Excel version
Exercise 2 Readme.doc



Comprehensive overview
Exercise 2 Solution.doc 



Answer guide for teachers
Income_vs_Age_by_Education_Excel.doc
 
Student worksheet for Excel
CAN_Education.xls




Excel data file

Corel Quattro Pro version
Exercise 2 Readme.doc



Comprehensive overview
Exercise 2 Solution.doc 



Answer guide for teachers
Income_vs_Age_by_Education_Quattro_Pro.doc 
Student worksheet for Quattro Pro
CAN_Education.qpw




Quattro Pro data file
Currently, the Statistics Canada web site does not contain any teaching resources that use the 1991 Census Microdata. I re-formatted my exercise according to statcan.ca conventions based on existing exercises posted on the web site. I also wrote additional instructions on how to import the 1991 Census Microdata into a spreadsheet (Excel and Quattro Pro versions), so that the exercise can be completely “from scratch” rather than having to provide a spreadsheet data file. This is of benefit because the program can now be extended to a 2- or 3-period workshop, and additional ministry expectations are met (e.g. importing data from the internet, using a spreadsheet to organize data).

Conclusions

These exercises are a useful contribution to the Mathematics Community. I learned a lot during the process of creating them and have proudly shared the final versions with the teachers who invited me into their classrooms to test the workshops. I also intend to share them with fellow teacher candidates, and teachers at my host school during my spring practicum. Feedback from teachers and students to date is that the workshops are useful and well-written. I have included a copy in my professional portfolio which I will show to prospective employers.

Statement of significance


The workshops that I created are the first ones involving spreadsheets that make use of the Statistics Canada 1991 Census Microdata. I created versions for both Microsoft Excel and Quattro Pro so that any student with access to a computer can use them. Both versions were tested by Mathematics of Data Management classes and I made revisions based on their feedback. The workshops were designed to be completed independently by students.  This in mind, a teacher can easily use them for 2 periods or assign them to be done in his/her absence, thereby creating a convenient and practical learning environment for the students.

