6.  COURSE METHODOLOGY, CONTENT, AND COST


In order to allow the techniques to be effective, it was necessary to modify my teaching style.  I needed more time during a lecture to interact with my students more effectively.  Peer Responsibility has united my students and me in a way that would never have thought possible.  I was able to reduce the amount of time spent writing on the blackboard by using the textbook as a set of notes, (Technique 16) and making transparencies of graphs, solutions to questions from the textbook etc., (Technique 17).  I also use a laser pointer in all of my classes.  This means that I do not have to be close to the overhead projector or the board.  I now find that I spend far more time either facing my students or moving around among them while asking questions.  This seems to make my students more relaxed and willing to talk.  Using colored chalk on the board, (Technique 18), makes what I am doing on the board clearer.  I can emphasize common errors, like a minus sign before a bracketed expression, using red chalk (or a red marker) or a rule using yellow chalk (or a yellow marker) etc.


All my lectures are now interactive discussions covering each section of the textbook.  I use many transparencies of various parts of the textbook.  Throughout every lecture I constantly ask questions about the material I am covering to keep my students involved (Technique 22).  The Additional Voluntary Tutorials, (Technique 20), also causes many students to be more relaxed.  During or after one of these, they are quite happy to chat about topics other than Maths and this effect spills over into the normal lecture.


Working with their partner’s on the workbook, (Peer Responsibility), gives them the practice they need.  It is also popular because, if something goes wrong, they can gain bonus marks by improving the standard of their work or by completing questions very well.  There are also bonus marks available in the projects or tests (Technique 7).   Either of these can make up for a bad test or final.


The one sheet of paper, (Technique 4), Example Tests, (Technique 2), using questions from the textbook, (Technique 5), together with making sure that they were not competing against the clock during a real test (Technique 3), seems to have successfully reduced the worry about taking a Maths test.  The Additional Voluntary Tutorials, (Technique 18), has increased the student-instructor interaction.  The possibility of gaining bonus points on a test, (Technique 7), is also attractive to many, since it reduces the number of marks needed for a good grade on the Final (every Final is worth 400 marks out of 1000 for the entire course).  The 90% or more in the Final rule, (Technique 10), and the Top 25% in the Final Rule, (Technique 11), creates hope for some and motivates many as well.  I created the Top 25% in the Final Rule because the 90% Rule was so effective.


Providing complete solutions to typical problems, (Technique 1), has certainly improved the answers in the tests.  It also shows students what I want, which in turn reduces anxiety.  I now find my students demanding more solutions!  Even demanding a sentence for a numerical answer, (Technique 13), which I wanted because I disliked giving full marks to just a number, and creating an Alternative Method, (Technique 19), which is fun for me, have both received some very positive comments.  The Semester Plan, in Chapter 2, provides each student with all the important dates on one handy sheet of paper.  It also helps me complete everything on schedule.


After using the Special Techniques and Joint Projects in my Statistics Classes throughout this academic year and Peer Responsibility during the Spring 2001 semester, I have found the atmosphere in my classroom is far more relaxed and my students are certainly more confident and willing to talk.  Also my students and I are more united than I would have thought possible and teaching my Statistics courses using STAPRMJ is certainly so much better and a lot of fun!  Using STAPRM in my other Mathematics classes has also had the same effect.

6.1  COURSE INFORMATION FROM MY SYLLABUS


The goals, objectives, and content of my M105 – College Algebra and my M205 – Elementary Statistics are listed below as they appear in the syllabus for each course.  I have also used STAPRM,  as described in this proposal, in my M116 – Pre-Calculus, M117-Calculus 1, M301 – Differential Equations and my M405 – Numerical Analysis courses.  I use STAPRMJ in my Elementary Statistics courses.  However, this pedagogy includes the Special Techniques and Peer Responsibility.  Both STAPRM and STAPRMJ have been well received by the majority of my students in all the courses in which I have used it.  In fact, my courses are overflowing with students!

M105 –College Algebra Goals, Objectives, and Content

a)  Textbook


There are no prerequisites for this course.  I will present the course assuming that you have no prior knowledge of Statistics.  The following required text can be purchased from the bookstore  :

Introduction  to  the  Practice  of  Statistics   by   Moore  and  McCabe   -   4th  Edition,


Publisher  :  W. H. Freeman and Company.

b)  Course  Goals  and  Objectives


Upon completion of Maths 205 Elementary Statistics the successful student will be able to  :

1)
Produce and interpret descriptive statistics, both graphically and numerically;
2)
Explain the fundamental issues of sampling and of experimental design;

3)
Compute and interpret probability in various situations;

4)
Explain the concepts of random variable and distribution;

5)
Produce a confidence interval estimate from a given sample;

6)
Explain the rationale of hypothesis testing;

7)
Carry out – with the aid of technology – a variety of hypothesis tests, including z-tests and t-tests;

8)
Use correlation to determine the strength of a linear relationship between two-variable data and apply linear regression to describe this relationship;
9)
Use the statistical functions on the TI-83 calculator and understand the theoretical meaning of the output.

c)  Course  Content


The objective of this course is to provide an introduction to Statistics assuming no prior knowledge.  This course addresses the Quantitative Literacy goal, the Thinking Skills goal, and the Communications Skills goal of Bellarmine’s core curriculum (Items 6, 7, and 8 on Page 42 of the 2001 – 2003 Bellarmine University Catalog).


The description of  M205 – Elementary Statistics in the 2001 – 2003 Bellarmine University catalog is as follows  :

Descriptive Statistics;  probability;  sampling, correlation, and prediction, hypothesis testing, estimation.  Two years of high school algebra and one year of high school geometry, or their equivalent, are highly recommended as preparation for this course.  Every semester.

M205 – Elementary Statistics Goals, Objectives, and Content

a)  Textbook


There are no prerequisites for this course.  I will present the course assuming that you have no prior knowledge of Statistics.  The following required text can be purchased from the bookstore  :

Introduction  to  the  Practice  of  Statistics   by   Moore  and  McCabe   -   4th  Edition,


Publisher  :  W. H. Freeman and Company.

b)  Course  Goals  and  Objectives


Upon completion of Maths 205 Elementary Statistics the successful student will be able to  :


Upon completion of Maths 205 - Elementary Statistics the successful student will be able to  :

1)
Produce and interpret descriptive statistics, both graphically and numerically;
2)
Explain the fundamental issues of sampling and of experimental design;

3)
Compute and interpret probability in various situations;

4)
Explain the concepts of random variable and distribution;

5)
Produce a confidence interval estimate from a given sample;

6)
Explain the rationale of hypothesis testing;

7)
Carry out – with the aid of technology – a variety of hypothesis tests, including z-tests and t-tests;

8)
Use correlation to determine the strength of a linear relationship between two-variable data and apply linear regression to describe this relationship;
9)
Use the statistical functions on the TI-83 calculator and understand the theoretical meaning of the output.

c)  Course  Content


The objective of this course is to provide an introduction to Statistics assuming no prior knowledge.  This course addresses the Quantitative Literacy goal, the Thinking Skills goal, and the Communications Skills goal of Bellarmine’s core curriculum (Items 6, 7, and 8 on Page 42 of the 1999 – 2001 Bellarmine University Catalog).


The description of  M205 – Elementary Statistics in the 2001 – 2003 Bellarmine University catalog is as follows  :

Descriptive Statistics;  probability;  sampling, correlation, and prediction, hypothesis testing, estimation.  Two years of high school algebra and one year of high school geometry, or their equivalent, are highly recommended as preparation for this course.  Every semester.

6.2  COST


6.2.1  The Special Techniques



The cost of implementing the techniques discussed in this proposal is very low.  It involves just the cost of Overhead Transparency Slides.  I would estimate that the average cost for the slides, assuming a new textbook has been adopted, is less than $25 per course.  This is substantially reduced if there are multiple sections of the course per term and further reduced if the textbook is retained in later terms.



The only notes that I duplicate are the syllabi.  There is no cost to my department because I duplicate my notes using a laser printer and the department does not pay for the paper or the toner cartridges.



There is no additional equipment required beyond an overhead projector, which is usually in every classroom anyway.  Students purchase the TI-83 calculators individually, and the projector can be obtained free from Texas Instruments once the department requires it to be used for a course.  Although not essential, I found a laser pointer very useful.  Laser pointers are now very cheap.  The one I use was only $12  and it came with 10 lenses, each of which projects a different image.  The cost to the department was nil because I had to pay for it!!!


6.2.2  Peer Responsibility



My students print the set of notes “A Guide to Partnerships” in the college during the first week of term on either a laser printer or a color inkjet.  I print the Structure Test on the department’s laser printer.  However, since my department does not pay for the paper used, there is no cost to my department for Peer Responsibility.
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