1.  INTRODUCTION


I had been teaching for over twenty-five years both in America and England, when I was asked to teach a College Algebra course at the 100 level during the spring term of 1995.  Due to the differences in the educational systems between America and England, this was my first exposure to this introductory course.  I was horrified at the apathy, apprehension, and lack of enthusiasm on the part of the students taking the course.  Many students were attempting the course for the third or fourth time.  Those repeating were quiet, almost lifeless.  Some sat alone while others sat together in-groups and laughed at their own mathematical incompetence.  More disturbing was their overall attitude towards the subject of Math.  They had no confidence in their ability whatsoever with many of them anticipating failure before the course had even started.  I was also astonished at some of the things the students did in tests and assignments.  The following examples are just two of the many that I encountered while teaching this course.


EXAMPLE 1



On one of my tests, a student had ended up with the expression    

 .


He proceeded to simplify this expression as follows  :
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This is literally a  negative sign  all by itself!


EXAMPLE 2



I was standing near a student watching her complete an exercise.  She had ended up with the expression   

.   She proceeded to simplify this expression as follows  :




   =   
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While I was surprised at what she had done, I could not help being amused at the error.  So, as a joke, I said, “Surely that answer is much too big.  The answer ought to be Twig”.  She looked up at me, and very reproachfully said, “You have not taught us the Twig function yet!”  


These examples, together with many others, started me thinking about the underlying problems, that is, lack of mathematical ability and lack of confidence.  Why do students carry out such totally wrong operations?  How can I give them confidence in their mathematical ability and stop them treating the subject as one that they must inevitably fail?  It is not unreasonable to expect this negative attitude to extend into any other subject that is mathematically orientated.  So possibly finding a way to give students some confidence in their own ability in College Algebra may well help them substantially in other courses that involve mathematical concepts and operations.


After teaching the spring 1995 College Algebra course, it was clear that many students had created their own totally wrong set of rules.  They had either remembered the rules of mathematics incorrectly or had never understood them in the first place.  With this in mind, I created my catchphrase (on Page 5).  On the first day of class, I use an overhead projector slide of Page 5 and describe the cricketing exploits of Bellarmine University’s first and only cricket team.  The purpose is to emphasize the importance of learning the real rules of mathematics and reinforcing them by solving a large number of problems.  Also, identifying the common problems among my students seems to decrease their Math anxiety.  Later in my courses, when my students and I have become better acquainted, if I start to use the catchphrase, quite often some of my students will chant the rest of it back to me!  Also they frequently write part of the catchphrase, such as “Maths is fun” on their assignments or tests (including the s on Math!).  I now use my catchphrase in all my courses.  It is also pinned on my office door.


From the spring of 1995 to the beginning of 1999, I created and tested a large number of different ideas that I refer to, collectively, as  Special Techniques   (I have never liked the word techniques, but I cannot think of a better one!).  Some of the techniques were designed to reduce Maths Anxiety, some to give my students hope throughout the course, even after one or even two poor test marks, some to improve standards, and some were designed to optimize my time in the classroom.  I also wanted to keep my students focused and interested during class and boost their mathematical confidence.


By the middle of 1999, I was using all of those Special Techniques that were judged successful, in   my   M116  –  Pre-Calculus  courses,   my   M301  –  Differential  Equations    courses,    as    well    as   my M105 – College Algebra courses and they were working very well.  However, while my students did talk to me, and the atmosphere in the classroom was far more relaxed and happier than before, they did not interact with each other very much and I thought that they would benefit if they did.


At the beginning of the summer of 1999, I remembered how much I had learned about Maths, when I marked my students’ assignments and tests during my first few years of teaching.  It occurred to me that if each student marked the work of another student, they might well benefit in a similar way.  I thought that this strategy would make my students responsible for the progress of the other students on the course, because each student needs one of their partners to complete the assigned work, so that they can mark it and not lose any marking marks.  However, the marking marks are independent of a student’s ability, since the marker only has to recognize whether a question is correct or incorrect.  I believe that peer pressure is the strongest force in the classroom, so I thought that this strategy would be very effective.


I now have my students working in threes (with some twos, when necessary).  I call each group of students a  partnership  and each student in a partnership a  partner.  I select three sets of problems from the end of each section of the textbook that will be covered during the course.  I call one set  Set A, the second Set B, and the third Set C.  The partner whose last name is nearest the beginning of the alphabet completes  Set A.  The next nearest the beginning of the alphabet completes Set B.  The third, if there is one, completes  Set C.  If there are only two students in a partnership Set C is ignored.  When a partner completes his or her own set of problems, they then mark the set of problems of ONE of their partners.  They must then organize their work into one joint workbook.  I call this strategy Peer Responsibility.  This strategy has had an amazing effect.  There is nothing like peer pressure to get students working together!  Note that in all of the courses I teach, 99% of the solutions and marking in the workbook is completed outside class time.  While this is not necessary, I do it so that I have ample time to cover the concepts and complete related problems in class.


If all students in a partnership cannot do a question, I encourage them to talk to another partnership or come to me for assistance.  Frequently, only one member of a partnership will come to me because the other partners are not free at the same time.  In this case, I help this student and then he or she teaches the other partners.  I have also arranged the marking scheme so that by talking to each other, students can stop their partners losing marks and help them obtain bonus marks.  I felt that this approach would force students to interact, thereby maximizing student participation and student interaction.  Many students have never marked the work of another student and even when they have they still have questions that need to be answered.  When they have questions about marking the obvious person to ask is the instructor.  This substantially increases student-instructor interaction.


During the summer of 1999, I developed strategies to deal with every possible situation that I thought could occur with  Peer Responsibility.  I then combined the Special Techniques and Peer Responsibility into one teaching methodology that I call  STAPRM.  STAPRM is an acronym for Special Techniques and Peer Responsibility (Teaching) Method.  I say STAPRM as two syllables, the STA like the sta in the word stack, followed by prom for PRM.  I started testing  STAPRM  on  my students during  the  Fall 1999  semester  in  both my  M105 – College Algebra and M116 – Pre-calculus courses.


Needless to say, in spite of my efforts, there were many situations that I had not foreseen!!!  So, I had my students evaluate what I called at that time “The Experiment”.  Many students, including a number of older students, made some very useful comments, which allowed me to make improvements in time to use  STAPRM  in my Spring 2000 M301 – Differential Equations course.


Completing the workbook gives my students the practice they need, which is absolutely essential in any Math course.  This in turn improves the standard of their work and their understanding of the concepts.  In view of this, the latest marking scheme makes completing the workbook essential.  I have also found that this approach allows me to monitor each student’s progress throughout the course very closely and far more easily than before.  It has also bonded my students and I in a way that was unexpected and unforeseen before the term started.  To get the best from this pedagogy, I developed a completely different style of teaching that maximizes the amount of time I have in the classroom to discuss the concepts and complete problems.  It works best in a multimedia classroom, although if unavailable, I can, and very often have, managed without.


Peer Responsibility has had some unexpected bonuses.  I had one student in my College Algebra class come up to me after a class and tell me that she had just finished marking her partner’s work.  She was very happy and excited about it.  She ended with the comment “Mary is as dumb as I am!”  At first sight, this does not sound too promising.  However, when analyzed, what she is really saying is that she had realized for the first time that she is neither alone nor the worst student in the Math class.  This made her feel better, which in turn reduced her anxiety about the course.  Another bonus is the fact that since each partnership creates just one workbook, the students themselves monitor each other throughout the course, which reduces the possibility of cheating.


I created different parts of STAPRM to minimize the amount of time an instructor spends organizing the course, so that he or she has more time to spend teaching and interacting with the students.  The following Excel files have been created to make keeping track of all the marks and grades as simple as possible

MarksRegisterAssignments#.xls

YourGradeAssignments.xls

where the  #  in the first file identifies a course uniquely.  The file  MarksRegisterAssignments#  would be used by the instructor to keep track of the marks and grades of each student throughout the course and the file  YourGradeAssignments  would be used by each student to keep track their own mark and grade throughout the course.


STAPRM is based on  5  methods of assessment during the semester, each worth 120 marks, and a Final worth 400 marks.  These methods of assessment are listed below  :

1)
Assignments
120

2)
Workbook Solutions
120
3)
Workbook Marking
120

4)
Test 1
120

5)
Test 2
120

6)
Final
400

TOTAL MARKS FOR COURSE
1000
If the instructor of any course from any discipline creates assessments using the same format, both MarksRegisterAssignments#  and  YourGradeAssignments  can be used.  It is very simple to change the labels within each file so that they fit the selected assessment format.


After using STAPRM for over four years with over 350 students, their evaluations and reactions make it clear that it is a popular and successful teaching methodology.  Good partner(s) can, and very often have, helped a less able student succeed in a course who would otherwise have failed.  I have received comments at conferences from other instructors who are using STAPRM and each instructor has confirmed that STAPRM does achieve its goals.  As the years have rolled relentlessly by, the age gap between my students and I has increased and it seemed as if this fact made my students less willing to come and see me.  However, Peer Responsibility has had an amazing effect.  It has caused my students and me to become united in a way I would never have thought possible.  This has made the last few years some of the most exciting and fun-filled years I have had in over 30 years of teaching.  In short, this pedagogy works!  It reduces Math Anxiety, it gives students hope throughout the course and it maximizes student participation and student interaction with each other and with the instructor.  At the same time, the practice in the workbook improves standards, and even better, it is clear that my students find Peer Responsibility fun - and so do I!


Since 1995, I have developed an evaluation form that asks my students to rate the Special Techniques and Peer Responsibility both numerically and with comments, while encouraging them to make suggestions.  This form is now very comprehensive.  Over the years, the numerical data and the comments about these strategies produced some surprises for me.  In view of this, I have abandoned some of the techniques, because they did not achieve their objective, and refined others.  I also modified both Peer Responsibility based on the numerical data and the comments I received.  I deliberately created  STAPRM so that it can be used by any teacher, and in any Mathematics course.  Recently, colleagues have informed me that STAPRM can also be used in History, Education, Psychology, and Computer Science courses and in many other disciplines as well, not just Mathematics.


Incidentally, for some years I handed out the evaluation forms towards the end the class and then left the room without returning.  Recently I discovered, if I teach for about 15 minutes (to ensure the stragglers have arrived), then hand out my forms, making it clear that I intend to continue teaching after they have completed them, I get far more useful information.


The purpose of this proposal is to describe how to use this teaching methodology in the classroom.  Chapter 2 describes how to introduce the Special Techniques into a course and the organization and structure of Peer Responsibility.  The 23 techniques that form the Special Techniques are discussed in detail in Chapter 3.  This chapter also describes the new style of teaching I developed to optimize my time in the classroom.  Peer Responsibility is discussed in Chapter 4.  Chapters 3 and 4 have been written so that each chapter is, as far as possible, independent of one another, so there is some duplication between Chapters 2, 3, and 4.  An analysis of these strategies, based on the evaluations completed by my students, is in Chapter 5.  The cost of implementing this teaching methodology is discussed in Chapter 6, with a conclusion in Chapter 7.  All the courses discussed within this proposal are Mathematics courses because I teach Mathematics courses.  All essential files that an instructor would need to use this methodology are available via the Internet.
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MATHS IS FUN

BECAUSE

MATHS IS EASY
IF

YOU KNOW THE

RULES
AND

PRACTICE

To emphasize the "Rules and Practice" part of my catchphrase, I use a number of true stories involving cricket.  For example, in 1989 I went with a number of faculty and a group of Bellarmine students to Oxford University, England.  We were going to complete some courses over there and sightsee at the same time. Before we went, I knew that students from Ohio State University would be there for their summer school and, at some point, Bellarmine and Ohio State would play cricket against each other.

For some three months before going over, I taught our Bellarmine students the rules of cricket and had them practicing against each other.  However, all the Ohio State students were new to the game and did not know that our students had played before.  They made all the usual mistakes that Americans make when playing cricket. For example, I had taught my students to make sure the cricket ball, which is about the same size and weight as a baseball, bounced BEFORE it got to the batsman.  Americans are not used to this.  Unknowingly the Ohio State students hurled the ball at our batsman as fast as they could at about waist height, BUT a cricket bat is about four inches wide and FLAT.  Our Bellarmine students thought Christmas had come early!  They amused themselves trying to blast the ball into orbit!!!  Bellarmine wiped the floor with Ohio State, it was a massacre!!  Why, because my students knew the rules and had practiced!  When I tell my students that there is a Maths Test next week and ask them what they are going to do, they know the answer - 

KNOW THE RULES AND PRACTICE!
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