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Abstract

Calculations and the management of numerical data are important skills in the area of sport science.  Traditionally our third year students were given a lecture course on numerical methods but this was not liked by the students and was very frustrating for the staff involved.  Recently we have changed to a less formal method of teaching these skills.  The course lasts for 5 weeks and involves no time tabled teaching sessions.  At the beginning of each week the students are emailed a problem.  They are required to work on the problem during the week and hand it in by midday on the Friday.  The tutor marks the problems and returns them to the students by the following Monday or Tuesday.  If the students have any queries they can attend a drop in session on the Wednesday morning.  This process is repeated each week.  

The key factors that make this scheme work are 

· quick feedback to the students

· problems specifically relevant to sports science with some biological interpretation

· students who find the problems easy do not have to attend any teaching sessions, while those who want more help can get it

Introduction

The management of numerical data is very important for sports science students, both as part of their university studies and as preparation for the various tasks that they will be expected to undertake later on as practising sports scientists.  Examples of areas where appropriate numerical skills are essential for sports scientists include: 

· Fitness testing

· Measurement of body composition

· Interpretation of research findings

· Research projects

· Biomechanics

· Statistics
This paper describes our approach to delivering numerical skills to Sports Science students at the University of Glasgow.  Our course is based on a series of problems specific to sports science.  We felt that it would be interesting to describe our course following listening to Vicki Tariq’s ideas of producing a maths e-learning resource for biology students (Tariq, 2005).  It corresponds very well to the contextual learning approach that Vicki Tariq wishes to provide in her  resource.  The sort of case studies that she proposes to include in her resource could well be used in a course like ours.
Our students are in Level 3 of a 4 year honours degree in Physiology and Sports Science.  We have between 35 and 140 students each year.  Most of the students have Higher maths (SQA - Scottish Qualifications Authority), but there is a wide range of abilities from students at the lower end, who have just passed Standard grade (SQA) or GCSE, to those at the higher end, who have completed maths course at university Level 2.  During the students’ first 2 years at the University of Glasgow all their courses are shared with other science students.  In their first year they must study biology and embedded within this course re a number of key numerical skills are such as percentages, logs in the form of pH and graph plotting.
Originally numerical skills were taught at Level 3 in the form of a lecture course called “Quantitative Physiology”.  This course ran for 10 weeks with one 2 hour session per week and the students were taught together with other human biology students in large group.  This course was very unpopular with the sports science students.  Typical comments from the students were that it was “hard”, they “didn’t like being taught maths” and they “didn’t see the point” of doing the course.

Description of Course
As a result of this dissatisfaction and also in the light of evidence promoting the effectiveness of student self-directed learning we decided to completely reorganise our approach.  The name of the course was changed to “Data Management” and it was only offered to the sports science students.  Currently the course lasts 5 weeks and we give no formal lectures.  Instead the students are given one problem per week to complete in their own time.  We e-mail the problem out on a Monday and they are expected to hand it in by Friday lunch time.  The problems are marked with feedback and returned to the students on Monday or Tuesday.  An optional drop in session is provided on Wednesday.  Finally, but crucially, a numerical question is always included in the degree exam paper.

Each problem involves a situation and data that might be encountered by a sports scientist.  The problems are designed so that the students acquire a variety of important,  basic numerical skills including:

· Presentation of data – plotting graphs

· Interpretation of graphs

· Normal values of physiological variables

· Units of measurement

· Simple calculations

· Use of Excel

An example of the type of problem used is given in the following box.  The data provided is a list of heart rates in beats per minute with the corresponding values for oxygen consumption in litres per minute.  The source of this data is Wasserman et al. (1994) which has a large amount of excellent data that is suitable for students to plot graphs from.  The students should all be familiar with the science behind the problem since this has already been covered elsewhere in their course.  The final part of the problem is partly to incorporate the science, but also to get the students to look up the relevant values and grasp what a realistic ranges of physiological variables are.  The next problem continues with similar data but the calculation of the maximum oxygen consumption is more complicated.  The student can thus use the feedback from the earlier problem to help solve this one.
Example of problems

Attached is a set of data recorded  from a 55 year old male who weighs 80 kilos.
The test is a familiar one where he pedals on an exercise cycle ergometer against progressively greater resistance.  Heart rate and oxygen consumption are measured.


On one side of A4, please draw:

1.  A graph showing heart rate and oxygen consumption throughout the test.

2.  A graph showing the relationship between heart rate and oxygen consumption.

3.  Write a sentence to tell me what his maximum oxygen  consumption in ml/kg/min is and how fit you think he is.

Other examples that we use involve the plotting of clearances of an ingested substance from the blood stream (related to illegal performance enhancing drugs) and calculations of plasma pH under various conditions such as high altitude.  Both these problems bring in the use of exponentials and logs.
There are a number of key factors that are important for the success of this type of course.  

1. Most importantly it involves the students taking an active part in finding out how to complete the problems.

2. The problems are specific to the students main area of study so they can immediately see the relevance of doing them.

3. The feedback is always prompt and detailed as described later.

4. The drop-in sessions are attended by those who need help, while those who find problems easy do not have to attend.

5. By this stage in their course the students realise that they need numerical skills.

6. Finally the course name does not sound like maths.
We adopt a strict approach to marking the problems.  This is essential as it encourages the students to take the course seriously.  Also the students are not used to being completely accurate and correct.  In order to overcome this, the marking must pick up all mistakes.
How did it work?
This year 36 students took the Data Management course.  A hundred percent of the problems were completed and there was no work handed in late.  This amount of commitment is encouraging as this is not typical nowadays.  During the period of the course the quality of graph plotting improved markedly.
A serious difficulty with this type of course is that students hand-in identical work  In many cases it is easy to spot as they give in identical Excel graphs which are almost impossible to produce without collusion.  The issue is complicated by the fact that some collaboration between students is a good thing.  The better students can provide useful help to poorer students, and teaching others also helps the good students consolidate their own ideas.  However if copying is considered too prevalent it can be minimised, because the nature of the problems means that there are different sets of data can be used for essentially the same problem.

This year we collected feedback from the students in the form of a web-based questionnaire.  22 of the 36 students responded.  Some of the students still did not like Data Management as can be seen from the graph in Figure 1.  It may well be, though, that since many students find the topic difficult it is unrealistic to expect it to be universally popular.

Figure 1
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However in their written comments they gave some praise.  For example one student said “Its the most effective way of learning computer based skills I feel.”

Another interesting finding from the questionnaire was the students’ responses to a question asking them how they would prefer to be taught data management.  They were asked to rank four options:  a lecture course; a series of staff marked problems (1 per week for 6 weeks);  a series of staff marked problems over a longer period of time (approximately 1 per 2 weeks);  or a booklet handed out at the beginning of the year to be completed in their own time.  The results can be seen in Figure 2.  We were surprised to find that the most popular first choice was lectures.  However we were relieved to see that the booklet was the least popular choice.
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Figure 2
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