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Abstract 

A method of delivery is proposed which encourages student effort by a combination of carrots and sticks. It was introduced as a pilot and its success has led to it becoming established  within the Mathematics Department at Glasgow Caledonian University The stick takes the form of weekly computer delivered  assessments and the carrot is an exemption from the final examination if a score of 70% or more is achieved. Since its introduction, in almost all cases, the pass rate after the first diet is at least as good as the pass rate after the second diet before the change in delivery was made. Both students and staff are enthusiastic, although both accept that it is hard work. 

The Background

The problems which many students face are widely recognized and almost universal. They cannot be ignored and are unlikely to go away. These problems are exacerbated when mathematics is taught as a service subject. Mathematics is not, for these students, their first love. They entered higher education to study their chosen subject and most regard the fact that they have to study mathematics as a necessary evil. They would rather be doing other things, their chosen subject or something less cerebral. The main change over the past ten years is that most now have to earn money in order to survive and the time they devote to this often exceeds that which they spend on all of their university studies, and mathematics is but a small part of this. The unsocial hours which many of them work also contribute to the minimalist approach to studying which many adopt.

In addition, because of widening access, many freshers arrive lacking the basic skills and fluency with mathematics which are necessary for a smooth transition to Higher Education. These skills were previously taken for granted. When such students encounter problems they often exhibit an “ostrich” approach and they are well on their way to failing in week two of the semester. They are, for the most part, less able to cope with leaving all their studying until a couple of weeks before the final, than were their counterparts in earlier years. What is equally important for staff is the demoralising effect of seeing students fail who could so easily pass if they were prepared to put in the effort. 

Increasingly tutors are under pressure due to the sometimes unrealistic expectations of management. We have all pared down our demands to the very minimum, and yet the pass rates are still deemed unacceptably low, and the fault is attributed to the staff, who are delivering these ‘failing modules’. It is all too often ignored that in the halcyon days when less than 10% of the eighteen year old cohort entered HE, it was not unusual for 10% of this select group to fail to progress from year 1 to year 2. 

We are faced in Higher Education with part–time students and most of our teaching methods assume that they are full time. Since neither HE or the government seem willing to recognize this position, the staff at the “chalk-face” will need either to reduce significantly the demands placed on students or to adapt their delivery to encourage the students to actively engage with their studies from the first. Most staff have already bowed to the inevitability of the former and still their pass rates do not meet the standards expected by management. Some have made the examinations easier by ensuring that students are aware of the “banker” questions on the examination paper, but most are concerned how little some of our students have to know to pass a module. If you set 8 questions on 100% of syllabus and they have to answer 5 questions, that is, they answer questions on 63% of the content. A 40% pass implies a student may know only 25% of the syllabus. If you set 5 questions on 100% of syllabus, and they have to answer 3 then the situation is worse. The questions are set on 60% of the content and a 40% pass implies that a student may know only 24% of the syllabus. With the minimalist approach adopted by students this has serious implications for the preparedness of students for the second and subsequent years of courses.

What is needed is a “carrot” or a “stick” to encourage students to engage with the module from week one. One universally accepted fact is that students are more likely to study for material which they know will be in the examination. It is claimed in some quarters that this is the only material that some students will study. In what will be described, the “stick” can be thought of as the almost weekly assessments and the “carrot” as the exemption from the final examination awarded if an average score of 70% is achieved. These two are combined to give Assessment Driven Learning, ADL.

Method

The initial implementation at Glasgow Caledonian University was launched under a SHEFC Initiative to widen participation in higher education.  For several years, the pass-rate in the mathematics module taken by Computing students was unacceptably low.  A significant number of these students came from post code areas which had a low participation rate in higher education, so it could be argued that it was appropriate under the initiative to allocate funding to these students. Prior to this, the usual avenues had been pursued to improve the pass rate in this module. The syllabus had been pared down to essentials, at-risk students who were identified early enough were directed to the pre-entry Summer School and a strict system of reporting attendance had been instituted. These measures did not achieve the desired result.  Staff were demoralised because most felt that the students had the ability to succeed but were not motivated enough to put in sufficient effort. 

The opportunity to change the teaching and learning methods from the locally accepted standard of three lectures and two tutorials a week, and a 30:70 split for coursework and final examination, was presented by the SHEFC initiative. The pilot scheme was trialled with two modules; the mathematics module for Computing students and an algebra module taken mainly by Mathematics students. These two modules had some staff in common and were taught in the same way, with the coursework element taking the form of 3 closed book assessments and the completion of selected computer-based learning lessons. However the algebra module had an acceptable pass-rate. This may have been due to the superior mathematical maturity of the algebra students, who, it seemed, were better able to recover and learn from a poor result in the first piece of coursework, than were the computing students. The module for algebra was included in the pilot study to see what effect ADL had on the pass rate. 

ADL involved changing both delivery and assessment. Lecture hours were reduced from three to two, and the lecture material was arranged in Learning Plans which contained notes, references to CAL material and computer delivered tutorial questions. Tutor groups were restricted to 20 or 24, the size of the computer labs, and every attempt was made to limit the number of tutors that were involved in a module. The timetables were re-organised so the lectures were delivered early in the week, and all tutorial groups were scheduled to have one of their tutorials on Thursday afternoon or Friday. Computer-based assessments were held in this end-of-week tutorial session in ten of the twelve weeks of the semester. Each assessment was worth 8 marks and completion of the CAL material was worth 20 marks. All assessments had to be taken and all CAL material attempted. The software used was CALMAT in which the tutorial questions are not multiple choice and student progress through the courseware was monitored.  Exemption from the final examination was granted for a mark of 70% or above for both CAL and assessments. In this case, the mark achieved was the final mark for the module.  Students who did not gain an exemption took a final examination, worth 50% of the final grade; the other 50% was half the mark achieved on the assessments and CAL completion.  It is worthwhile noting that this change in the assessment regime would have been difficult without the pilot scheme under the SHEFC initiative.  

One of the benefits of ADL is the quality and frequency of the feedback to both staff and students.  At any time during the semester, the student has access to his score and details of work still to be completed. On completion of each assessment, the score is displayed and the student can then access the solutions to the questions they failed to answer correctly.

 At this point, students are encouraged to discuss with their tutor any misunderstandings they may have. Weekly information on student progress was available and problem students were identified early in the semester both to tutors and to the parent department. The tutors were able to target help where it was needed.

The software used.

CALMAT is a tried and tested system which has been around since 1985.  The following diagram (Figure 1) shows the different parts of CALMAT Version 5.

Figure 1: Diagram of the CALMAT Courseware System
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From the point of view of its use in the delivery of ADL, described above, CALMAT’s ability to monitor activity in the learning material is crucially important. The Records Controller is a database application which enables both students and staff to access progress records easily via the browser. The 920 questions in the integral Tutorial and Assessment system, TAS, all have random parameters and can be used as either interactive tutorials or assembled into the weekly assessments. Figure 2 gives an example of such a question. The icons on the left, the question mark, book and double arrows, give respectively, a hint, a full solution and provide the ability to re-randomise the question to provide ample practice; all of these icons are inactive in assessment mode.
Figure2:Example of a typical TAS question*
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Consider the following WHILE loop involving two variables x and n

x=0n=1:
WHILE (x < 120: x:= 5+ 2 n = n + 2);
Pint () Print (n);

Is the loop an ifirite loop, or are there terminal values for x and n?

e e teminel viues

i e

& nitialvalue x=0 n=1

HILE (x < 120:x:= 5+ 2 n o= n + 2);

There are terminal values for x and n.
Valuesfor x 0,2,12,62,312
Valuesfor n: 1,3,5,7,9

Terminalvalues: x = 312, n = §





Results

At the end of the first semester in session 2000-01, staff and student satisfaction was sufficient to justify the conversion of a third module for delivery in semester two of that academic year. For simplicity, and with apologies to Stephen Leacock, the modules are named A, B and C. A is the module offered to the Computing students, B is the algebra module and C is the second semester module which was quickly converted when the success of the pilot scheme was apparent.  The results obtained for the four years are shown in the table. The modules were delivered traditionally in years 1 and 2 and by ADL in three and four. . 

The third column gives the number of students who enrolled in the module and the third gives the revised number, where those students who did not do any of the assessments have been excluded. The next three columns show the number of exemptions and the numbers passing the first and second diet examinations. The next column shows the percentage gaining exemptions and the last two columns show the cumulative percentages of students who had passed the modules after the first and second diet. In all cases, except module B in year 4, the pass rate after the first diet under ADL was at least as good as the second diet pass rate in the two years prior to its introduction.

Table 1: Comparison of Pass rates for 3 modules. ADL implemented in years 3,and 4

	module
	year
	start
	revised
	Exempt
	Pass 
	Pass 
	%
	% pass
	%pass

	
	
	roll
	roll
	
	diet1
	diet2
	exempt
	diet1
	diet2

	A
	1
	107
	96
	
	66
	5
	
	69
	74

	A
	2
	148
	125
	
	74
	14
	
	59
	71

	A
	3
	133
	117
	97
	5
	0
	83
	87
	87

	A
	4
	143
	128
	109
	0
	4
	85
	85
	88

	B
	1
	50
	47
	
	37
	4
	
	79
	87

	B
	2
	40
	37
	
	29
	4
	
	78
	89

	B
	3
	59
	57
	42
	11
	0
	74
	93
	93

	B
	4
	38
	34
	24
	5
	0
	71
	85
	85

	C
	1
	
	79
	
	48
	3
	
	61
	65

	C
	2
	
	78
	
	54
	10
	
	69
	82

	C
	3
	151
	141
	95
	21
	3
	67
	82
	84

	C
	4
	108
	100
	91
	2
	1
	91
	93
	94


Conclusions

The response from the students has been encouraging. They felt that the weekly tests maintained the momentum and requirement for continuous work. and would have liked the rest of their first year modules taught by ADL. They reported that they could have managed without the lectures but the staff are not willing to give them up!

Staff felt satisfaction to see the increased pass rates, despite the fact that the delivery of ADL was hard work. They were convinced that, had the students worked as hard in previous years, there would have been no need to introduce ADL, but they were also sure that all students had learnt more than they had in previous years.

The effect of not having to resit a mathematics module would, no doubt, contribute to improving the progression rates for the programmes as a whole. It is hard to quantify just how many students would have failed without ADL, but it is worth noting that the extra fee income of every home student who progresses is around £3000. A benefit which is more obvious is the time that is saved because of the reduced number of first and second diet papers which staff had to mark.

Complete coverage of the first year is not at present a viable option, since CALMAT is restricted to mathematics. However, under development at Glasgow Caledonian University is a web application MELA, a Monitored Environment for Learning and Assessment, which has all the functionality of CALMAT and also provides tutors with the means to insert their own material and create their own questions. These can then be used in both monitored learning and assessment.
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