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Introduction

This paper was presented to an earlier conference for the Council of Private Higher Education (COPHE) of Principals and Chairs to indicate how the costs of delivery of education might be calculated. It has been substantially modified. The paper deals with the calculations of the cost of delivery and the implications for higher education providers. 

The approach involves establishing a base case for a standard unit for a given class size and then moving to a range of variations. The model is extended to cover both a teaching only institution as well as an institution that undertakes research. Supervision of research students is classified as research and income from that research load is assumed to be applied to research costs.

In sections 1 and 2 the explanations are kept to a minimum to avoid swamping the text with comments on the endless variations that might apply. A supporting spreadsheet allows further variations to be made and their effects assessed. Subsequent sections (3) provide more information on the assumptions used in the model and some further implications (section 4).
The approach taken relates all costs to an hourly rate for academics. Alternative approaches could be taken, eg the cost categories used for reporting of higher education finances to DEWR and the Australian Bureau of Statistics.

The information presented uses the pay rates specified in the Education Services (post-secondary education) Award 2010. Because of salary packaging in the theological sector it is hard to establish a common pay rate, but most permanent staff would be obtaining a remuneration that exceeded the pay rates employed here, although the cost to the college might be less than the value to the staff member.  A further assumption is that the costs are estimated for not-for-profit organisations, which also tend to have a lot of capital on which no return is sought. Commercial organisations would seek a return on capital that would increase costs by 10% or more.

1
The model

Base case assumptions
The base case relates to a teaching only institution without separate sources of funding for non-teaching commitments 

· Funding for academic staff is from fee income and donations; there is none of significance for research or service to external organisations

· No research by either staff or students
· New award rates apply
· Cost of casual staff included for comparison

Inputs

· Time required to prepare and deliver a standard unit to a class of a size that can be handled by one person

· Proportion of staff time available to perform this function

· Number of standard units that could be taught per annum

· Staff costs which include:

· Salary of academic
· Salary oncosts – super, LSL, study leave, insurances, payroll tax if applicable
· Other direct and indirect oncosts – administrative support, office infrastructure, IT and library

· Salary of support staff plus direct and indirect oncosts

· Salary converted to rate per hour devoted to teaching

Worked example – base case
The first step involves a calculation of hours to deliver a standard unit. The assumptions shown in table 1 are adopted and illustrated in figure 1. The table provides for class sizes that involve multiple tutorials.
Table 1

TIME REQUIRED TO DELIVER A STANDARD UNIT TO 20 STUDENTS
	Item
	Hours/unit
	Number of units
	Total hours

	Class size
	
	20
	

	Course revision
	20
	1
	20

	Lecture contact
	39
	1
	39

	Lecture preparation
	39
	2
	78

	Tutorial first contact
	
	1
	0

	Tutorial subsequent contact
	
	-1
	

	Tutorial preparation for first
	
	2
	0

	Tutorial preparation for rest
	
	1
	

	Marking
	1
	20
	20

	Student enquiries etc
	0.33
	20
	7

	Total
	
	
	164


Figure 1
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The next step (2) involves estimating the time the academic has available to teach each year assuming a 40 hour week and responsibility for other duties. Possible ranges are shown in table 2 and the maximum available for teaching is adopted for the base case. Dividing the maximum by the hours required to teach a standard unit with 20 students a staff member could deliver 8 standard units per annum

Table 2

ACADEMIC DUTIES BY HOURS PER ANNUM
	Item
	Minimum 
	Maximum
	Base case

	Teaching 
	Say 600
	1300
	1300

	Research 
	0
	600
	0

	Professional and administrative service
	Say 100
	300
	50

	Formational 
	250
	600
	200

	Basic administration and contingency
	250
	250
	250

	Total
	1800
	1800
	1800


The third step requires costs to be assigned to the salary of the teacher or convenor. Such costs capture all oncosts and support staff and oncosts. The ratio of support staff to teaching staff adopted is one support staff for every 2.5 teaching staff. Salaries are second points on the scale for Level A (tutor) and Level C (lecturer) in the new award, which represents a salary of $62,400 per annum. The salary for a level B step 2 is only $53,200, though the casual rate is based on this figure.
The calculation works on an hourly rate basis for permanent and casual academics on the assumption that all income is generated by the activities of the academics. Therefore the total cost of operating the educational function of the institution can be captured by a rate per hour for the time academics spend directly on the work which derives the income, in other words their salary plus direct and indirect oncosts. The logic can be expressed in the following formulas:

	Rate per hour
	=
	(salary + salary oncosts + non-salary oncosts) + 
a ratio * (support staff salary + salary oncosts + non-salary oncosts)

	Permanent academic rate 
	=
	(salary + 25% + 67%) + 1 * (support staff salary + 25% + 67%)

	Casual academic rate 
	=
	(hourly rate + 20% + 50%) + 0.7 * (support staff salary + 25% + 50%)


The values have been derived by reference to average costs in the higher education sector in Australia and three non-denominational colleges belonging to the ACT in Australia. The percentages and ratios for the ACT colleges were reasonably similar to the public sector institutions. Figures for the Australian Higher Education Sector in 2008 are shown in table 3.
Table 3

ACADEMIC STATISTICS USED IN MODEL 
	Item
	Minimum 
	Maximum
	Total sector

	Academic salaries and benefits
	
	
	30%

	Non-academic salaries and benefits
	
	
	26%

	Total salaries and benefits
	
	
	55%

	Non-academic salaries as a percent of academic salaries
	
	
	85%

	Ratio of non-academic staff to academic staff
	1.0:1
	1.9:1
	1.3:1


Sources: DEEWR 2008, DEST 2008
The resulting hourly rates for every hour worked (note not just contact hours) are, rounded: $170 for a lecturer and $140 for a tutor and $100 for a casual lecturer. The cost of delivering a standard unit to a class of 20 students is shown in table 4.
The formulas can be simplified to an hourly rate multiplied by 5 for lecturers, 6 for tutors (support staff oncosts are the same as for lecturers), and 3 for casual staff.
Table 4
  
COSTS OF DELIVERING A STANDARD UNIT TO 20 STUDENTS
	Item 
	Total hours
	Cost per hour
	Total cost
	Percent of total

	Course revision
	20
	179
	3,575
	12%

	Lecture contact
	39
	179
	6,971
	24%

	Lecture preparation
	78
	179
	13,941
	48%

	Tutorial first contact
	0
	147
	0
	0%

	Tutorial subsequent contact
	
	
	
	0%

	Tutorial preparation for first
	0
	147
	0
	0%

	Tutorial preparation for rest
	
	
	
	0%

	Marking
	20
	179
	3,575
	12%

	Student enquiries etc
	7
	179
	1,180
	4%

	Total
	164
	
	29,240
	100%


By comparison, the cost of delivering a standard unit by a casual employee is shown in table 5. Two sets of figures are shown. The first is direct salary costs; the second includes oncosts both direct and indirect for the casual person and support staff. The level of staff support and college infrastructure for casual staff is assumed to be half that for a full-time member of staff (see discussion in section 3).
Table 5    
COST OF A STANDARD UNIT USING CASUAL STAFF FOR 20 STUDENTS
	Time per standard unit
	Total hours
	Direct cost/hour
	Total direct cost
	Total cost/hour
	Total direct & indirect cost

	Course revision
	20
	0
	0
	0
	0

	Lecture contact
	39
	34
	1,330
	96
	3,730

	Lecture preparation
	78
	34
	2,660
	96
	7,460

	Tutorial first contact
	0
	30
	0
	
	0

	Tutorial subsequent contact
	
	
	
	
	

	Tutorial preparation for first
	0
	30
	0
	
	0

	Tutorial preparation for rest
	
	
	
	
	

	Marking
	20
	34
	682
	92
	1,835

	Student enquiries etc
	7
	34
	225
	92
	605

	Total
	164
	
	4,897
	
	13,630


Distance education

The cost of delivery by distance education is shown in tables 6. A 3 year cycle is assumed, which means that a comprehensive revision occurs after the third offering. The workload in hours as well as the cost is shown. Preparation time for topics for the first offering is unchanged but the course revision component is 50 hours for the first offering and 20 hours for subsequent offerings. Also time spent per student is doubled. (Note. In discussion at ANZATS a, figure even higher for student time was suggested, perhaps 2 hours per student per offering. The result is that distance delivery exceeds face-to-face costs with larger classes.)
Table 6

COST OF DELIVERING A UNIT BY DISTANCE EDUCATION ONA 3 YEAR CYCLE

	Time per standard unit
	Hours /unit
	Number of units
	Hours for first offering
	Hours for subsequent offering
	Cost per hour
	Total direct & indirect cost

	Course revision
	50
	1
	50
	20
	179
	5362

	Lecture contact
	39
	1
	39
	0
	179
	2324

	Lecture preparation
	39
	3
	117
	39
	179
	11618

	Tutorial first contact
	0
	0
	0
	0
	
	0

	Tutorial subsequent contact
	0
	0
	0
	0
	
	0

	Tutorial preparation for first
	0
	0
	0
	0
	
	0

	Tutorial preparation for rest
	0
	0
	0
	0
	
	0

	Marking
	1
	10
	10
	10
	179
	3575

	Student enquiries etc
	0.67
	10
	7
	7
	179
	2395

	Total
	
	
	223
	76
	
	25273


The previous tables assume a class size of 20 and the obvious question is how does the cost vary by class size? This calculation is estimated from calculations for classes of 10 to 80 by increments of 10. With a class size of 40 it is assumed tutorial assistance is provided for units with class contact and marking. The tutorial class size is assumed to be 20. The costs of delivery are now shown in graphical form, first for full time staff and second for casual staff (figures 2 and 3). In addition table 7 shows the calculation for a class of 60 students with multiple tutorials. 
Figure 2
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Figure 3
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Table 7   
COST OF A STANDARD UNIT FOR 60 STUDENTS
	Item 
	Total hours
	Cost per hour
	Total cost
	Percent of total

	Course revision
	20
	171
	3410
	8%

	Lecture contact
	26
	171
	4433
	11%

	Lecture preparation
	26
	171
	8867
	22%

	Tutorial first contact
	26
	139
	1809
	4%

	Tutorial subsequent contact
	26
	139
	3619
	9%

	Tutorial preparation for first
	26
	139
	3619
	9%

	Tutorial preparation for rest
	26
	139
	3619
	9%

	Marking
	60
	139
	8351
	20%

	Student enquiries etc
	20
	171
	3376
	8%

	Total
	256
	
	41,103
	


These costs are then translated into a cost per student and again shown graphically figure 4. The value of this graph is that it indicates economies of scale set in around a class size of 30, in other words the average cost per student flattens out around this value and declines slowly beyond that class size. As expected the highest cost per student is associated with the use of permanent staff. Distance delivery reduces costs even for small classes, but is sensitive to the whether additional time is given to marking. The lowest cost of delivery is obtained with casual staff that are being paid at the casual rates specified in the award, $102 per contact hour for lecturers.
Figure 5 shows the cost per annum per student. A standard load for a fulltime student is 8 units. The cost per student depends on the mix of full-time (permanent) and casual staff and five combinations are shown starting with all 8 using permanent staff and then moving by one unit at a time to casual staff. With class sizes of 20 or more it is possible to deliver education at less than $10,000 per annum. Interestingly, the funding for humanities in the university sector is capped at $9,950 and this model is based on cost structures and values that are much the same as the university sector.
Figure 4
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Figure 5
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Workloads and staff student ratios
Workloads involved in these calculations have been translated into staff student ratios based on the assumption in table 2, ie that a member of staff can spend a maximum of 1300 hours per annum engaged directly in teaching activities. Table 7 shows the details and indicates that as class sizes increase, so too do student staff ratios, provided assistance is given by other staff with classes over about 25 students. 

Table 7   
STUDENT STAFF RATIOS DERIVED FROM THIS MODEL AND ASSUMPTIONS 

	Class size
	Total hours
	
	Staff required
	Student staff ratio

	10
	150
	1202
	0.9
	11

	20
	164
	1309
	1.0
	20

	30
	177
	1415
	1.1
	28

	40
	216
	1730
	1.3
	30

	50
	236
	1888
	1.5
	34

	60
	256
	2046
	1.6
	38

	70
	276
	2205
	1.7
	41

	80
	295
	2363
	1.8
	44


Variations

We can now explore some variations around the base model in addition to class size. The possible variations include:

· Number of contact hours. 
· Number of preparation per contact hours, currently assumed to be 2 for lectures

· Staff salary

· Hours committed to feedback and student enquiries, current 1.33 per student

The model is based on 3 contact hours a week for a semester, probably in 2 or more sessions per week. Ways to reduce costs could include using one session a week or fewer hours. The former would tend to reduce preparation time partly because there would be a tendency to reduce the number of topics covered, but also because the week’s work is done in one block, ie less stopping and starting. Postgraduate units often run on this model and they can generate enough work for students to do.

Preparation time might be cut to 1 hour per contact hour, or less than 2, especially if content is moderately routine. There is provision for update of content in another component of the model, namely course revision.

Altering staff salaries means higher costs. Staff in many colleges may be on packages that approximate university salaries for level B and C staff and if salary sacrifice is not allowable, increases in salary rates of 20-30% might occur. Oncost may not rise commensurately unless non-academic staff salaries are understated in the model so far. They might be, but small institutions may have lower costs structures.
Hours committed to feedback might be an area where pressure to do more occurs for quality reasons. The graphs show that teaching is very much an input model and there is not a lot feedback via marking, and perhaps especially examinations. Criteria based marking is more time consuming than either holistic marking or the assignment of a grade or numerical mark.

Figure 6 Deleted at this stage
Initial findings

The number of hours required to deliver a standard unit to a class of 20 is around 170 hours and staff could teach 8 of these each year and leave sufficient time for other academic duties. With class sizes of possibly 30 and certainly 40, assistance would be required to manage 8 units in a year.

The total cost per hour to teach a standard unit at the new award rates is approximately $170 for a junior lecturer, $140 for a tutor and $95 for a casual lecturer.

The cost per student varies by class size and ranges from about $600 per unit for a class size of 80 to $2600 for a class of 10. The cost using casual staff ranges from about $300 to $1200 for the same class sizes.

The cost per annum depends on the mix of permanent and casual staff. Using permanent staff the range is about $4,500 to $20,500 per student. Using half permanent and half casual, the range becomes less than $3,500 to about $15,000.

Reasonable economies of scale are obtainable with a class size of 30, possibly 20. 

The cost structure of ACT colleges is probably comparable to the University sector.

Savings in costs by reducing contact hours and lecture preparation are quite small in the general scheme of things, and are relatively greater for smaller classes. These more informal settings probably involve lesser levels of preparation. Consequently some of the difference shown by the model is exaggerated.

The search for savings may be better undertaken in other areas, such as the ratio of non-academic staff to academic staff.

A useful graph to use for this purpose is figure with dollars rather hours as the unit of measurement.
2
Research
The preceding discussion assumes an institution that is wholly devoted to teaching, hence the teaching load of 8 units per annum with small classes. This section provides for colleges that propose a significant research program and includes research by staff as well as the supervision of students who undertake research degrees. 

The basic assumption is that staff are diverted from some of their teaching to research and that trade-offs with other areas of activity do not change. Oncosts for research staff are assumed to be much the same as oncosts for teaching staff. 

Since research includes both supervision and personal research we will start with supervision. How much time is required to supervise a full-time student each year and is it much different to part-time student, perhaps not much? A figure that has surfaced in the university sector from sources I cannot trace at this stage is 40 hours per student per annum. Charles Sherlock’s Uncovering Theology project documented examples of 20- 26 hours per annum (Sherlock p157), or roughly 1 hour per fortnight. Given the pressures to both improve research supervision and completion rates, then a higher figure is better to allocate than a lower figure. And if students provide more material for the supervisor to read and comment on the time spent could go beyond 50 hours. For starters we will assume 40 hours.

For personal research, where the objective is to publish a paper or book without help from a student, the time required for research may be considerable. A journal article may require some hundreds of hours work, and rate per HERDC point could be postulated recognising that there is considerable variation (variance) around that best estimate (mean or average). Perhaps we could start with 400 hours per HERDC point. It is evident that using students is a more productive way.

It calculating the impact of research on costs of teaching the basic assumption is a simple trade. It would be best to use a marginal cost of teaching, ie the cost of the 1300th hour rather than the average, but this is very difficult to calculate. Moreover, because the teaching load is distributed across 8 similar units, the marginal cost of a transfer of a substantial number of hours, say 200 would become close to the average. But the marginal cost of supervising a single student is negligible given the evidence presented earlier.

Using an average cost basis the cost of substituting research for teaching is $180 per hour for a Level B appointment. So an allocation under the teaching load model (table 2) of say 350 hours, which could mean relief from two standard units, would require $63,000 to be found. If say 4 students were supervised carefully in this time a journal article or equivalent from each one every two years occurred, it could be quite productive. The university sector could receive sufficient funding from governing funding for 4 students, and a private HEP probably less than this. The reasoning is given in a later section of this paper.

3
Further information on assumptions
This section provides details of the assumptions used in this paper.

Estimating the time involved in teaching a unit

Casual rates of pay for university teaching work on the following times.

· Lecture – 2 - 4 hours of preparation and associated duties; a repeat lecture 1 hour. The pay scale is based on the salary of a level B, step 2, with a loading of 23% for super, long service leave etc. Level B is lecturer level and the lowest level for a person able to take responsibility for delivery of a semester unit. Step 2 is the second year of the scale.
· Tutorial – the first hour requires 2 hours preparation; a repeat 1 hour. The pay scale is based on a level A.
· Marking – 6000 words per hour

Commonly the pay rates for casuals are based on an assumption of 2 hours preparation or related duties. Consequently, they provide only a minor element for relate duties and there is no provision for design of a semester unit, revising a unit before it is offered, preparatory and ongoing administration and the handling of student enquiries. One can see where cost savings occur; the casual teacher bears some of these costs without payment. Moreover, a casual with say the standing of a level D, associate professor, may be paid effectively at entry level lecturer rates. 
The rate proposed in the Education Services (post-secondary education) Award 2010 is $102.30 per hour and is based on 1 hour delivery plus two hours preparation. The hourly rate per hour actually worked is therefore $34.1 ($105 divided by 3 hours), which equates to an annual salary of $61,000 per annum. Since casual rates incorporate a loading (in the University sector 23%), the effective annual salary is about $50,000. Two tutoring rates are offered, one for people with doctorates and one without, and for the first tutorial is $79.20 and $90.30 respectively. This assumes 2 hours preparation for the first tutorial.

We will leave course design for a moment and begin with revision, which should be annual. Ten to 20 hours should be sufficient to do this task. Further time is required to update materials organise the program and ensure teaching resources are available for the student. Allocating 20 hours to these tasks is probably a reasonable minimum. Not all students call upon their teachers for advice during a unit but a way to capture the time taken on student enquiries, problems and related administration is to allocate 20 minutes per student over the whole unit. 

With these figures we can begin to construct a formula which has a fixed component (taxi flag fall) and variable component based on the number of students (rate per kilometre), and allocate times. For the base case the assumption is that unit will be entail 3 one-hour lectures per week for 13 weeks and 2 hours preparation per contact hour is required. 
For a class of 20 students the time estimated is 164 hours, with a fixed component of 137 hours and a variable component of 27 hours.
This calculation collapses the lecture and tutorial sessions into one category and assumes one tutorial with a class size of 20. Rather than unpack that category for this class size an example with a class of 60 will allow faster progress on the nature of the calculations.

Table 2 Time per standard unit with tutorial for the whole class
	
	Class size
	Number
	Hours/pw
	Hours per unit

	Contact hours
	
	
	
	

	lecture
	20
	39
	1
	39

	tutorial
	
	
	
	0

	Preparation
	
	
	
	

	lecture
	20
	39
	2
	78

	tutorial
	
	
	
	0

	Course revision
	20
	20
	1
	20

	sub-total – fixed component
	
	
	
	137

	marking
	20
	1
	20
	20

	student enquiries etc
	20
	0.33
	20
	7

	Variable component
	
	
	
	27

	Total
	
	
	
	164


Assume that in the larger class there are three tutorials of 20 students each and one person takes them (we are staying with the minimum). The estimated time required to deliver the unit is 269 hours with a fixed component of 189 hours and a variable component of 80 hours. 
Table 3 Time per standard unit with tutorial for a class with three tutorials
	Time per standard unit
	Class size
	Number
	Hours/pw
	Hours per unit

	class size
	60
	60
	
	

	Contact hours
	
	
	
	

	lecture
	60
	26
	1
	26

	tutorial
	20
	13
	3
	39

	Preparation
	
	
	
	

	lecture
	60
	26
	2
	52

	tutorial
	20
	39
	1.33
	52

	Course revision
	
	20
	1
	20

	sub-total – fixed component
	
	
	
	189

	marking
	60
	1
	60
	60

	student enquiries etc
	60
	0.33
	60
	20

	Variable component
	
	
	
	80

	Total
	
	
	
	269


With a class of this size the workload might be shared with junior staff doing the tutorials and some of the marking. If we assume that a junior staff member does all of the tutorials and two thirds of the marking, the convenor’s load will be reduced from 270 hours to 190 hours or less if the tutor does some marking and handling of enquiries.
One can play with these figures endlessly and argue over detail but a generalisation is required. Unless one wants to argue for a much greater level of preparation than allowed for here, a unit with 20 students the provision of junior staff to support classes that involve several tutorials means that a unit convenor will require about 160 hours to deliver a unit with 20 students. The range around this figure is wide, eg less time could be spent on preparation because of familiarity with subject matter, and students left more to their own devices, and contact hours could be cut significantly.  It would be possible to teach a unit in 120 hours. On the other hand some staff may be so committed to teaching and student interaction that the time they allocate to a unit blows out to over 250 hours, or they accept a class size and load that is even higher.

In the theological class, sizes will often be within the range given being used here, with very few classes as large as 100. There are several solutions: increase the complexity of the staffing model, construct a unit design to reduce load, or allocate support staff. Given these possibilities it is justified to continue the discussion in this paper by using 160 hours as a reasonable figure to apply to a standard unit. And we are talking about a base case at this and what it does cost.

But there is a point worth making whilst the details of this calculation are before us. This calculation also highlights the relative contribution a unit convenor makes being contact hours and preparation and feedback on assignments. In this modern age where greater emphasis is placed on assignments rather than exams, feedback, and expert feedback at that, would seem to warrant attention than is given. Pedagogically, my view is the classic model is flawed and contact hours could be traded for marking, and marking should not be allocated to juniors without considerable mentoring.

Given this value for a course then 1300 hours should allow a full-time staff load of 8 courses per year, but this is more than occurs in many university departments and would horrify scientists. Nevertheless, there are some who do more than this, not all by moon-lighting or working with schools that pay for teaching by full-time staff above a given course load, eg management schools. 

For comparison the average load of a teacher in the high school system is 14 periods a week for 38 – 40 weeks of the year

Allocating hours between academic functions

What does an academic do? 

It should be possible to allocate the activities to one or more of the following activities:
1. Teach, ie design, deliver and administer a program of learning

2. Research, which here can include supervision of research candidates

3. Professional service within and beyond the institution, eg faculty committees, office bearer of professional associations, government committees, etc 

4. For the theological sector professional service could include ministry formation. Some may prefer to see this as separate category 
5. Other including unavoidable administration responsibilities and contingency 

The next question is how might this work be allocated within the hours an individual can contribute to an institution and also between members of a department or college? Not all staff will have the same work profile. The research and professional service loads will be distributed unevenly and the teaching expectation should be adjusted to compensate. The time allocated to research and professional service may be dependent on institutional policy, ie that it seeks a research profile or wishes to have a significant presence in the external professional or community area, eg a professional school in a university would be wise to encourage some staff to be members of committees and officers of professional associations in order to help the profile of the institution, attract students and other purposes.

The policy toward research may also be influenced by funding.  A certain minimum may be expected without external funds, but if external funds flow liberally, then policy may be influenced. These questions will be answered later when base cases are constructed. Before that point is reached it would be helpful to have some basis for estimating the staff time involved in the design, delivery and administration of a standard unit of study, a semester length class forming one eighth of a typical full-time program.

One way to allocate these roles among staff is to construct a range of values within which negotiation can occur. The total available is 1800 hours a year or strictly 1786 under the new award before overtime cuts in.

One can start by establishing a policy framework. Here is an example.

1. All staff will do some teaching and at least half of their time will be devoted to this activity, ie minimum of 900 hours per annum
2. Some staff will do research because for example the institution values research and wishes to have a research profile and research candidates. For those willing and able, up to a third of their time may be spent on research ie 600 hours maximum and such time spent must be justified by performing at a certain level, eg HERDC points per annum (averaged over say 2 or 3 years)
3. Some professional service is needed to maintain the department or institutions place in the higher education and employment system. For those willing and able, up to a certain level will be counted. This category could include service to committees beyond the institution as well as roles such as registrar in a small college. 
4. All staff will be engaged in formational aspects that are extra-curricular. Examples could include chapel and prayer groups, counselling etc, with some assuming a major role. There is some evidence of this occupying 30% of a staff-member’s time, ie 600 hours per year or 13 hours per week. An hour a day works out to be 240 hours per year.
5. All staff are expected to attend certain meetings each year and/or perform certain duties. That could easily consume 150 hours per annum. A contingency is worth adding for problems, illness, and changes of plan, unexpected visitor etc another 100.
Working backwards we can now define a probable limit to teaching hours. Given policy 4 and 5 and assuming 4 involves only an hour a day, there is 1300 hours left each year for teaching. That is 8 units a year. If someone wishes to do research seriously then several hundred hours should be allocated to that. Given essential commitments their teaching loads should be lessened by one to three units, but they are expected to produce.

Where is research supervision allocated? Usually it is a substitute for teaching but not formally classed as research. And 6 students are deemed to be a full time load. But the irony of this is that the university system assumes that only 40 hours per of a staff-member’s time will be allocated to each student each year, and there are doubtless a number of students who are wondering if that really occurs. Moreover, Charles Sherlock’s Uncovering Theology project documented examples of 20- 26 hours per annum (Sherlock p157). 
Research students may do about half of the research that is published in science and could do the same in any field if the science model was adopted. The work of students demands proper respect. That should mean that institutions devote more resources to supervision and facilities, and such supervision is classed as research. A research active person is someone who can manage a research program, either theirs or their student’s or both. And if they are scientists they will ensure their name is on all publications, ie all of the student’s publications, so there is no question about research active. 

If someone is asked to be engaged in category 3 and serves on say 3 committees a year and occasionally writing reports, the time involved could approximate 100 hours, especially with travel time.
This discussion is summarised in table 4

	Role 
	Minimum 
	Maximum

	Teaching 
	Say 600
	1300

	Research 
	0
	600

	Professional and administrative service
	Say 100
	300

	Formational 
	250
	600

	Basic administration and contingency
	250
	250

	total
	1800
	1800


In allocating hours, the college will first need to take decisions about its commitment to research and professional service, then formational aspects that are extra-curricula. The model allows the teaching capacity of the permanent staff to be defined, which is ultimately determined by available resources for staff and the split between permanent and casual staff.
We could take an example of a college that could afford six staff and does not use casual staff. It has research students and therefore a commitment to research and desires two staff to be research active.

1. Teach, ie design, deliver and administer a program of learning

2. Research, which here can include supervision of research candidates

3. Professional service within and beyond the institution, eg faculty committees, office bearer of professional associations, government committees, etc 

4. For the theological sector professional service could include ministry formation. Some may prefer to see this as separate category 
5. Other including unavoidable administration responsibilities and contingency 

Student staff ratios and contact hours
In the public sector there are about 20 students per teaching staff member excluding sessional staff. Across disciplines these ratios vary considerably, from about 15:1 to over 30:1. The secondary school system has a ratio I think of about 14:1, which has implications for extending teaching across a full year. The highest ratios are found in humanities and the lowest usually in science, and research funding may do some cross-subsidy in the latter.

Similarly teaching loads and contact hours vary considerably between staff, despite the existence of workload models to introduce some fairness. It is one thing to have a model and another to implement it, either by pressuring under-performers to do more or discouraging enthusiasts from doing far too much. There is also considerable variation in effort put into design and delivery of courses. The traditional input model prevails in teaching, ie the more the academic knows the better the teacher they are assumed to be and the quantity of information imparted is a measure of the quality of the education. The alternative view that what the student learns is the best measure and how best to facilitate that is the way not only to good teaching practice but efficiency in delivery.

Over time academics have responded to tightened resources by reducing support staff and junior academics. This is seen in a tendency to request new appointments at senior lecturer level and resist appointments of juniors. An ageing academic body with limited turnover has reinforced this approach. Consequently the cost of delivery has increased and academics have complained about the incidence of menial duties. But whose fault is it? 
It is time to refocus on junior staff and capitalise on their intellectual energy. One way to do this is to distinguish between course design and delivery. Design can be done by the experienced; delivery is a way to gain experience, and both working together offers considerable room for mentoring junior staff. It also allows some of the work that academics complain about to be shed to lower cost staff. 

Estimate of cost per staff member

The objective of this section is to estimate the average cost of a staff member delivering a standard unit of study, ie a unit forming one eighth of a full time load, and counting all costs of providing that staff member for teaching. This includes the support staff covering admin, IT and library.

The calculations are made in four sections.

1. Remuneration costs, which include the value of any domestic accommodation provided to the academic.

2. Supporting infrastructure of the staff member – office space, equipment, heating lighting etc.

3. Support staff employed to enable the delivery of the teaching, ie support admin, technical and librarian

4. Infrastructure for these support staff and services.

Each of these measures could be given a term, eg:

1. Remuneration for academic (RA)

2. Oncosts for academic (OA)

3. Remuneration for share of support staff (RS)

4. Oncosts for support staff and services (OS)

The total cost of delivering a course will then be the sum of these costs. This can be calculated on an annual or hourly basis. To convert the annual cost to an hourly cost, simply divide the annual cost by 1800, the equivalent of just over 38 hours per week for 47 weeks of the year (excluding annual leave and public holidays). 

The cost of delivering a unit may be calculated on either an hourly rate or a proportion of annual load devoted to teaching tasks. If the latter, some idea of the workload breakdown of staff is required. Here is a suggestion.

Academic remuneration

The Education Services (post-secondary education) Award 2010 sets pay scales for academic staff that are reproduced in table X.
Education Services (post-secondary education) Award 2010

	Step 
	Level A
	Level B
	Level C

	1
	39552
	51644
	60869

	2
	41192
	53182
	62407

	3
	42832
	54719
	63944

	4
	44368
	56257
	65482

	5
	45597
	57794
	67019

	6
	46929
	59332
	68557

	7
	48262
	
	

	8
	49594
	
	


Teaching staff with responsibility for a full unit are required to be appointed to Level B positions. Level A is reserved for tutors and equivalent.
In the public university system, salaries range from $50,000 to $130,000 across five levels. The minimum for a lecturer is over $70,000 and professorial salaries (from associate professor) start around $110,000 and range up to $140,000. Some professorial positions may carry further benefits if the university is seeking outstanding individuals. 
Professorial appointments that include significant responsibility for departmental management now have responsibility for 20 or more staff. Departments are being amalgamated and units with budgets of less than several million dollars per annum are unlikely to have much financial autonomy. Therefore professorial appointments would not be made to these smaller units for management purposes, but for academic leadership or profile. The old concept of chair of a department of 5-15 staff has disappeared. 

In the theological sector salary packages may sometimes be comparable to the public sector because of the structure of the salary package. Provisions of housing and travel allowance add significantly to the package, since these often exceed $30,000. However, modifications to the income tax scale are eroding the advantages of such packages and also the government may have intentions of attempting to phase out these special provisions.

Academic oncosts

Some organisations simply work on a percentage for these components. The oncosts should include those aligned with salary as well as the building space and working infrastructure provided for use by the academic, eg heating, lighting, communication, computer etc.

Direct oncosts in the public system for full-time staff are about 25% (table Y) and includes long service leave and 14% superannuation. Sabbatical (which has had a name change) is no longer a right but an extension of normal work subject to competitive application and relevance to departmental objectives.
	
	
	
	university
	private sector

	Academic oncosts
	
	
	

	payroll tax
	
	7.0%
	7.0%

	workers compensation
	1.0%
	1.0%

	sickness and accident provision
	0.0%
	2.0%

	annual leave loading
	
	1.3%
	1.3%

	long service leave
	
	0.0%
	4.0%

	superannuation
	
	17.0%
	9.0%

	
	
	
	26.3%
	24.3%


Indirect costs including the infrastructure and utilities that house and support the academic’s activities. In the commercial world, the provision for oncosts can be covered by a multiple of 2.5 on the hourly salary and includes direct costs. That multiple covers profit, return on capital and promotion. For a not for profit the multiple might be less. The multiple will also include support staff for the staff that directly earn the income. Therefore some discussion of support staff levels is required to obtain information on indirect costs.
Support staff remuneration and oncosts
The delivery of education is supported by non-academic staff and their support facilities. In an education institution the ratio of support staff to teaching staff tends to be higher than in commercial enterprises from which the multiple mentioned above is drawn. 
In universities the average ratio is 1.3 non-academic staff to 1 academic staff member, with the lowest values in the public sector of 1:1 and the lowest value in the MCD of 0.5:1. Other private providers range between 1: and 1.3:1. Three non-denominational theological colleges were assessed and the ratios ranged from 1 to 1.3 non-academics to 1 academic staff. Some colleges provide lunch for students and may require a couple of people for this purpose. In light of these factors a simple ratio of 1:1 is sufficient to capture the relationship for the purpose of this paper. Sources for this information include Department of Education, Science and Training download September 2009: 

· Adjusted Financial Performance for each HEP 2007, 

· Selected Higher Education Statistics, Staff 2005, PDF 

· Selected Higher Education Statistics, Staff 2008

Where a residential component is provided to students it is best to separate all costs with that function from the education, even though it might contribute to professional (ministry) formation. It can be included where appropriate subsequently.

Casual academics 
The calculations assume that the permanent, part-time academics are included in the above on a fractional basis. For teaching that is done by people on a casual basis, the cost is the payment made to those people plus the oncosts and support staff and oncosts. The word sessional will not be used as it carries a specific meaning and entitlement under the Education Services (post-secondary education) Award 2010.
3
Research

The preceding discussion assumes an institution that is wholly devoted to teaching, hence the teaching load of 8 units per annum with small classes. This section provides for colleges that propose a significant research program and includes research by staff as well as the supervision of students who undertake research degrees. 

The basic assumption is that staff are diverted from some of their teaching to research and that trade-offs with other areas of activity do not change. Oncosts for research staff are assumed to be much the same as oncosts for teaching staff. The oncosts could be lower for staff engaged in personal research but could even be higher for staff engaged in supervision because the students may require space, travel and other resources at a higher per capita rate than students in taught other programs.

Since research includes both supervision and personal research we will start with supervision. How much time is required to supervise a full-time student each year and is it much different to part-time student, perhaps not much? A figure that has surfaced in the university sector from sources I cannot trace at this stage is 40 hours per student per annum. Charles Sherlock’s Uncovering Theology project documented examples of 20- 26 hours per annum (Sherlock p157), or roughly 1 hour per fortnight. Some might wish they had contact with their students so frequently.

The lower attrition rates in science compared to the humanities is probably partly due to higher levels of supervision and involvement in the life of the college, but also more clearly defined topics. Given the pressures to both improve research supervision and completion rates, then a higher figure is better to allocate than a lower figure. And if students provide more material for the supervisor to read and comment on the time spent could go beyond 50 hours. For starters we will assume 40 hours.

It becomes evident that there is a mathematical inconsistency between the assumption that 8 - 10 research students is a full-time load and yet only an average of 20-26 hours is devoted to each one, ie 200 - 260 hours per annum. The figure probably came from science, where student staff ratios have been very low. Clearly, if a student requires only 20 - 40 hours a yeas a teaching only staff member could find time within the 1300 hours allocated to make some savings and supervise a research student. And it is recognised that perhaps 50% of research published in the university sector is undertaken by research students who invariably co-author with their supervisors. And the inconsistency exposed by these figures is not the only one to be found in the higher education sector.

For personal research, where the objective is to publish a paper or book without help from a student, the time required for research may be considerable. A journal article may require some hundreds of hours work, and rate per HERDC point could be postulated recognising that there is considerable variation (variance) around that best estimate (mean or average). Perhaps we could start with 400 hours per HERDC point, which could be generous. It is evident that using students is a more productive way, but if we helped them publish then the time required per student per annum per year might expand considerably. My experience is that revising quality student work for publication involves at least 3 hours per 1000 words.

It calculating the impact of research on costs of teaching the basic assumption is a simple trade. It would be best to use a marginal cost of teaching, ie the cost the 1300th hour rather than the average, but this is very difficult to calculate. Moreover, because the teaching load is distributed across 8 similar units or the marginal cost of a transfer of a substantial number of hours, say 200 would become close to the average. But the marginal cost of supervising a single student is negligible given the evidence presented earlier.

Using an average cost basis the cost of substituting research for teaching is $180 per hour for a Level B appointment. So an allocation under the teaching load model (table 2) of say 350 hours, which could mean relief from two standard units, would require $63,000 to be found. If say 4 students were supervised carefully in this time a journal article or equivalent from each one every two years occurred, it could be considered quite productive. The university sector would receive around $45,000 per annum for these students in the humanities.

Government funding for research

Universities received funding for research students under the Research Training Scheme (RTS) and Institutional Grants Scheme (IGS). The RTS allocates:

· 50% of funds for student completions

· 40% for research income, and

· 10% for publications.

The IGS allocates:

· 30% for research student load

· 60% for research income, and

· 10% for publications

The funding is then adjusted by degree level and high and low cost areas of study. Humanities are low cost areas. A PhD is worth double a Master’s degree, and high cost areas is fund at 2.35 times the level of low cost areas.

The amounts vary from year to year but a paper describing the system for the University of Western Australia has been located which is indicative. The University of Western Australia, in 2003, received funding per EFTSU as follows (figures are rounded):

	Degree
	RTS
	IGS
	Total per annum

	
	
	
	

	UWA 2003
	13,500
	2,200
	15,700

	Private HEP minimum estimate
	7,500
	2,200
	9,700


The University of Western Australia would have a much higher research income than colleges in the private sector and possibly higher average rates of publication, but not necessarily much higher than a smaller HEP could achieve. Adjusting the funding to reflect minimal research income, the assuming the funding is adjusted 

4
Trends and complications

The public higher education sector has been responding to cost pressures for decades and the end is not yet in sight. In a prosperous society labour cost increases exceed the CPI increases and since education is a labour intensive exercise, it faces an underlying cost pressure that will progressively worsen. In addition the regulatory requirements on organisations and private higher education in particular, have and continue to grow at a rate well above inflation levels. Pressure to perform better in research is affecting some private providers and in the theological and probably some other professional sectors, is competing with time given to professional formation, including extra-curricula activity that is seen as beneficial to that professional development.

Common responses to financial pressure include increasing class sizes, reducing contact hours, increasing use of sessional staff, withdrawing funds to departments (and waiting to see if it really makes any difference), increasing use of electronic delivery and increasing the number of weeks each year devoted to teaching, eg by introducing a summer term or a four term year. The latter makes more use of buildings and infrastructure. Academics also complain about workloads, but perversely show little willingness to reduce the quantum of knowledge they wish to convey and opportunities to do it. 

Tradition dies slowly in educational institutions and reforms that might bring both better educational outcomes and lower costs may be slow to materialise. In theology and more broadly its paradigm, the humanities, the shift from teaching to learning has been slow. There remains a view that one needs to be an expert in a subject area to be a teacher. That is challengeable, something which can be argued from theory and from personal experience. The education discipline long ago introduced the concept of train the trainers, an idea which split design and delivery, and one that both reduces costs and opens up opportunities for junior staff positions and professional development.

All of these factors influence the cost of education and ways to reduce costs or increases prices will be an ongoing activity. And yet there are further factors to consider. Of particular importance is the difference between the cost of using full time staff as opposed to the cost of sessional or casual staff. That the latter are much cheaper is shown by reasonably careful examination of the pay rates for sessional staff. The rates offered in the university sector pay for delivery and individual staff preparation time, up to a maximum of four hours preparation per lecture. No payment is made for unit design or overall review, or often for any administration associated with the unit or the handling of student enquiries. Moreover, casual staff are provided with minimal office facilities and support (shared desk, phone and some access to printing). More often they will do their work at home in more congenial surroundings. Furthermore, the loading is 12.5% or thereabouts, which is well below the amount required to cover long service leave (4.0%), sick leave, annual leave, and the difference between the super contributed to full-time staff and the statutory requirement for sessional staff (if they even earn enough to qualify). There is no payment for reduced security of employment. Finally, the rates are based on a low point in the level B scale, ie lecturer, with no adjustment for someone who might be qualified at level C or D. Level E could probably attract the distinguished lecturer rate. Even some marking time might be included in the lecturing rate (see UTS). 

Under Fair Work the higher education sector will become subject to awards or workplace agreements that will include statements about working hours, which will limited staff to on average 38 hours per week before compensation for additional hours. Whilst academics will state that they frequently exceed this level, and in a sense are never not working because they are professionals, there will be pressure to adjust workloads to this standard. Nevertheless, if the normal expectation exceeds between 40 and 45 hours per week in the long term it is reasonable to ask about fairness and efficiency.
These factors make it difficult to estimate the cost of delivery of education not only because they produce variation and demand response in order to improve productivity, but they beg questions. The problem is not simply to estimate the cost of delivering education, there are three questions: 

· what does it cost, 

· what could it cost, and 

· what should it cost? 

One way to deal with this complexity is to use the answer to the “what does it cost” version as a base cost and then consider possible variations. And that can be simplified further by taking a delivery wholly by full time staff as the base and modify from there.

To help keep the factors in mind a summary appears Table 1 which refers to the factors as trends and complications.

Table 
Trends and complications

	Resource constraints

	Underlying cost inflation as a result of labour intensity

	Propensity to increase load because of interest and expansion in knowledge

	Changing educational practices

	Awards set limit to hours worked 

	Sessional rates differ substantially from full-time staff costs

	Sessional rates based on junior academic pay

	Fair Work Act and minimum conditions
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