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MEASURING PERFORMANCE IN HIGHER EDUCATION

o/
A RESUME

Increasingly Institutions in Higher Education are being required to
justify themselves. In the absence of agreed objectives, this 1is
difficult. The Author proceeds by representing the objectives of

an institution by the mix of activities it chooses to involve itself
in. Each activity is examined in turn and the problems of measurement
of inputs and outputs for that activity are identified. The point 1is
made that measures of performance i1mplicitly relate to some concept

of the process that turns inputs into outputs. The Author, therefore,
discusses the various suggestions tﬁat have been made. There are few
acceptable measures of overall performance and so the Author suggests
the use of a profile of performance or an input—output list instead.
The thesis draws on the research carried out by the Author (with

?

others) in the area and discusses in detail two approaches: variance
analysis and the efficiency frontier, which it is suggested are

fruitful areas for further research.
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CHAPTER 1 OBJECTIVES AND ACTIVITIES OF AN EDUCATIONAL INSTiTUTION

-

1.1. INTRODUCTION

The question "what are the objectives of an educational institution?”
assumes that an educational institution is a single entity with clear
objectives. Indeed Clark Kerr (1963) coined the term "Multiversity"

to emphasise the federal nature of a University as a whole series of
communities and activities held togethef only by a common name, a common
governing body and related purposes. However, John Millett (1962)
advocates that it 1s precisely the goals and objectives which bind

the University communitv together. Since educational institutions

are usually judged as 1f single entities it seems appropriate when
considering performance to treat them as such and to treat the effects
of internal differences over objectivés as inefficiencies of those
entities, and they will be judged, for as Gerald Fowler stated recently
(1978) all public institutions are being asked to account for themselves

and higher education cannot expect to be an exception to this.



1.2. OBJECTIVES OF EDUCATION

¥ The purpose of education itself 1s central to any consideration of
institutional objectives. Angus Maddison (1974) sugzgests that there
are five possible purposes of education, namely: a means of personal
fulfilment, a mechanism for social continuity and cohesion, an aid to
social mobility, the promotion of social equality, and, finally, an
economic investment for individuals and society. The last of these
leads to the consideration of manpower planning itself and the process

of certification.

1.2.1. A Means of Personz! Fulfilment

Self-fulfilment often seems a less important aim of education policies
than other aims such as examination success. Indeed the present
controversy over the examination success or otherwise of certain

comprehensive schools reflects this thinking. In Higher Education
itself there are few schools of Independent Study withiw institutions
where students can follow a less stereotyped form of education.
Indeed, Gideon Fishelson (1972) in considering students' choice of
University department concludes that one of the most important
factors is the choice of specialisation in school. Thus the student
gets onto a narrow escalator early on in his or her education. In
the past the extension of compulsory formal schooling has been
introduced as an aid to personal fulfilment but there is now more
support for educational voucher schemes which allow everyone the
possibility of taking time off during working life for further study.
Indeed the Minister for Higher Education (Oakes 1978) in a recent
speech commented that, of the alternative strategies for Higher

Education into the 1990's put up for discussion by the Department of

Education and Science (DES), he personally preferred the model which



involved more mature students returning to study ih mid—-career.

Mark Blaug, in his book (1970), discusses comprehensively the
operation of educational voucher schemes but he does make the point
that if parents are allowed complete choice in their offspring's
education there may be a conflict with any social aims of education.
Be that as it may, if personal fulfilment is to be reflected 1in the
objectives of an educational institution then the institution must
plan for greater flexibility for increased numbers of mature students

and be guided much more by student views than at present.

1.2.2. The Impact on Socilety .

-—-—-——:—-

The first report of the Carnegie Commission on Higher Education

(USA, 1968) starts with the sentence: '"From the begzinning of the

Republic education at various levels has played a vital role in the
building of a strong democratic society'. So this important body
assumed from the start that the principal trole of education was to
serve soclety and meet 1ts needs. If education is to have an impact
on the structure of society it can do it in three main ways: It

can promote social continulty and cohesion; in other words,
perpetuate the status quo. It can help to promote social mobility
in that people born into 'lower' socio~economic groups can with its
aid move 'up! into other groups. It can also help to achieve social

equality by levelling down the benefits of initial soclo—economic

standing.

In many countries education is financed and provided by governments
because they consider it important in promoting or establishing

social continuity and cohesion. Indced, Durkheim (1911) suggested

that "Society can survive only if there exists a sufficient degree



of homogeneity; education perpetvates and reinforces this
homogeneity ...". However, it seems less clear today what are the
agreed ethical standards and accePted truths and, as a result,
education does not seem a force for social cohesion and continuity
but rather a source of dynamic and unpredictable social change.

In many countries recently there have been cases of troops occupying
the universities, situations of student-driven national disturbances
as well as the emergence of the highly-educated but anarchic urban
guerilla., Obviously these are isolated examples, but they do raise

doubts about the efficacy of aiming for social continuity and

cohesion as an explicit goal. ‘

If social continuity and cohesion is no longer a wholly realistic
aim, how about social mobility or social equality? Although,
theoretically, Higher Education is available to able students from
all types of background, there is still an uneven distribution of
social class amongst those that take it up. The Robbins Report
(1963) estimated that only 257 of the University population came
fr&m*working class backgrounds, This point was emphasised by

R. N. Morris (1969) who combined statistical information prepared
for the Crowther and Robbins reports and was able to suggest that
whereas children c¢f manual workers made up 817%Z of the total
population of maintained secondary schools, they were 657 of the
total in grammar schools, 447 of the total in sixth forms, and
only 267 of the total in universities. The Crowther Report (1960)
itself showed that very able children were leaving school at 15 or
16 years of age and that these were predominantly children from

working class backgrounds. There is similar evidence for other

European countries., Thus in a situation where about 147 of the



age group in the UK p.rticipate in Higher Education (DES, 1978) and
_ where that 147 1s biased in its mix of social groups, there 1S
little chance that Higher Education could promote either social
mobility or social equality and, in fact, it may do the reverse in
reinforcing the relationship between socio-economic standing and
education. Paul Taubman (1975) suggests from a survey of 5100
- US males that inequalities in earnings can be explained.in the main

by socio—economic standing and that education simply exaggerates the

skewness and kurtosis of the earnings data,

When education 1s provided for pupils from all types of background
there is little evidence of an increase in social mobility or the
approach of sociallequality. The Coleman Report (1966), in 1ts
examination of all US schools, found that the educational facilities
provided for the various ethnic groups were fairly similar but that
the lower performance of the non-white groups was due mainly to
family background influences and that the differences increased with
the length of the period of schooling. George Mayeske (1969) in a
further analysis of the same data attemﬁted to partition the

variability in the achievement data between the various suggested

factors. He stated that the main factor in promoting achievement
was either family background or school quality or both since he was
unable to separate the two effects. Alex Mood (1969) in a similar
analysis of the data found that school quality was dominated by
teacher quality, These analyses led to the controversial t-bvussing«;"
policy in the United States where pupils were transported daily
outside thelr neighbourhoods to schools where they mixed with other

ethnic groups and thus the school quality effects were balanced out.

However, this laudable attempt to promote social mebility and



equality has been under increasing criticism including some from

James Coleman himself (1978 THES). He argues now that the 'bussing'
policy has not worked because the family background effects have
swamped any improvements in schooling and that the answer may lie
in better housing and social welfare policies. As a final comment

on the objective of affecting society in some way, consider the

observation made by Rodmell (1974):

"A broad objective such as preparation for life is
really a composite of innumerable sub—objectives

éach one of which has to be tackled separately if

a meaningful answer 1s to be obtained. To tackle
them simultaneously would require a combination of
dgta and analytical resources unlikely to be
available in the foreseeable future. What was
earlier characterised as a plain man's view of
educational output - increased knowledge and
understanding - thus has the great merit of being
more amenable to measurement and hence capable of
reducing uncertainty about attainment of educational
objectives; even though it is open to the theoretical
objection of being really an intermediate rather than

a final output',

1.2,3,. An Economic Investment for Individuals and Societ

Education adds to the productivity and earning power of the
Iindividual and can raise a nation's output. The concept
of treating.education as an investment in “human capital" was

first brought to a wider audience as recently as 1960 by Walter

Shultz (in his presidential address to the American Economics



Association (subsequently published in 1961)). Shultz, in that
address and subsequently (1963), aréues that much of what, in the
past, economists called consumption is really an investment 1n
human capital, although he does point out that most relevant
activities involve an element of consumption and investment. He
also comments that whereas public investment in physical capital 1is
not transferred to particular individuals, the concept of human
capital implies that public investment in educatfon produces benefits
to thg individuals concerned. However, he argues that earnings
represent productivity and so higher earnings for educated
individuals imply higher productivity for the economy as a whole.

One of his major contributions to the economics of education has

been to establish that the earnings foregone by a student are a

major element in the cost of education.

About the same time, Gary Becker (1960) posed the rhetorical

question "Is there under-investment in college education?". 1In his
answer and subsequently (1964), he treats education for an individual
as a stream of earnings, negative during the course to show earnings
foregone and positive after the course to show the higher earnings
due to that education, He then calculates the rate of return of

this earnings stream treating it as an investment. This 1s nowadays
called the 'private rate of return'. He also calculates the return
to society by including public subsidies and by measuring returns
using pre-tax increments., This is nowadays called the 'social rate

of return?'.

Jacob Mincer (1958) also about the same time, produced a piloneering

work on personal income distribution in which he drew attention to



the importance of training both in school and on the job as a major
explanation of income inequality. In his book (1974), he derives an
earnings function to try and explain differences in earnings patterns
in terms of education, He argues that the logic of the private rate
of return implies that students choose the options which lead to the
largest amounts of lifetime earnings discounted to the time of the
decision. Comay et al (1973) extend the idea to suggest that students
might weigh up the alternative earnings stream at every decision point
not just at the time of choice of Higher Education course. Mincer

in his empirical work (1974), by considering the 1960 census data,
suggests that differences in schooling explain about one-third of

the inequality in annual earnings after eight years. If experience

(i.e. weeks worked) is taken into account, the explanatory power
rises to 507. He demonstrates that schooling has more explanatory

power for groups of the same experience than of the same age, the

peak being at seven to nine years after the education ceases, which

fits an 1nvestment approach to education. al
Becker, Mincer and otﬁers have produced many empirical studies for
the USA but until recently British studies have been retarded
through a lack of data., However, the inclusion of an educational
qualification in the sample census of 1966 allowed the Author and
Derek Birch to apply, in 1973, the ideas of an investment in
education and the private rate of return on that investment to the
cholce of a teaching certificate course following a similar approach
to that of Morris and Ziderman (1971) and Khanna and Bottomley
(1960) . This study (Birch and Calvert, 1973)~is appended in

Appendix 2.1 of this thesis. It i1llustrates very well the problems

of applying rate of return studies in a British context. Ideally



the age—earnings profiles to be enjoyed by teachers qualifying 1in
1970 should be adjusted for economic activity and survival and then
compared with similarly adjusted age—earnings profiles for similar
people who did not choose to go into teaching. However, in reality,
the published age-earnings profiles for teachers are cross—sectional
not longitudinal, the economic activity rates for teachers and other
groups come from the 1966 sample census and the survival rates for
teachers and other groups are published only eve;y ten years. It

is also difficult to ‘establish comparable age—earnings profiles for
those who choose not to teach, hence the profiles for the total
population are used instead. Fortunately the authors were able to

confirm that virtually all those qualified to teach do, in fact,

take up a teaching career. This is a reasonable assumption but one

which becomes very dubious when translated into an assumption about
the consequences of choosing an engineering degree, for example, as
in the Khanna and Bottemley study (1970). Morris and Ziderman in
their study (1971) use age—earnings profiles obtained by plotting
the available data points and simply joining the péints to get a
jagged line., The author with.Derek.Birch.(19731,however, believing
the age—earnings profile to be more like a curve, produced their
profiles by drawing smooth curves through the points available.

The same approach is used for economic activity and survival data.
This illustrates the basic paucity of the data available upon which

these relatively sophisticated techniques are usually applied.

Education as an investment is a concept which has come a long way.
Shultz's original comment that public lnvestment in human capital

leads tc benefits to the particular individuals involved has led to

the situation where it 1is suggested that atterpts are made to recoup



those benefits by means of a graduate tax (Clennerster et al, 1968)
or by replacing student grants by loans (Blaug, 1970). However, the
author has calculated that such a tax for male teachers would be
exorbitant given the low returns to investment in a teaching

certificate for a man (Birch and Calvert, 1973).

1.2.4. Education for Manpower Planning

One of the aims for Higher Education set out in the DES Education
Planning Paper No.l (1970) is that of meeting the requirements of
society for qualified manpower. However, manpower planning always
sounds simpler than it is in practice, Mark Blaug (1970) suggests
four approaches to manpower planning. Firstly, the consumers of
the qualified manpower can be consulted. This is an 1nexact

exercise, even in the short term, since employers are not at present

geared up to provide realistic manpower forecasts which take into
account expected industrial growth rates, forecast productien level,
market share and so on. Indeed, Sir Solly Zuckermann in his evidence
to the Robbins Committee (1963) admitted that "we have discovered in
our suqcessive inquiries that one of the least reliable ways of
finding out what industry wants is to go and ask industry:".

Secondly, a relationship can be established between industrial

output and the demand for qualifijed manpower. This relationship

then enables a forecast of qualified manpower to be produced from
a forecast of industrial output, Thirdly, the proportion of the

total work—force qualified in a particular way can be established
and then manpower forecasts can be derived from demographic fore-
casts of the future work—force, Finally, the most widely used 1s
the Parnes MRP method which starts with a future target GNP which

is then broken down into major sectors for which forecasts of
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labour—force requirements can be made. From these forecasts estimates of
qualified manpower can be made, and‘hence educational requirements

can be deduced taking into account mortality, migration and

retraining possibilities. In all these approaches the major problem

1s the lack of data and the uncertainty involved given the long 1eéd
times between a decision to encourage particular educational programmes
and the impact on the labour market which may be entirely different
from that postulated at the time of allocation of funds. In any case,
even if national targets for certain}educational programmes can be
established, it 1is still very difficult to translate this into
meaningful objectives for individual institutions unless the overall

target is split down, as for teacher training in the UK, into targets

for every institution involved.

1.2.5, Education as a Filter

The final concept of an objective for education which is considered
here 1s the credentials approach or the screening hypothesis. Arrbw
(1973) argues that there 1s no very close connection between the
content of people's education and the content of their jobs, their
economically significant skills being learnt on the job. If this is
the case then the main significance of education is to provide a
screening device for employers to identify people of higher ability.
Viewed in this way Higher Education is very expensive and could be
replaced by a battery of aptitude tests. However, Layard and
Psacharopoulos (1974) show that the rates of return for uncompleted
courses are as high as those for completed courses. Also thev show
that standardised educational differentials rise with age, although

employers by then have increased their knowledge about their employee's

abilities, and finally aptitude tests, although cheaper, have not
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replaced Higher Educaticn in practice. Mincer (1974), as stated
earlier, found that the earnings differential due to education existed
and peaked about seven or eight years after graduation, which also

reinforces the investment concept of education rather than a screening

mechanism.
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1l.3. OBJECTIVES OF AN EDUCATIONAL INSTITUTION

The Department of Education and Science, in its Education Planning

Paper No.l (1970), list three main objectives in Higher Education:

(a) to provide nigher education for all those who could benefit
from it

(b) to meet the requirements of society for qualified manpower; and

(c) to meet the requirements of society for postgraduates with

research experience. )

These objectives encompass most of the possible objectives of
education discussed earlier and as such do not easily translate into
institutional objectives. Jean Benard (1967) notes that the

educational sector operates in at least four directions when vieawed
as an industry prdviding qualified manpower. These arc:
(1) It provides pupils with knowledge essential for the general
or occupational skills they will later possess as members of

the work~force;

(1) It raises their cultural level and so influences the choices

%

they will make and their ability to absorb fresh knowledge

within their working lives;

(111) Tt develops. scientific knowledge within the institutions

themselves; and

(iv) It helps to disseminate cultural, scientific and technical
knowledge within the population as a whole through books and

reviews, broadcasts and the extramural activities of teachers.

In other wotrds, he suggests that the output of educational institutions

should be regarded for practical purposes as consisting entirely of

1ts intermediate products.
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Similarly, Gross (1973) postulates that the following set of

institutional objectives would quicﬁly be agreed for a University:

1. Stay 1n existence;

2. Provide undergraduate education;

3. Provide opportunities for postgraduate education;

4. Provide continuing education;

5. Advance knowledge through research and publication;

6. Organise the vast amount of knowledge into manageable form; and

/. Enable the cultural, economic and political advancement of
society by increasing the accessibility of learned men to

society, government and industry.

Most of these objectives are simply descriptions of what universities
do already. .Perhaps this is because, as James McNamara (1973) points
out, the problem is one of multi-dimensional outputs and, as Jean
Benard (1967) suggests, there are multi-dimensional objectives

hence the easiest way forward is to follow Lars Thuiin's advice
(1974) and forget about formal objectives and concentrate on
identifving the mix of activities carried on in the institution

since the chosen mix of activities reflects the underlying mixture

of objectives,
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l.4. ACTIVITIES OF AN EDUCATIONAL INSTITUTION

If the objectives of an educational institution are to be taken as
that of providing a certain mix of activities in a particular
acadenic year, then the next question is that of what are the
activities i1nvolved. In 1972 the Committee of Vice-Chancellors and
Principals of the Universities of the United Kingdom carried out a
survey on the use of academic staff time. Now, admittedly, the
results were obtained by a questionnaire diary frlled in on a
voluntary basis by the academic staff themselves but they do give
some indication of the time an academic professes to spend on
different activities, The returns suggest that academic staff on
average spend 247 of their working year on personal research, 117
on external professional work, 67Z on graduate research, 427 on
undergraduate and postgraduate work, with an unallocatable proportion
of 18%7. The average working week for all these activities came out
at 50 hours a week for 47 weeks. However, these averages hide a
wide range of institutional variations. For example, personal
research was quoted as being as lew as 147 of the staff's time to

as high as 347, and external professional time ranged from 7Z to
14%. This does confirm, however, that the major activities are
undergraduate/postgraduate teaching and personal research. Included

in some of these categories, of course, is the associated administrative

activity carried out by acadenics.

l1.4.1. 'Teaching Activity

The transmission of knowledge from the teacher's point of view
involves more than formal class contact. It necessitates desk
research and preparation and it produces a marking and examining
load. Simpson et al (1971), in the course of thcir wider study of

University development planning, attempted to identify the amount
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of time spent on these non—class contact components with a view to
identifying spare teaching capaclty. They'asked lecturers to
specifically identify the time spent on preparation, class contact

and on post-mortem time. This proved very difficult, particularly

in the split between personal research and lecture preparétion. For
example, the time taken in preparing and giving lectures varied from
250 hours to 450 hours p.a. for members of staff in the sample. In the

!

end the study used values which were "“generally recognised as

reasonable in the departments"™ in building up their predictions of

teaching load.

The Author and Derek Birch (1977) have suggested that preparation

time i1s a function of the experience and method of working of the

individual member of staff and that post—mortem time is a function
of the number of students involved. Since most academics see a mix
of different levels and sizes of course, 1t seems more realistic to
look at teaching as an activity consilsting of class contact involving
a nunber of students. If 1t 1s necessary to estimate teaching
capacity, then preparation time and post—-mortem time can be catered
for by a reduction in the figure used for the maximum teaching load
of an individual. Indeed, it may be erroneous to assume that
preparation time is a function of the level of teaching or the size

of the group as is often done (e.g. Simpson et al, 1971),

1.4.2, Research Activity
Much of research is involved with the organisation of current
knowledge into a more manageable form and as such involves a

steady investment of time and produces a steady stream of

conference papers, journal articles, extra-mural lectures and
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even books. Some rescarch involves the extension of current

knowlédge and as such 1s less predictable i1in its consumption of time
and less productive 1in 1ts pleces of paper. In the technological
field research evidences itself by attracting research grants from
industry and government. This activity sometimes strays into
industrial research and development and, as such, is sometimes hard
to distinguish from consultancy for individual profit. .Research
activity, however, must be catered for in any discussion of the
activities of an institution since by the figures in the CVCP study
(1972) graduate research, personal research and external professional
work, which includes consultancy and extramural lectures, accounts
for half of the allocatable time. This makes it all the more
inexplicable that the DES, in its discussion paper “Higher Education
into the 1990's" (1978), should attempt to discuss the future of
Higher Education without mentioning research except to say that a
steady state staff situation would make 1t difficult to recruit the
young staff necessary to the vitality of the Higher Education
system's research function, The unit costs quoted of course assume

all the staff salaries should be ‘chargéd‘ to teaching, 1i.e. to the

students enrcolled. ’

1.4.3.  §3Esu1téncX

No academic will admit that any consultancy he or she is involved
1n 1s undertaken purely for private profit. Always it is said to
feed into teaching or research, Indeed, several institutions have
organisations which co—ordinate and, 1n some cases, ilnitiate
consultancy work for the institution's academic staff. However, it

1s a brave administrator who will plan the development of his

institution on the basis that everybody should have time for private
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consultancy. In fact, many institutions require academics to ask

for permission before undertaking outside work. It seems safe,

therefore, to treat consultancy as a spare time activity.

1.4.4, Administration

Jean Benard (1973), in his theoretical model of a University, suggests
that such a model is incomplete without adding administration as an
activity to those of teaching and research. However, he sees admini-
stration as an intermediate activity whose outputs are all inputs to
teaching or research. He suggests for simplicity that these output/
inputs relating to administration should be used as the measures of the
level of activity., However, Duggan and O'Donoghue (1977) made attempts
to measure central administrative activity by counting the numbers

of committees and so on, but the results were incenclusive. Similarly

Rivett et al (1974) looked at the effectiveness of alternative

administrative structures from bocth a benavioural and a systems
approach and perhaps as a consequence also produced 1nconclusive

results (Thulin, 1975).

Departmental administration carried out by academics 1s very difficult
to disentangle from the teaching and research it 1s concerned with,

However, in Polytechnics and Colleges of Further Education the actual
conditions of service are based on the dubious premise that senior

academics do most of the administration and so require lower teaching
loads. Gerald Stockdale (1974), in his examination of course mix

in twe educational 1nstitutions, attempted to measure the administrative
load generated by running a course once. He then suggested that the

amount of administrative, clerical and secretarial support available

should be used as an additional cconstrainrnt on the choice of courses
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to mount. This assum¢3 that there 1s a iinear relationship between
administrative load and number of times a course is put on. However,
for simplicity's sake, when he applied his model in practice he took
care to make this constrairt inoperative! The Author and Derek Birch
(1977) have pointed out that estimates of such non-class contact
activities carried out by academics are subjective and hence suspect
and since most academics teach a range of levels and types of course
1t seems more sensible to cater for administrative academic activity
carried out by academics by adjusting their maximum teaching load,
especlally since it is not obvious how to relate it systematically

to the teaching and research it obviously stems from.
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1.5. SUMMARY OF CHAPTIER 1

v Institutions at present make little attempt to aid in personal
fulfilment, nor are they particularly successful in promoting social
mobility or achieving social equality, They do seem to offer an
economic 1nvestment for individuals and they aid the economy by
doing more than simply screening students for ability. The most
useful set of institutional objectives 1s one which basically
specifies the mix of activities to be carried out, those activities
being teaching and research with administration as an intermediate

activity and consultancy as a spare time activity.
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CHAPTER 2 RESOURCE ALLOCATION EY FORMULA

2.1. INTRODUCTION

Ideally institutions in Higher Education should allocate resources
internally on the basis of performance in the various activities of
the institution. However, most simply use formulae, incorporating
norms, which are applied to the level of activity not it's quality.
Indeed Cooke (1976) makes a valiant attempt to prove that the
University Grants Committee, for all it's deliberations, actually
allocates recurrent grants on the basis of student numbers alone.
His analysis has been discredited though, firstly by the UGC itself
in the form of Sir Frederick Dainton himself (1977), and secondly by
the production of counter examples which produce the same resuvlts
with.widely different assumptions (Barnard, 1977), and finally by
closer examination of the linear regression itself (Grecn and
Chatfield, 1977). It 1s surprising, therefore, that the first
thing any University Head calculates on hearing of his allocation

seems to be the allocation per student.

In most institutions the largest element in the budget :s academic
remuneration and so most of themconcentrate on the allocation of
staff and leave the rest (materials, equipment, space, etc.) to be
allocated pro rata. There are basically two ways of allocating
staff, Firstly, the allocation can be made on the basis of staff's
teaching workload and secondly, it can be made on the basis of the

numbers of students involved. Research workload is not usually

taken into account except that related to research students.

Many recent studies have concentrated on the staff wori:load based

approach despite the fact that, as Fielden and Lockwood (1973) point
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out, most universities use student numbers as the basic unit of
measurement, and despite the situation on the other side of the
binary line where staff—-student ratios reign supreme. It must be
pointed out, however, that as soon as the concept of the full-time

equivalent student rears its ugly head, the distinction between the
two approaches becomes blurred since class contact hours are then

involved in both sets of calculations.
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2.2, TFORMULAE BASED ON STAFF WORKLOAD
The Robbins Committee (1963) identified the following parameters of
the requirements for staff:
(i) Full time equivalent staff (denote by T)
(1i) Full time equivalent students (denote by S)
(11i) Average teaching-load — formal class contact (denote by t)
(iv) Average group or class size (denote by g)
(v) Average tuition load — formal teacher contact by one

of these groups (denote by h)

These lead to a simple formula for the specification of staff,

namely:

TL= "§" x'tl‘ a Qs qaaqoe (1)
24 t

where the student—staff ratio (SSR) 1s defined as:

SSR = i—’é—i Cireees (2

This relationship 1s the one postulated by John Delany (1971) and

is the basis for the Pooling Committee's recommendations in the
"Assessment of Curricular Activity and Utllisation of Staff Resources"
(1972). Equation (1), however, is a ratio of averages and as such

1s a crude approximation to reality. It can be improved, however,

if account is taken of the varying sizes of groups involved. For

example, 1t is often said that there 1s no maximum size for a
lecture but there 1s a maximum size for a tutorial. If the tuition
load of a student (h) is split intc lecture time (L) and tutorial
time (m) and the lecture is made explicitly open-ended in size

formula (1) becomes the following:
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£ + S xm (3)

where S 1s, as before, the number of students but g is now the

tutorial class size.

Keith Legg (1971) suggests that the level of the group is important
since there are differences 1n the teaching pattern, fcr example
between undergraduates and postgraduates, He, therefore, constructs

for each programme of'study the following type of relationship:

T = 21 S} x m 29 S2 X my 23 S3 X I3
—_— t — )+ | — t — ] | — t ——
t g1t t g2t t g3t

where Si 18 the students at level 1

2. 1s the lecture hours at level 1%

m. 1s the tutorial hours at level i

€. 1s the average tutorial group size at level i

.

Thus an uncergraduate course would conmsist of two years at level 1
and one year at level 2, and a postgraduate course would be 1 year
at level 3. This type of formula for a course is then used to

distribute teaching load amongst departments to produce a formula

for a department which takes into account short courses and

industrial visits. This is all very recasonable but then he weights
the different levels of work and starts to move away {rom reality.,

A full discussion of his work i1s contailned in Appendix 1, His
unique contribution to the development of staffiug formula, however,
is his use of an international survey to establish norms for various
parts of his formulae, Thus he produces, via some rather tortuous

logic, norms for the ratios (Ri/t) and (mi/t X gi) for ecach level
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and each discipline area. This enabled Loughborough University to
lmplement a simple version of his formula and use it until quite
recently. However, as 1s shown in.Appendix 1.1, the use of norms
for teaching hours rather than the actual class contact turns a
work load based formula into one that counts students and courses
i.e. into a student load based formula! The main criticism that
'canbe'made of this approach 1s that there is little evidence that
the chosen ratios are meaningful in thelr own right and have a
distribution that is sensible to treat by averaging. It 1is
important, however, to follow Legg's lead and treat discipline areas
separately. Birger Fredriksen (1971); following an analysis of the
same international survey, showed fhat discipline areas behaved
(statistically) significantly differently in their provision of
teaching as far as lectures and tutorials are concerned, both for

undergraduate and postgraduate work.

Simpson et al (1971) at Lancaster, suggest a similar approach but
they extend formula (3) by including preparation time and post-

mortem time., They also follow Legg (1971) in treating lectures as
open-ended in size and thus not repeated, and seminar/tutorials as
limited in size and hence of necessity repeated several times, It

1s worth pointing out that Legg, when he examined service teaching,

adapted his formulae to cater for repeated lectures thus negating

the basic idea!

The Lancaster formula 1is:

T = g(1+p)+§_1_n_(1-l'-%)+8u cesasce (5)

—_— e
t
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where &, S, m, g, t are as before and

p = lecture preparation time
q = seminar preparation time
r = average number of seminar repeats

u = post-mortem time

In practice, academics found it very difficult to 1dentify p, q, u

as has been already mentioned in Chapter 1,

Bottomiey et al (1971) started from formula (1) and extended 1t 1in
a different way, They have put forward a more generalised version

similar to formula (6) below which emphasises the whole range of

meeting types - lectures, seminars, tutorials, examples classes,

laboratories, etc.

o
r o= L) on,x S
1J hlJ X __;,]_ ¢ % s 8 0 9o (6)
t
where hij = average number of formal tuition hours received by
each type of teaching meeting i1 in the jth year of
the course.
Sj = number of students enrolled on the course.
gij = maximum group size for each type of meeting i in the

jth year of the course,

This is very commendable but, as the Author and Derek Birch (1975a)
have pointed out, once a formula asks for numbers of lecture hours,
numbers of tutorial hours and so on, what 1s to stop a department

timetabling all its meetings as tutorials? %hy, 1n practice,
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should a "lecture' to 20 students require different treatment to a tutorial

to 20 students? On many timetables thére are 'lectures' to 5 students and
'tutorials' to 20. From the point of view of the teaching techniques to be
employed, the critical factor should be the number of students in the group

not its timetabled description. A similar criticism can be made of schemes
which weight the hours in some way. Terence Burlin (1976) outlines a system

at the Polytechnic of Central London in which staff-student contact 1s said

to be the vital statistic. However, the system does not measure actual hours,
Lt utiliseS'weighted hours. For example, a one hour meeting given to evening
students 1s weighted at 1.3 whereas an hour given to a short course is weighted
at 3.0 and an hour given to a postgraduate is weighted at 2.0 and so on. It

1s very debateable what meaning the final result of such calculations can have.
There is little evidence that postgraduate teaching per se is twice as diffi-

Cult or onerous as undergraduate teaching. In particular subjects the reverse

‘may be truye! If the weilights are there only as incentives then they should not

be built into the data collection but added at the end each year for flexibilicey,

Thelformulae mentioned above were all derived in the way they were because of
their various authors! institutional experience, e.g. Legg with his experience
of sandwich degrees involving large lectures with some tutorial back-up, and
Simpson et al at Lancaster with their experience of a pattern involving many
seminars, However, of all thec ones mentioned above, only Legg in his work
directly approaches the two problems of service teaching and join groups,

but his approach to joint groups is very crude. The Author and Derek

Birch (1976) have followed the Robbins Committce approach of identifying

the parameters necessary to allocate staff but more paramcters are used in

order to cope with jolnt meetings and service teaching. The argument 1is

as follows:
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A study programme 1is a set of meetinés where a meeting 1is defined as

a timetabled hour of contact between academic staff and students.

This set can be broken down into subsets on the basis of: the
department providing the tuition; the type of space utilised; the
student group s1ze; wﬁetﬁer the meeting 1s compulsory or optional; and
most important, whether it is taught to a single study programme or
involves a number of study programmes, i.e. is '"'joint", Consequently

to analyse a set of meetings the following information is required:

(i) total enrolment to a study programme (E);
(ii) the enrolment from a study programme to a particular subset
of meetings (S where S g E);
(1iii) total enrolment from all study programmes attending a
particular subset of meetings (E*):
(iv) the department providing the tuition;
(v) the type of space utilised;

(vi)

the number of student groups (each assigned to one teacher)
formed in a particular subset of meetings (g): and

(vii) the total number of hours attended by a student in a

particular subset of meetings of a particular group size (h).

Given the abhove information, it is possible to establish for each
year of a study programme, for a department's programmes, for
discipline areas and for the institution as a whole, the meetings

needed and hence the staff required using;:
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S
..Z hxgx——
T = ( : Ex0 cevenes (7)

(where the summation is over the appropriate set of subject

elements).

When S is not equal to E* it means that students from one course are
being taught for that subject together with students from other

courses. The formula means that the hours of class contact required

for these joint meetings are shared out between the courses 1involved
using the proportion S : E*, i.e. staff time is shared out pro rata
to student numbers. Since this formula does not contain norms,

averages or involve double counting, it is an explanatory formula

rather than an allocative formula: it simply allocates staff on the

basis of the work done measured in terms of meetings stafied.

As the Author and Derek Birch (1974, 1975b) have commented, the
staffing formulae described above suggests that the basis for
determining and allocating teaching staff should te the timetabled

commitment. Thils means that an increase 1n enrolment to a course

should not mean a proportionate increase in staff hours and hence

staff numbers.

Bottomley et al (1971) were, in fact, able to show for the University
of Bradford that if enrolments doubled there were potential cconomies
in staff hours of between 527 and 827. Since they assumed no change
in teaching pattern, this result reflected the large proportion of
open—ended (in size) lectures. Unfortunately, Bottomley has been
overtaken by events and the problem 1s now one of holding c¢nrolment
steady and changing the teaching pattern: One of the disadvautages

of workload based schemes 1s that they encourage departments to fall
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up the timetable but since there is only a finite amount of staff
resources to share out this simply means in the long run that
departments work harder hoping to be rewarded with more staff in the
future. Any published allocation formulae will have similar drawbacks.
This is why the Author in all his work prefers to work with students
and hours and to leave any weightings to be applied by the decision-
makers at the moment of decision., In this way the decisions can be
taken using the actual data but encouragement can be given to various

activities or departments as required each year,

There can be no doubt that workload based formulae highlight some of
the consequences of particular teaching patterns in a way that head-
counting will rever do, but they cannot indicate the effects of larger
classes or shorter courses or larger teaching loads for individual
teachers on the standard of educational prevision, e.g. attrition

rates, examination success, or the ultimate employability of the

graduvates. The Author with others (Birch, Calvert and Sizer, 1977)
syggests, following a study of Loughborough University and Lanchester
Poiytechnic which will be discussed in more detail in Chapter 3, that

1t is possible to make some savings in staff costs by utilising joint
meetings and larger group sizes in general without seemingly affecting
wastage rates, examination performance or salary shortly after graduation.

However, it is not obvicus what the long term effecte would be cf such

changes in teaching patterns and this awaits some longitudinal research.



2.3. STUDENT LCAD SCHEMES

Student load orientated schemes operate by ccnverting student nuibers
into full-time equivalents and then by applying an appropriate student-
staff ratio obtaining a requirement for academic staff. Thus an
increase 1n students should be followed by a proportionate increase

in staff. However, as Alan Crispin (1975) points out, many institutions
retain more control over staffing by using different student-staff
ratios in different discipline areas or for different levels of study.
Thus, at his own institution (Institute of Education, London University),
full-time student numbers receive a 10-1 ratio, part—time undergraduate
numbers receilve an 11-1 ratio whereas ﬁartﬁtime postgraduate numbers

recelve a 20-1 ratio. Sheffield University carry this concept consid-

erably further by applying one student—staff ratio for small departments and

another, less beneficial, to large‘departments, l.e. they assume
economics of scale exist. At the heart of most schemes is the czleculation
of the full-time equivalent student numbers. Recently the Department

of Education and Science has set up a working party to re—examine
student-staff ratios and costs in polytechnics and colleges (THES,

13 October 1978) and the main task is seen as the derivation of a

new formula for counting students since the absence of a uniform

formula for full-time equivalents has frustrated previous attempts
to compare unit costs and measure the efficiency of individual

institutions.

There are several approaches available: there are the UGC weightings
for sandwich students etc.; there are the Burnham points weightings;
and finally there are the weigliting factors that can be obtained from
the ratios of the contact hours of a particular course to the contact

hours of some suitable full-time course, The latter apvroach was
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recommended by the Pooling Committee in 1972 and is reasonable for
the institution as a whole, but it leads to difficulties when the
allocations are assessced within the instituticn particularly when
faced with joint meetings and service teaching. For example, the
Author and others (1976) have shown that, for Loughborough University
in the academic year 1972-73, the tuition load would have totalled
129,980 hours without joint meetings whereas the actual total using
joint meetings between courses was only:71,251 hours,

Aston University attempts to cater for service teaching by allocating
all students to their departments then.credits are given to each
department that teaches a course outside and taken from the enrolling
department. Thus, each department ends up with a notional student
load to which an assortment of student-staff ratios 1s applied.
However, the calculation of credits for service teaching stretches
the bounds of credulity. For example, an hour taught by a service
department to a sandwich course merits 1/32 of a student, whereas a
similar hour to a social science course merits 1/16 of a student,
with other 3 year courses meriting 1/25 of a student per hour. The
Author and Derek Birch (1975a) recommend instcad a straight head-count
under the avpropriate headings - full-time sandwich, part-time day,
and so on, and these can be distributed betwcen departments on the
basis of class contact. This avoids the artificiaiity of the FTE

and ensures that the figures available are not measured 1n "funny
money'. 1t also means that weights can be applied to different
activities at the tiwme of deciston and not built into the formula as
co many institutions try to do. This 1s an important consideration

since, as Fowler (1973) stateg, in other contexts the allocation 1is

L & '-
"by heads with some heads deemed to weigh more than others®. Lf
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institutions wish to p..mote, say, postgraduate study, then let

_ them do so, but explicitly rather than implicitly via hidden weights

in the data collection process.

There are some who believe, however, that the student—staff ratio,
rather than simply a ratio of weighted averages, norms or estimates,
has a life of its own! Grossack (1969) has estimated stﬁdent—faculty
ratios for all the post-secondary schools in Indiana for the year
1965. He does this by explaining the national figures in terms of
size of institution, improving technology, course proliferation, and
the graduate—undergraduate mix. He then prediects how these factors
will vary during the period up to 1985. The resulting forecast for

the national US student—faculty ratio is then compared with 1967 =znd
the resulting multiplier used to extrapolate one year's data for

Indiana for 1967 to produce values up to 1985 on a straight line

basis. This shows touching faith in the existence of the student—staff

ratlio as an entity in itself rather than simply a ratio of other

variables. However, when these figures were utilised by Perkins and
F o :

Paschke (1973) in a simulation model of fheHigher Education System

1n Indiana, their results were fairly robust to changes in the particular
assumptions made. Furthermore, it must be said that many of the
sophisticated management information systems devised for Higher

Education Institutions have at their heart staff-student ratios input

as norms (see Chapter 3).
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2.4. ALLOCATION OF SUPPORT STAFF, SPACE AND MATERIALS
The elements of the institutional budget that remain after academic
remuneration has been dealt with are-usually allocated pro rata to
stafr or students. Agaln, there is little attempt at measuring
performance. Bottomley et al (1972) outline a planning model for

the University of Bradford which uses norms, supplied by the Academic
Planning Committee, for space per student, technicians per student,
and so on. However, in the course by cburse analysis they deduce that
technician numbers, fqr example, are dependent on laboratory space
not students, and that teaching space requirements are related to
numbers of meetings not numbers of students. Dunworth (1974):, in an
analysis of laboratories at the University of Bradford, suggests that
the UGC norms of space per student are too global for effective use
and should be modified to take account of occupancy rates, area per
working place, and the proportion of a student's classtime allocated
to laboratory work. 1In other words, he is suggesting that the time
spent in the laboratories is the important factor not the number of
students on the courses using them, Keith Legg (1971), faced with

the dilemma of choosing between norms derived via student numbers

and norms derived via staff numbers, solved his problem in typical

fashion by simply averaging the two! In another study (1973), he

suggests that administrative staff in particular should be allocated
Pro rata to academic and teaching support staff rather than students.

Thus, 1t is not yet clear what is the true relationship between
space, support staff, materials, etc., and academic staff, students,
or a combination of the two. This makes it all the more important to
avoid global ratios that have no logical justification other than

they happened to have a particular value at some point in the past,



2.5. SUMMARY OF CHAPTER 2

Although, ideally, resources should be allocated within an educatdional
institution on the basis of performance, most institutions allocate
academic staff resources on the basis of student-staff contact or,

more likely, on the basis of student numbers. Most workload based
schemes suffer from a surfeit of hidden weights which may have been
appropriate at some point in the past but are most likely inappropriate
now. It 1s suggested that the actual weprkload should be measured and
used for staff allocation. Student number based schemes suffer from

a range of sometimes inexplicable student-staff ratios and cannct
always cope with service teaching or joint meetlngs between courses

or levels. It 1s suggested that, i1f allocation is to be based on
student numberse, the various types should be amalgamated separately
using unwelghted data. The decision-makers can then put in appropriate
welghts for the year in question at the time of decision. It is not
yet clear how non—academic staff resources relate to students;

academic staff or a combination of the two and so it is recommended

that global ratios be treated with suspicion when used for allocating
y

these items.
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CHAPTER 3 THE MEASUREMENT OF INPUTS AND OUTPUTS

3.1. INTRODUCTION

The first stage in the measurement cf performance must be the
identification and measurement of the 1nputs and outputs of the

various activities of an educational institution. The measurement

may be direct or may have to be made via proxy measures. If performance

1s to be measured at course or department level then there must also be

an allocation of those inputs and outputs to each course or department.
Ideally the measurement of inputs and outputs should be a continuing

i,

systematic exercise, i.e. should be part of a management information
system, Unfortunately, once complex systems are introduced, the

system often chooses the input and output measures, not the institution.
This can only happen because, as Mehar Arora (1972) states, there is

no agreement amongst researchers and theoreticians on the inclusion

and exclusion of particular inputs or outputs, and there are no agreed

standardised units of measurements. This is yet another justification
for measuring 1inputs and outputs in a commonsense way avoiding, as far
as possible, full-time equivalents, weightings, conversion factors
and the rest so that the decision—-makers understand the meaning of

the figures they are presented with and can apply their own weightings

at the time of decision.
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3.2. TEACHING ACTIVIT.

. As part of the OECD/CERI/IMHE Programnme®*, the Author with others
carried out a study of Loughborough University and Lanchester
Polytechnic (hereafter called the Loughborough-Lanchester study)
with the aim of developing a methodology for constructing performance
measures for the teaching function in Higher Education. ‘The study
involved the identification cf the inputs to and the outputs from the
teaching activity and their measurement either directly or via proxies.
Parts of this study have been published (Birch, Calvert et al, 1975,
19762, 1976b, 1977a, 1977b, 1977c) and are reproduced 1in Appendix 2

of this thesis which is bound separately as Volume 2.

Teaching has a lifelcng impact and so the designation of the various
factors as 1inputs or outputs depends on which part of the system is

examined. The factors themselves can be 1loosely i1dentified as
students, academic staff, support staff, materials, equipment and
space. Alex Mood (1969) emphasises the need for quantitative and
qualitative measures of these factors but Hector Correa suggests
(1967) that due to their heterogenecus nature they should be converted

to costs and thus be measured in a common unit.

Students = Quantity and Quality
Students are one of the important factors in the teaching activircy and
they can simply be counted, although when different programmes of
study are involved the problem of defining a full-time equivalent

looms large, as pointed out in Chapter 2, Their quality before,

e Y-,
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* The Institutional Management in Higher Education Programme of the
Centre for Educational Research and Innovation of OECD, Paris.



43

during and after their'studies can be measured using tests and
examinations although, as Attiyeh and Lumsden (1971, 1972) point out,
the comparison of educational skills requires standardised pre-course
and post—course tests covering common syllabi. Alex Mood (1969)
suggests that family background affects the results of such tests and
another influence is the time and effort each student expends on his
studies, Clift and Thomas (1973) describe studies undertaken at
Monash University, Australia, which indicate that their students ﬂpehd
at least 36 hours a week studying. However, as Mehar Arora (1972)
reports, there 1s no agreement between researchers and theoreticians
on whether student time should be included in the set of inputs. The
Author has commented elsewhere (1978a) that the knowledge and skills

developed by the student reflect more his learning curve than the

performance of the institution. Indeed, its performance 1is related

more to the provision of educational opportunities.

The Loughborough—-Lanchester study measured not only enrolments to the
different types of course but also measured examination performance
before, during and after the courses, both as scores ana as Pass/Fail
rates. The quality of the graduates can be measured in terms of
their subsequent salaries, as in the rate of return studies described
in Chapter 1, but the Loughborough-Lanchester study showed that the
discipline area was the over-riding determinant of salary, Thus
salary as a quality measure reflects the initial choice of programnme
of study and virtually ignores any effects of the programme of study
itself. The study also considered modifying influences on student
quality and quantity, namely age, sex, whether married or single,

and whether home or overseas based. Socio—economic background was

not easily available for both sets of students so this was not
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included. The report to the Paris Conference of the OECD/CERI/IMHE
Programme in 1976 (copied in Appendix 2) contains several tables
showing the results of such measureménts of students. The problem
remains though of how to measure the quality of those students that

do not complete the course; as stated in Chapter 1 when discussing

the screening hypothesis, the evidence is that employers take more
notice of the subjects studied than of the final qualification. Some

studies treat such "drop—outs" as of zero value, others treat them as

proportionate in value between enrolled students and graduates.

3.2.2. Academic Staff - Quantity or’Quality

Academic staff are obviously the other major factor in the teaching
activity and they can simply be counted if an acceptable definition

of full-time equivalent can be found. This is more difficult for
Universities where an agreed staff workload is not enshrined in their
conditions of service., The Committee of Vice—-Chancellors and Principals
(1972), in their study, identified time spent on undergraduate and

postgraduate teaching but, as stated earlier, 187 of time was unallocated

to any activity.

The quality of academic staff can be measured by their status

(Professor, Associate Professor, Senior Lecturer, and so on), by
their acadermic qualifications, by their salary, or by their

performance in teaching or research. The Coleman Report (1966)
referred to in Chapter 1, examined not only the pupils but also the
teachers. An extensive questionnairewsurvey involved questions not
only on academic qualifications and t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>