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Abstract

Foundation Provisioning is defined as the provisioning of modules, courses or other curricular elements that are intended to
equip underprepared students with academic foundations that will enable them to successfully complete a higher education
qualification. The models adopted for these subsidised programmes allow for more time, more teaching, learning and
assessment opportunities for students, and expend more resources than their mainstream counterparts. This paper sought to
measure the efficiency of programmes, Faculties, and the institution, and to determine the predictors of efficiency in Foundation
Provisioning in a selected university. It also sought to establish whether foundation provisioning efficiency has a bearing on
mainstream academic success. Framed in the positivist perspective and the ex post facto design, secondary data was obtained
on a cohort of foundation students. This research looked into the mainstream achievement results for these foundation
students at the end of the third year of study in four Faculties with foundation programmes. The input data included foundation
training workshops for lecturers, Supplemental Instruction (SI) for foundation modules, average salaries for foundation
lecturers, and the Faculties’ years of experience in running foundation programmes. The output data were the module pass and
completion rates in the third year of study. The efficiencies of foundation programmes in the entire university were analysed
using Data Envelopment Analysis (DEA) models. Regression was used to determine factors that predict and impact on the
efficiency levels, while linear prediction was used to determine whether efficiency explains success in the mainstream. The
overall efficiency of Foundation Provisioning in a selected historically disadvantaged university is reported. The paper then
proceeds to describe significant differences in the efficiencies of various programmes in the Faculties, and the predictor
variables that explain the efficiencies of programmes within this selected university. Lastly, this paper reports on whether
foundation provisioning efficiency has a bearing on academic success in the mainstream. The study concludes that there are
variations in the efficiency levels of faculties and programmes and these are accounted for by the salary levels of foundation
lecturers as well as the Faculty’s experiences of running foundation provisioning. At practice level, in the Faculties and
programmes, the study recommends improvement of efficiency levels of programmes by altering the input variables.

Keywords: foundation provisioning, efficiency, academic success, data envelopment analysis

1. Introduction

This study is done at a South African Higher Education Institution (HEI) which introduced Foundation Provisioning (FP)
programmes in four of its Faculties to under-prepared students who gained formal access in Higher Education
institutions. Foundation provisioning is defined as the offering of modules, courses or other curricular elements that are
intended to equip under-prepared students with academic foundations that will enable them to successfully complete a
higher education qualification. Foundation programmes are state subsidized programmes intended to assist under-
prepared students to cope with the demands of mainstream academic programmes (Department of Education, 2001).
Foundation programmes focus particularly on basic concepts, content and learning approaches that foster advanced
learning. Foundation Provisioning aims at enabling epistemological access which involves making overt disciplinary rules
and conventions, as well as making implicit academic practices and knowledge systems more explicit (Boughey, 2005;
Frith an Lloyd, 2013).

Foundation provisioning came about as a National Imperative strategy on Higher Education Institutions to improve
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student success and throughput rates. Success and throughput rates are some of the key critical challenges facing
Higher Education Institutions (Strydom, Mentz and Kuh, 2010). According to Strydom, Mentz and Kuh, (2010) these
challenges arose due to massification in Higher Education institutions. Massification led to unprecedented levels of
diversity and many first generation students accessing higher education. As a result very low pass rates and high drop-
out rates are experienced. Foundation Provisioning is a strategy for addressing inequality and equity issues in Higher
Education. Foundation provisioning is motivated by the social and educational justice imperative that all students should
be assured epistemological access and academic success.

What needed to be addressed was the articulation gap between what first year entering students bring and the
expectations of Higher Education Institutions (Scott, Yeld, and Hendry, 2007). The nature of the articulation gap range
from: (1) content and conceptual development; (2) approaches to learning; (3) academic language and, (4) affective
factors which include poverty, large class scenario, independence and many others (Scott, et al, 2007). Research by
Higher Education South Africa (HESA) reports that 35% of the first years drops out after their first year of study (SAPA,
2008). Breier and Mabizela (2007) found that only 15% of students, who enroll, complete their degree in the designated
time. They point out that 30% dropout after the first year, and that a further 20% drop out after their second and third
years of study.

Foundation programmes are structured differently from mainstream programmes. As defined by the South African
Department of Education (2001) above, they are structured such that they allow for more engagement time, and hence
most of them are referred to as extended programmes. What mainstream students would do over a semester is stretched
over a year for foundation students. The figure below shows the difference between foundation/extended programmes
and mainstream programmes as conceptualised and developed by the authors of this paper.

First year Level

Second Third

Foundation I Foundation year Level year Level

Year 1 Year 2

s, /

Development and
Support Systems

Figure 1: Structural representation of Foundation versus Mainstream

The South African government has prioritised education as number one on its expenditures (Budget Speech, 2013).
Universities are important institutions within the education system that provide government programmes that will improve
efficiency in the whole country. Universities are important to the proper functioning of an economy at both micro and
macro level. At micro-level, universities need to achieve both technical and allocative efficiency. Technical efficiency
captures the relationship between input utilization and output attainment. Allocative efficiency captures the input
combination that is chosen given the input prices (Giminez, Prior, and Thieme, 2007).

Universities should be committed to the efficient use of public funds, and continually seek opportunities to enhance
productivity and use fewer resources in order to ensure maximum utilisation of public funds for the benefit of the high
quality programs provided to students. Giminez, Prior and Thieme (2007) point out that educational productivity measures
whether the resources allocated to education are being used effectively. There has been a growing interest in recent
years in evaluating the efficiency of education institutions, especially those operating in the public sector (Mancebon and
Bandres, 1999; Badri and Mourad, 2012).

This research sought to measure the overall efficiency of Foundation Provisioning in a selected university,
determine the efficiencies of programmes within the Faculties, and establish predictor variables that explain the efficiency
of programmes and Faculties within this selected university.

2. Efficiency in Education

Cooze (1991) defines efficiency as the relationship between inputs and outputs, with economic efficiency defined as gain
in units of output per unit of input. Tattersal, Waterink, Hoppener, and Koper (2006) cite the United Nations’ Educational
Scientific and Cultural Organisation’s (UNESCQ's) definition of educational efficiency as the degree to which educational
systems are successful in optimising the educational input/output relationship. Since educational systems have no single
defined function, there are no single well defined indicators of output. It stands to reason, therefore, that various
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educational outcomes can result from a variety of different combinations of inputs. The synthesis of several studies on the
measurement of education production suggests that academic performance; skills, attributes and values that favour
workplace and social integration; communication and interpersonal skills, respect for the environment, physical fitness;
and political, social and personal responsibility, teachers, buildings, class size, curriculum, et cetera are indicators of the
education production function (Gray, 1981; Ray, 1991; Thanassoulis and Dunstan, 1994; Rico, 1996; Silva-Portela and
Thanas soulis, 2001). However, looking at the complexity of some of the factors that constitute the educational production
function, the majority of existing studies mainly concentrate on academic performance.

The challenge for both educators and economists is how to mix inputs in right proportions so as to achieve
educational outcomes in the most efficient manner. The other challenge concerns the output that we should measure.
Perelman and Santin (2011) put forward some of the reasons why empirical research does not find systematic
relationships between school inputs and outputs. They argue that “education is a highly complex process with variables,
such as organisation or non-monetary inputs, implied in production”. Efficiency measures consider education as a
process in which students use their own and school inputs in order to transform these inputs into academic results. The
extent of efficiency in the school or programme is also dependent on behaviours of all the parties involved that can be
identified at both student and school levels. Carter (2012) identifies some of the variables that are normally included in
the study of educational efficiency. The input variables include teacher: student ratio, teachers’ average years of
experience, teachers’ qualifications, and the average base salary. The outcomes variables are grades, drop-out rates,
failure rates, and through-put rates. Other variables that are normally used include student enrolment figures, students’
racial groupings, and the socio-economic status of the students.

When educational outputs are confined to academic success or achievement, educational efficiency, then,
becomes the ratio of the number of learners successfully completing all the required units of learning associated with the
goal (numerator) to the number of learners starting down the path towards the goal (denominator) within a given period
(Tattersal, Waterink, Hoppener, and Koper, 2006). Whilst acknowledging the limitations of measuring efficiency in
education, educational efficiency data is used to allocate funds to learning providers. Efficiency data could also be used
to provide evidence of the success or otherwise failure of the educational interventions. It is also a useful measure of the
quality of educational processes. Levin, et al (1976) argue further that efficiency measures provide an account of
resource allocations and usage, as well as the formulation of decisions and rules for improving the effectiveness in the
manner in which resources are used at institutional and programme levels of the education sector.

3. Statement of the Problem

This research sought to describe the institutional overall efficiency, faculty efficiencies, as well as efficiencies at
programme levels in the provisioning of foundation programmes. It also sought to compare efficiencies, determine
predictors of efficiencies from the input variables used, and determine the bearing that efficiency in foundation
provisioning has on academic success in the mainstream.

4. Objectives of the Study

1. To estimate the efficiency of Foundation Provisioning in a selected university.

2. To establish significant differences in the efficiencies of Faculties running Foundation Provisioning in a
selected university.

3. To establish significant differences in the efficiencies of Foundation Provisioning programmes in a selected
university.

4. To determine the predictors of efficiency in Foundation Provisioning programmes of the various Faculties in a
selected university.

5. To establish the link between efficiency in foundation provisioning and academic success in the mainstream.

5. Research Methodology
5.1 Research paradigm
This study employed the positivist perspective which views knowledge as structured interconnections between variables

formulated as hypotheses (Gephart, 1999; Cohen, Manion, and Lawrence, 2007)). These hypotheses have a predictive
power which enables the researcher to anticipate what the situation will be like. Hypotheses help the researcher to
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identify trends and patterns, provide the basis for prediction, which provides the basis for control. Based on these
predictions, rules for action are formulated, and ways of altering and managing situations are devised (Gepahrt, 1999;
Mackenzie and Knipe, 2006; Cohen, Manion, and Lawrence, 2007). The paradigm was selected for its appropriateness in
identifying efficiencies, determining the predictors of efficiency, and drawing connections between efficiency and
academic success. The findings would then form the basis for decisions around the management and better utilisation of
resources in foundation provisioning.

5.2 Research Design

An exp post facto design was used by the researchers since the study involved secondary data, and the examination of
this pre-existing data retrospectively to establish relationships or associations (Cohen, Manion, and Lawrence, 2007)
between input variables and output variables in foundation provisioning. For both the input and output variables
secondary data was examined retrospectively to determine the effects on efficiency, the predictors of effeiciency, as well
as the association between foundation provisioning efficiency and mainstream academic achievement.

5.3 Population and sampling

For this particular study, the sample consisted of all the Foundation students registered in 2010 in four Faculties of a
university. The input side of the efficiency ratio consisted of all the students enrolled for the Foundation Provisioning
programmes, namely: B.A.; B.Admin; B.Agric; B.Comm; B.SocSc; BTheol; B.Comm (Acc); B.Sc; B.Sc (Agric); and LLB in
2010. In a programme, learner progression is measured in traditional, restricted, cohort-based situations. This particular
research focused on the 2010 foundation cohort of students who would have reached mainstream in 2012 for their 2"
year mainstream courses/modules. The end dates for reaching the programme’s goal were set as 2012, which reflects
academic achievement of this cohort in the first year of mainstream. Though 2012 is not the end date for completing the
programmes, it is a useful end point since the 2012 academic achievement results should be a reflection of the
foundations laid in the two years of foundation provisioning. The period over which efficiency is measured is therefore, 3
years.

5.4 Data Collection

The input data included attendance and participation by foundation lecturers in the Foundation Provisioning training
workshops. This data was obtained from the foundation provisioning co-ordinator, an academic development practitioner
in the academic development centre. Data on the Foundation Provisioning modules and students supported by
Supplemental Instruction (SI) was also obtained from the quarterly reports of the academic development centre. Data on
the salaries of Foundation Provisioning lecturers was obtained from the co-ordinators of Foundation programmes in the
Faculties. The Faculties’ years of experience in running Foundation Provisioning were furnished by the Foundation co-
ordinators. The output data were 2010-2012 pass and completion rates which were obtained from the university’s Higher
Education Management Information Systems (HEMIS) officer.

5.5 Data analyses

Due to the fact that in a university environment, it is easier to control the inputs rather than the outputs, the Data
Envelopment Analysis (DEA) input oriented model was used to compute the efficiency of the programmes and Faculties.
The efficiencies in the table below were deemed the most relevant for the study and are calculated, reported and
discussed in the paragraphs below.

TFP - Total Factor Productivity

TFP* - Maximum possible TFP

TFPE - TFP efficiency

OTE - output-hased technical efficiency
OSE - output-based scale efficiency
ITE - input based technical efficiency
ISE - input-based scale efficiency
Table 1: Efficiency Measures
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To determine the efficiencies of programmes, Total Factor Productivity (TFP) was used to show maximum possible
productivity. In addition, Total Factor Productivity Efficiency (TFPE) was used to compute the levels of efficiency. The
TFPE determines the extent to which the productivity of a programme approximates the maximum possible productivity in
relation to the inputs available for a given period (Perelman and Santin, 2008; Carter, 2012; Giminez, Prior, Thieme,
2007). Also, regression analysis was used to identify factors that predict and impact on Foundation Provisioning (FP)
efficiency levels. In order to establish whether Foundation Provisioning efficiency explains success in the mainstream
prediction analysis was conducted. The findings from these analyses are presented in the paragraphs below.

6. Findings

6.1 The overall efficiency of Foundation Provisioning.

The efficiency score (TFPE) of university as a whole for foundation programs is 0.43826, which indicates an inefficient
gap of over 56%. The greater portion of the efficiency is from the output side (OTE= 0.9) as compared to the input based
(ITE=0.6). Given the nature of our data, it is imperative to scale and drill down to the Faculties then programmes so as to
get a clearer understanding of where the efficiencies and inefficiencies are, in foundation provisioning for this selected
university.

6.2 Significant differences in the efficiencies of Faculties with Foundation Provisioning.

The findings in figure 2 below, suggest that the Faculty of Law performs well across different forms of efficiencies, both

from the output-based and input-based models (TFPE=0.67). The Faculty of Management and Commerce is the least
efficient (TFPE= 0.2) only outperforming Science and Agriculture in output based technical efficiency.

FACULTY BASED EFFICENCY SCORES

® Sodial Sciences and Humanitirs ~ ® Manegemnt and Commerce  ® Science and Agric Law

OSE ISE

TFPE

Figure 2: Foundation Provisioning Efficiencies of Faculties

6.3 Significant differences in the efficiencies of Foundation Provisioning programmes.

To meet this objective various efficiency scores of all programmes offering foundation provisioning were calculated using
the DPIN (Decomposing Productivity Index Numbers) software. The calculation is from the productivity indexes and the
key variable is the total factor productivity efficiency (TFPE). The TFPE in essence is a measure of overall productive
performance. The Total Factor Productivity Efficiency (TFPE) in figure 3, below, shows the levels of efficiency of the
various programmes with foundation provisioning for the 2010 and 2011 academic years.
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Figure 3: Total Factor Productivity Efficiency (TFPE) of programmes

Overall, there is decrease in the efficiency of programmes in the 2011 period except for Social Science which showed a
slight improvement and Theology which remained constant. Theology and Law had high efficiencies of 100% and 60%,
respectively. The Bachelor of Commerce (Management) and Bachelor of Commerce (Accounting) programmes had low
efficiencies that were slightly below 20%.

When a closer look is made in each programme’s efficiency, the gap to full efficiency can be revealed and the
graphical presentation in figure 4 below, displays these efficiency gaps. The Bachelor of Theology had maximum possible
efficiency score (0 deficiency). The Bachelor of Commerce (Management) together with Bachelor of Commerce
(Accounting), had 79% and 81% deficiencies respectively, and had the largest efficiency gaps (deficiencies) to close over
the same period of 2010.

TFPE ACTUAL AND DEFICIENCY GAPS- 2010

WTFPE-2010 W DEFICIENCY 2010

BA B ADMIN B AGRIC B COMMM B SOCIAL BSC BSC AGRIC LLB

&c SCIENCE THEOLOGY

Figure 4: TFPE and deficiency gaps for 2010

On the other hand, the 2011 period, as shown in Figure 5 below, revealed a situation in which inefficiency gaps were
increasing, except for Bachelor of Theology which maintained a full efficiency score of one with zero deficiency.

TFPE ACTUAL SCORE AND DEFICIENCY GAP 2011

®wTFPE-2011  m DEFICIENCY 2011

BA BADMIN BAGRIC 8 COMMM B SOCIAL
& SCIENCE THEOLDGY

Figure 5: TFPE and deficiency gap for 2011
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Roughly checking at other forms of efficiencies in figures 6 and 7 below, such as the Output-based Technical Efficiency
(OTE) and Output-based Scale Efficiency (OSE), the Bachelor of Theology still topped the list in terms of the best
efficient programme. The least efficient over two years was Bachelor of Commerce in Accounting. Among the different
forms of efficiencies, Output-based Scale Efficiency (OSE) dropped in 2011 as compared to 2010 figures. In 2010, four of
the ten programmes had OSE scores below 0.5. However, in 2011 eight out of ten of the programmes had scores below
0.5. These results suggest a decrease in efficiency as years into the programmes progress.

Figure 6: Efficiencies of programmes for 2010
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Figure 7: Efficiencies of programmes for 2011
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The following table displays all the calculated efficiencies including those discussed above and other relevant measures
from both the input based and output based angles of efficiency.

Obs DegreeP Period TFP TFP* TFPE OTE OSE OME ROSE OSME ITE ISE IME RISE ISME RME
1BA 2010  0.6939 138 0.5028 0.9211  0.5459 1 05459 0.5459 0.7534  0.6674 1 0.6674 0.6674 1
11BA 2011 04591 1.0648  0.4311  0.9586  0.4498 1 04498 04498 0.4451  0.9686 1 0968  0.9686 1
2 BAdmin 2010  0.6639 175 03794  0.9321 0.407 1 0.407 0.407  0.7123  0.5326 1 05326 0.5326 1
12 BAdmin 2011  1.0345  3.4081  0.3035 1 0339 1 03035 0.3035 1 0339 1 03035 03035 0.8931
3 B Agric 2010 03536 0.8889  0.3978  0.7072  0.5625 1 05625 0.5625 0.5  0.7956 1 07956  0.7956 1
13 B Agric 2011 03352 09167 0.3657 0.7243  0.5049 1 0.5049  0.5049 05 07314 1 07314 0.7314 1
4 BComm N 2010 0.2181  1.0459  0.2085  0.8539  0.2442 1 0.2442 0.2442 0.2554  0.8164 1 08164 0.8164 1
14 B Comm N\ 2011 0.174  0.8746 0.199  0.9758  0.2039 1 0.2039  0.2039 0.2 0.9949 1 0.9949  0.9949 1
5 B Social Sc 2010 1 24568 0.407 1 0.5459 1 0.407 0.407 1 0.5459 1 0.407 0.407  0.7455
15 B Social Sc 2011  0.4984 11601 0.4296  0.9553  0.4498 1 04498 0.4498 0.4451  0.9652 1 09652  0.9652 1
6 BTheolog 2010 1 1 1 1 1 1 1 1 1 1 1 1 1 1 max
16 B Theolog 2011 0.9224  0.9224 1 1 1 1 1 1 1 1 1 1 1 1 max
7 B.Comm A 2010 0.152  0.8189  0.1856 0.76  0.2442 1 02442 0.2442 0.2 0.928 1 0.928 0.928 1
17 B.Comm A 2011  0.1549 1.2077  0.1283  0.6289  0.2039 1 02039 0.2039 02  0.6413 1 06413 0.6413 1
8 Bsc 2010  0.4428 1.5835 0.2797 0.9161  0.3053 1 03053 0.3053 04834 0.5785 1 0578 0.5785 1
18 Bsc 2011  0.2334  1.0663  0.2189  0.8587  0.2549 1 02549  0.2549 0.25  0.8756 1 08756 0.8756 1
9 BscAgric 2010 07136  1.3266  0.5379  0.9563  0.5625 1 05625 0.5625 0.7462  0.7208 1 0.7208 0.7208 1
19 Bsc Agric 2011  0.4533 1.0128 0.4476  0.8865  0.5049 1 0.5049  0.5049 0.5  0.8952 1 0.8952  0.8952 1
10 LLB 2010 1 13928 0.718 1 07626 1 0.718 0.718 1 0.7626 1 0.718 0.718  0.9415
20 LLB 2011 0701  1.1221 0.6248  0.8813  0.7089 1 07089 0.7089 0.7065  0.8843 1 08843 0.8343 1

Table 2: DEA Results by Degree Programme
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For example, the BA’s TFPE of 0.50 tells us that the productivity of the BA's programme is 50% less than the maximum
productivity that is possible using the resources available in 2010 (period 1), and 57% less than the maximum possible in
2011 (period 2). The finding that, OTE of 0.92 OSE of 0.54 tells us that productivity shortfall is due to chiefly scale
inefficiencies. More comparisons of the efficiencies of these programmes are displayed in the bar graphs above.

When inspecting the Returns to Scale (RTS) (see figure 8 below), that is, which part of the efficient frontier the
programme is falling under, it revealed that B. Soc Science (0) fell under Constant returns to scale (CRS), and all the
other programmes (1), fell under Increasing Returns to Scale (IRS). The understanding of returns to scale helps in
understanding what happens when all the inputs are increased by a multiplier of m. Increasing Returns to Scale (RTS)
means that when inputs are increased by m, output increases by more than m. Constant Returns to Scale means that
when inputs are increased by m, then output increases exactly by m. Decreasing Returns to Scale denotes that when
inputs are increased by m, our output increases by less than m. The results presented below show that there is incentive
to increase inputs as output will increase by more than the input multiplier, except for the B Soc Science programme
where the output will increase by exactly the same multiplier as the input.
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CRS_TE
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Figure 8: Returns to Scale

Also, it is imperative to note here that after checking for slackness in any of the inputs and outputs, no slack was found.
This means that all inputs can be increased and the efficiency of programmes improved in the process.

6.4 The predictors of efficiency in Foundation Provisioning programmes of the various Faculties.

Below, is figure 9 which shows the regression model computed to ascertain predictors of efficiency in the foundation
Provisioning programmes of the various faculties.

. reg eff training supportservice remuneration experience

Source Ss df MS Number of obs = 20

FC 4, 15) = 4.41

Model .611152355 4 .152788089 Prob > F = 0.0149
Residual .520021253 15 .034668084 R-squared = 0.5403

Adj R-squared = 0.4177

Total 1.13117361 19 .059535453 Root MSE = .18619

eff Coef. sStd. Err. t P>Jt] [95% Conf. Interval]
training -.190969 .0905957 -2.11 0.052 -.3840692 .0021313
supportser~e .3325854 .2899346 1.15 0.269 -.2853956 .9505664
remuneration -.0003645 .0001267 -2.88 0.012 -.0006345 -.0000944
experience .144149 .0356927 4.04 0.001 -0680717 .2202262
_cons 3.270751 .9652018 3.39 0.004 1.213472 5.32803

Figure 9: Regression Model for the predictors of foundation provisioning efficiency

From this model, the experience of running a foundation programme (0.001) and remuneration (0.012), explain positively
the predictors of efficiency in all four Faculties. Training workshops for lecturers and Supplemental Instruction (SI) support
to foundation students were not significant. The model shows that over 54% (R? = 0.5403) of the variations in the
efficiency scores in foundation programmes in the selected university are explained by the controlled variables, namely:
training, SI, remuneration and experience of running the programme. It was of interest to check how the results appear
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after controlling for random effects. Using General Least Squares method, we learnt that 54% of the between programme
variations can be explained by the model, and up to 60% of the within programme variations. A Prob > Chi2 of 0.000
provides confidence of the fitness of the model, at 5% significance level.

. xtreg eff training supportservice remuneration experience, re robust

Random-effects GLS regression Number of obs = 20
Group variable: Program Number of groups = 10
R-sq: within = 0.6030 Obs per group: min = 2
between = 0.5393 avg = 2.0
overall = 0.5403 max = 2
Wald chi2(4) = 120.65
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000
(std. Err. adjusted for 10 clusters in Program)
Robust
eff Coef. Std. Err. z P>lz| [95% Conf. Interval]
training -.190969 -0482193 -3.96 0.000 -.2854771 -.0964608
supportser-e .3325854 -2876367 1.16 0.248 -.2311721 .896343
remuneration -.0003645 -0000447 -8.15 0.000 -.0004521 -.0002769
experience -144149 -0489558 2.94 0.003 .0481974 -2401005
_cons 3.270751 -4136217 7.91 0.000 2.460067 4.081435
sigma_u .20574952
sigma_e .02831593
rho .98141189  (fraction of variance due to u_i)

Figure 10: Regression model for between programmes
6.5 Foundation Provisioning efficiency and academic success in main stream

To determine whether programme efficiency is related to academic success, prediction analysis was carried out and the
graphical results are shown in figure 11 below.
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Figure 11: Linear prediction of efficiency and mainstream academic success

Though the relationship is weak, the results suggest that efficiency of programmes significantly predicts pass rates in the
mainstream. This means that the programmess with higher efficiency scores (0.7 -1) had high pass rates for their
students in the mainstream ranging between 80 and 90 percent. Also, the programmes with low efficiencies (0.2-0.4) had
pass rates below 50%. There are however, programmes that had high pass rates even though they had low efficiency
scores.

7. Discussion

The method of studying educational efficiency employed is based on a longitudinal analysis of a cohort of students’ data
as did other studies such as Tattersal, Waterink, Hoppener, and Koper (2006). The use of Data Envelopment Analysis
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(DEA) as the primary method for analysing the efficiency of educational programmes finds support from other studies of
efficiency of schools systems (Carter, 2012; Giminez, Prior, and Thieme, 2007; Jeon and Shields, 2003) that state the
importance of using DEA models when studying efficiency at both institutional and programme levels. Caution should be
exercised when looking at the overall efficiency level of foundation provisioning institutionally which is at 44%. This is
because of what Cooze (1991) refers to as the myriad of factors that impinge upon students’ achievement, an outcome
variable in efficiency studies in the education sector. These factors were not captures in the model for this particular
study.

The findings of this research on the bearing that remuneration levels have on efficiency are consistent with Badri
and Mourad (2012) who found that cost per teacher was an input variable that had the greatest impact on the efficiency
levels of schools. However, in a study by Carter (2012) the average teacher base salaries were found to be ineffective in
predicting efficiency. Since the years of experience of running foundation have a significant bearing on the efficiency for
this particular study, a consideration for the sharing of “good practices” in the operations of Faculties and programmes
would benefit foundation provisioning institutionally (Badri and Mourad, 2012). Most studies on educational efficiency
have not considered this aspect, except for those studies that looked at years of teaching experience. For example, in
Carter (2012) teachers’ average years of experience shows statistically significant effects on efficiency.

The presumed impact of expending resources on teaching development training workshops for foundation
provisioning lecturers, and its bearing on students’ learning outcomes, that is pass rates, did not seem to have any
significant effect on efficiency. This could be attributed to the fact that the effects of professional development are difficult
to observe and problematic when quantified and manipulated. Measuring efficiency with inputs that are problematic is
captured in Jeon and Shields (2003) assertion that schools may manipulate practices and the curriculum to achieve
better looking results rather than these being the results of developmental training workshops.

Again, the effects of support for students, in the form of Supplemental Instruction (SI) did not have any significant
impact on efficiency. Perhaps, the voluntary nature of SI, and the fact that not all the foundation modules and students
made use of Sl accounts for this insignificance. The finding on the positive relationship between efficiency and pass rates
suggests that improving the educational productivity through allocations, reallocations, and optimum utilisation of the
input variable could lead to improve academic performance.

8. Conclusions

Generally, overall efficiency of Foundation Provisioning in a selected Higher Education Institution is low at 44% with the
majority of programmes falling below 50% in TFPE. Though the efficiency model used consisted of only four input
variables and one output variable, we conclude that the efficiency model succeeded in explaining more than 56% of the
variations in the efficiencies in foundation provisioning. The study concludes that there are variations in the efficiency
levels of faculties and programmes and these are accounted for by the salary levels of foundation lecturers as well as the
Faculty's experiences of running foundation provisioning. Though supplemental instruction and teaching development
support were insignificant, they are important components of the input variables that warrant proper conceptualisation
and operationalisation so that they are used to explain the efficiency levels of programmes and faculties. The positive
relationship between efficiency at foundation and academic performance in the mainstream makes us to conclude that
improving academic achievement in the mainstream requires the improvement of the efficiency levels of programmes and
Faculties in the foundation/extended year. Therefore, if the university wants to improve pass rate of foundation students
in main stream, improving efficiency of each programme is the starting point.

9. Recommendations

The study recommends research that will expand the model to include other input variables such as foundation lecturers’
qualifications, class sizes in the modules, and years of experience in teaching foundation. As far as the outputs, we
recommend that a similar study should be conducted that would look into the qualitative indicators of passes in the form
of grades over and above the quantification of pass rates in the modules. At practice level, in the Faculties and
programmes, the study recommends improvement of efficiency levels of programmes by altering the input variables or
match resource allocation to the achievement of targets. This could be done by modifying the allocation of resources,
reduction in the consumption of resources, and improving the management of resources to increase results, and
decrease in the wastage of resources.
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