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Abstract. Quality Assurance is one of the core elements of the Bologna Process in European Higher Education
and the Bologna Process data of the programs can serve as a rich resource for assessing program quality and
benchmarking since the data follow a standardized framework for any program. Despite the standardized
framework, the data of each program require an organization in order to come up with comprehensive measures so
that such measures can become comparable between programs. This paper aims to propose an analytical approach
for academic program quality assessment utilizing the Bologna declarations of the programs. First, we propose a
methodology on data organization. Second, the organized data are used for assessments at program and
subdivision levels via Data Envelopment Analysis. We illustrate our proposed methodology in an application to
Business bachelor degree programs in Turkish universities. We discuss the implications to various stakeholders of

higher education from policy makers to students.
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1. Introduction

The DBologna Process in Europcan Higher Education aims at the cstablishment of a common, more
competitive and a transparent higher cducational arca for the member states. Launching of the program in
1999 brought out a standardized framework for measurement of educational contribution. Program quality
assurance is one of the core elements of the Bologna Process. Therefore, measurement of the program
quality throughout the European educational area is a remarkable area of interest. Any measurement would
require valid data and the Bologna Process framework provides valuable information for that. In the scope
of the process, cvery higher education program in cvery member state has identically organized a chain of
data. The path to create an overall impact begins with the outcomes of the courses at the bottom, it fosters
the National Qualifications Framework and at the top level sustains the Framework for Qualifications of the
European Higher Education Area. This means that a vast amount of information on the quantity and the
quality of the higher education programs in Europe is available in a consistent manner. Such quantitative
data can be assisted in evaluation of educational programs from different perspectives targeting at various

stakcholders from cducational policy makers to students.
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The motivation of this paper arises from the idea that an analysis framework for assessing quality of
tlic academic programs can be established and for this purpose, the Bologna Process data of higher
education programs can serve as perfect indicators since there exists a homogeneous structure for any
program. However, for those to analyze Bologna data of the higher education programs, there exists a
challenge to face with. Although the program qualification declarations of each program (prepared by the
academic departments pursuing them) follow a standardized framework, the data set of each program is still
dispersed and requires an organization in order to come up with comprehensive aggregated measures at the
program level so that such measures can become comparable between programs. The paper aims to provide
an analytical approach for academic program quality assessment and benchmarking through utilizing the
Bologna Process data of the programs. The intended method is the Data Envelopment Analysis (DEA),
which is a well-established relative performance measurement methodology to assess units pursuing similar
activities [8]. A critical step to fulfil our objective is to come up with aggregate measures from the Bologna
data so that program outcomes are comparable. Thus, an important question arises: How can we aggregate
and standardize the Bologna data of the programs? The paper primarily seeks for an answer to this
question. The contributions of the paper arc twofold. First, it proposes a novel methodology on data
organization for Bologna data of the academic programs. Second, the Bologna data is first time used with
DEA for academic program quality assessment and benchmarking purposes at both program and
subdivision levels. We illustrate our proposed methodology in an application to Business bachelor degree
programs with the Bologna Process accreditation carried by Turkish universities. Although the sample
includes Business programs, the proposed methodology can be adapted to any other program and it enables
cross comparisons between academic programs.

The organization of the paper is as follows: Section 2 provides the basic concepts of the Bologna
Process with key definitions. Section 3 introduces the proposed data organization methodology for the
program qualification data. Section 4 is devoted to DEA methodology and model design. Section 5 presents
tlic results for the analysis. Section 6 provides a critical review of the data collection process in Bologna and
the potential ways to improve proposed methodology. Section 7 concludes with tlic policy implications for
potential stakeholders.

2. The Bologna Process and Framework of Qualifications

The foundation of the Bologna Process stands upon the Sorbonne Declaration signed in 1998 by ministers of
France, Germany, UK and Italy. It is followed by Bologna Declaration in 1999 signed by 30 countries
resulting in the establishment of European Higher Education Area (EHEA), aiming a common, more
competitive and a transparent higher educational area for the member states to provide coherence
throughout the higher education programs and to resolve common problems with common policies.
Following the Bologna Declaration, Ministerial Conferences have been held in every two years (European
Higher Education Area History [10]). Turkey became a member in 2001. The adaptation and continuity of
tlic program is enforced by Higher Education Council of Turkey. One of the key concepts of the Bologna
Process is the National Qualifications Framework (NQF). NQF is described as: "The single description, at
national level or level of an education system, which is internationally understood and through which all
qualifications and other learning achievements in higher education mag be described and related to each
other in a coherent way and which defines the relationship between higher education qualifications" (sec
European Higher Education Area Glossary [9]). It provides standardized descriptions for the academic
programs so that the qualifications gained in any program throughout the member higher education
institutions can be comparable.

The framework defined in the Bologna Process is a bottom up process that begins from the
individual courses at the bottom resulting a general framework for the EHEA at the top. As a part of the
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Bologna Process, every academic program adapts its curriculum to the Furopean Credit Transfer and
Accumulation System (ECTS). ECTS brings comparability and mobility between academic programs.
ECTS credit for a course in an academic program is calculated relying on the workload projected both in
and out of the class to succeed the given course. Also, for each course, a matrix that matches the course
learning outcomes with the program learning outcomes is identified. Therefore, each course in each
academic program has an ECTS credit together with the contribution of the course to the learning
outcomes of the program as a whole. Program outcomes are associated with the NQF depending on the field
(social sciences, business and administrative sciences, engineering, medicine etc.). NQF for member states
builds up to Framework for Qualifications of the Furopean Higher Education Area at the top level. Quality
agsessiment in the scope of the Bologna Process mostly relies on The Standards and Guidelines for Quality
Assurance in the Furopean Higher Education Area (ESG) [29] defining a set of common framework for
quality at different levels (first published in 2005).

The adaptation and implementation of the Bologna Process together with evolution of quality
assurance standards have been heavily studied in the higher education literature. The research can be
thought in two groups: owerall Europcan higher education cvaluations ([2], [12], [14], [15], [18], [21], [22],
[27], [30]) and country-based evaluations ([3] in Germany, [20] in Finland, [25] in Hungary, [26] in the
Eastern Europe; [28] in Greece, [31] in Spain). The argumentations provided in the papers are at both
macro and micro levels. Most of the papers involve discussion of the standards and recommendations for
improvement. They usually question the robustness of the system and assess the coffects of the Bologna
Process on higher cducation in Europe. The rescarch including empirical analysis, especially in country-
basis, predominantly rely on the data collected via surveys or structured interviews. At this point, current

paper proposes a differing tool in order to provide a new insight in quality assessment.

3. Proposed Data Organization Methodology

The Bologna Process data for academic programs follow a specific framework, however, an organization is
required for comparability at the program level. In this scction, we aim to answer the question: How can we
organize the Bologna data of the programs? For a better understanding, we illustrate the data organization
mcthodology over the Business Administration undergraduate degree program provided by Hacettepe
University, Department of Business Administration in Ankara, Turkey. The proposed methodology is

applicable to any program data and generalizations are provided following the illustration.

3.1, Tlustration for Data Organization

Number of

L Number of Total Number of
Subdivision Compulsory N
Optional Courses Courses
Courses
Management and Organization (M&O) 7 15 22
Accounting and Finance (A&LF) 4 10 14

Marketing and Production (M&D) 4 20 24

Quantitative Mcthods (QM) 7 9 16
Business Law (BL) 2 3 5
Total 24 57 81

Table 1. HUBAP Courses
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HUBAP Learning Outcomes

Courses 1234567829 10 11
Financial Management | 545 12 3 455 3 2
Operations Research Il 342 3 145432 4
Marketing Management | 53512545 2 3 2

Table 2. Contribution Values of Example Courses in HUBAP

Haecttcpc University Business Administration Program (HUBAP) is a Bologna Process accredited
program with the relevant data published publicly. The department (as any other business department in
Turkey) offers courses from 5 main subdivisions. Each subdivision is responsible for a number of compulsory
and optional (elective) courses. The numbers of compulsory and optional courses offered by subdivisions in
HUBAP arc presented in Tabic 1. An academic program to be accredited to the Bologna Process, one of the
several requirements is to list the learning outcomes. Learning outcomes identify different, knowledge, skills
and competencies, a student graduating from that academic program will gain. HUBAP has 11 learning
outcomes (Hacettepe University Bologna Information Package [13]). The learning outcomes can differ in
number and in content from one program to another. For instance, Economics program package of the same
university declares 12 outcomes. For each course in the program, the teaching staff declares a 1 to 5
contribution value revealing to what degree that specific course contributes to the learning outcomes of the
program. Table 2 presents the relationship between 3 example courses in HUBAP and learning outcomes of
the program.

HUBAP Learning Outcomes

NQF-HETR Qualifications Sub - Description
1 2 3 456 7 89 10 11
1 Knowledge (Theoretical, Factual) 1 1 1 1
2 Skills (Cognitive, Practical) 1 1
2 11 1 1
3 Competence (Ability to work 1 1 1
responsibility) 2 1 1
3 L i i
4  Competence (Learning) 1 1 1 1
2 1 1
5 Competence (Communication and 1 1 1
2 1 1
3 1 1
4 11
0 Competence (Special To Field) 1 1 1
2 11 1
3 1 1
4 1
5 1 1

Table 3. Relationship between HUBAP Outcomes and NQF-HETR Outcomes
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Each member state in the Bologna Process has National Qualifications Framework (NQF)
determined by the national authority of the given state. Each program under each national authority should
match its learning outcomes with this framework depending on its main field (social sciences, business and
administrative sciences, engineering, medicine etc.). NQF for Higher Education in Turkey (NQF-HETR)
present 6 main qualifications for Business and Administrative Sciences field degree programs. Each of these
qualifications has sub-descriptions (see NQF-HETR [24]). Table 3 presents the relationship between
HUBAP learning outcomes and NQF-HETR qualifications in business and administrative sciences field. The
value “1” indicates that the learning outcome matches with the given NQF-HETR qualification.

The relationship tables between learning outcomes of a program and NQF outcomes is key in the
data standardization process. As mentioned above, different programs (even from the same subject area)
may be declared as producing different number of learning outcomes. However, they arc all relate to NQF
framework at the end. This enables us to aggregate the data of all courses in all programs to one common
ground defined at the national level. Given the information in Tables 2 and 3, each course in the HUBAP
can be associated with NQF-HETR qualifications. The same is valid for any business program in Turkey
even if it lias different number of learning outcomes since the program also has such relationship tallies.
Nevertheless, the same could be done for Economies program (which lias 12 learning outcomes) courses as
well and the measures would be comparable since both Business Administration and Economics programs
are subject to same NQF defined for Business and Administrative Sciences field. Last but not least, it is
possible to produce aggregate measures for programs in any main field with the same approach, for
example: engineering, because all engineering programs are subject to NQF for engineering field.

Sub - Average
NQF-HETR Outcomes o Total Score Count
Description Score
Knowledge (Theoretical, Factual) 1 11 3 3.67
Skills (Cognitive, Practical) 1 2 1
3.80
2 17 4
Competence (Ability to work independently 1 2
and taking responsibility) 2 4 2
3 12 3
Competence (Learning) 1 13 3
2 6 2
Competence (Communication and Social) 1 6 2
2 5 2
3.30
3 6 2
4 3 2
Competence (Special To Field) 1 10 2
2 6 3
3 7 2
4 5 1
5 T 2

Table 4. Contribution Scores of Financial Management | to NQF-HETR

NQF-HETR qualifications can be thought in three main categories: knowledge, skills and
competence. Using the relationship data of each course with program outcomes, we calculate knowledge,
skills and competence scores for each course revealing their contribution to these three main categories. To
illustrate, for Financial Management | course, weighted average scores arc presented in Table 4. For each
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course, 3 scores devoted to knowledge, skills and competence are calculated accordingly. Among HUBAP
learning outcomes, articles 6, 9 and 10 arc associated with knowledge (see Table 3). Financial Management
| contributes to HUBAP learning outcomes 6, 9 and 10 with scores of 3, 5 and 3 (out of 5), respectively (see
Table 2). The average score of Financial Management | for knowledge qualification is 3.67. For the NQF-
HETR. qualifications with sub-articles, the method is applied with a similar manner. Learning outcome 5 of
HUBAP is associated with abilities sub-article 1 and learning outcomes of HUBAP 2, 3, 6 and 8 are
associated with skills sub-article 2. Financial Management | contributes to outcomes 2, 3, 5, 6 and 8 with
scores of 4, 5, 2, 3 and 5, respectively. The average score for this course dedicated to skills is 3.80.

Courses Knowledge Skills Competence
Compulsorp Coarses 3.83 3.50 3.07
Financial Accounting I 4.00 3.20 2.97
Financial Accounting Il 4.00 3.20 2.97
Financial Management | 3.07 3.80 3.30
Financial Statement Analysis 3.07 3.80 3.03
Optional Courses 3.57 3.44 3.30
Cost Accounting 3.33 3.60 3.03
Financial Management Il 3.67 3.80 331
Financial Institutions 3.33 3.20 3.07
Advanced Cost Accounting 3.33 3.00 3.03
International Finance 4.00 4.00 4.07
Behavioral Finance 3.67 3.20 3.03
Current Issues in Finance 3.33 3.60 3.38
International Accounting Standards 3.00 2.60 3.21
Auditing 3.07 2.80 331
Commercial Banking 4.33 3.40 3.55
Overall 3.04 3.40 3.23

Table 5. Accounting & Finance Contributions to Qualifications

Having the knowledge, skills and competence scores for all courses held in HUBAP and knowing
that courses are offered by different subdivisions in the department, subdivision contributions to 3
categories arc calculated by averaging the scores of courses associated with each subdivision. Tabic 5
presents the contribution scores of compulsory and optional courses together with overall subdivision scores
for Accounting fc Finance subdivision.

As given in Table 1, each subdivision is responsible for different numbers of compulsory and
optional courses. Such a distinction can also be considered while calculating the contributions to NQF-
HETR categories. Table 6 summarizes the scores for each subdivision relying on the compulsory and
optional courses of the given subdivision. Overall contributions arc also provided. Note that the overall
contribution scores arc not exact averages of scores of each subdivision. This is because some service courses
sueli as offered by outside departments arc also accounted in the calculation of overall contributions.

Subdivision Knowledge Skills Competence
g" Do E: % Management and Organization 3.57 3.57 3.64
o p P 8 * Accounting and Finance 3.83 3.50 3.07

Wwww.manaraa.com
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Marketing and Production 3.08 3.55 2.98
Quantitative Methods 3.29 3.77 3.19
Business Law 3.33 3.70 3.48
Overall 3.40 3.61 3.46
Management and Organization 3.33 3.21 3.38
H v Accounting and Finance 3.57 3.44 3.30
§ \Z Marketing and Production 4.05 3.91 3.87
£H D Quantitative Methods 3.48 3.67 3.23
Ou Business Law 4.00 4.27 4.35
Overall 3.71 3.65 3.59

Table 6. Subdivision Contributions to Qualifications wrt Compulsory and Optional Courses

3.2. Generalizations for Data Organization

The proposed methodology is applicable to any program accredited to the Bologna Process
regardless of the number of learning outcomes, number of subdivisions or the field which the program
belongs to. It results in comparable measures for quality assessment due to the wcll-cstablislicd nature of
the Bologna Proecss declarations of the programs. Suppose there exists a degree program with o learning
outcomes and n subdivisions. The set Q = {1,2,3} represents the main qualifications defined by National
Qualifications Framework (NQF) namely as: knowledge, skills and competence, which is standard regardless
of the field of education (social sciences, business and administrative sciences, engineering, medicine etc.).
Let:

Wj : Contribution value of a course to learning outcome j as identified by the department where j =
1,2,....0 (see Table 2 for contribution values of some courses in HUBAP)
gjs : Relationship between outcome j and qualification t in terms of sub-article s wherej = 1,2, ..., 0 and

t= 1,23 and s is dynamic depending on the field (see Table 3 for NQF outcomes of business and
administrative sciences field in Turkey and learning outcomes of HUBAP ).

The Contribution Score of a compulsory course i in qualification t where t 6 Q is calculated as
follows (see Table 4 for scores of one compulsory course in HUBAP):

_ XvsXle W Qt'f
Rt (1)

The Contribution Score of an optional course i in qualification where t 6 Q is calculated as follows:
ts

2
It ~ XvsXUtf

The Contribution Scores for compulsory and optional courses of subdivision i with m compulsory
and e optional courses in qualification t where t 6 Q is calculated as follows (see Table 0 for HUBAP data):

CDIVR; 97'CRb @
m
CDIVOit = 2=t @

The Contribution Score for the compulsory and optional courses of the program with n subdivisions
contributing in qualification t where t 6 Q (see Table 0 for HUBAP data):
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_ Y CDIVR;:+¥L  COUTRy

CPROR; = " (5)
CPROO, = p cmvoit:-lzi:l COUTO ;4 ©

Note that there may exist compulsory and optional courses which arc not associated with any of the
subdivisions. They are offered by other departments and represented with COUTR and COUTO, respectively.
These values are calculated with the same methodology provided above.

4. Application

This scction aims to demonstrate how the Bologna Process data of the programs obtained as in Scction 3
can be utilized for academic program quality asscssment and benchmarking. The methodology for
assessment is selected as Data Envelopment Analysis (DEA) for its ability to handle multiple outputs and
its capability of providing benchmarks for units evaluated. Below, we provide basics of DEA modelling and
our model design.

4.1. Data Envelopment Analysis (DEA)

Data Envelopment Analysis (DEA) is a non-parametric performance measurcment approach for identifying
relative efficiency of Decision Making Units (DMUs) that are producing multiple outputs using multiple
inputs. DEA has been presented to the literature by the study of Charnes et al. [5]. Since then, DEA models
have been widely applied for the real world organizations in different industries including public and private
scctors all over the world. In DEA modclling. The cfficiency of a DMU is measured relative to all other
units with the simple restriction that all DMUs lic on or below an cfficient fronticr. For cach unit in a data
set, a separate linear programming model is solved to investigate if there is a possibility for a unit to
improve its performance. If there is no potential improvement for a unit (which means that it is performing
efficiently relative to others), the linear programming model results in assigning an efficiency score of 100%
to that unit. The unit(s) with 100% cfficiency defines the cfficient fronticr. Below, we provide basic
modclling idea of DEA. For further information, sce [8].

Let us consider n decision making units. We assume that cach decision making unit j for j
1,2,..,n uses m different inputs.x;;. Fori=1.2,..,m and produces s different outputs.y,;. For r =
1,2,...,s. The original DEA modecl proposed by Charnes ct al. [5] is called as CCR model. Let ¢ represent
the efficiency score for unit 0. Variables 4; are introduced corresponding to each decision making unit (f =
1,2,..,n) to form a Production DPossibility Set (PPS) cousisting of observed units, their convex
combinations, scaled units (because constant returns to scale is assumed) and outperformed units. The
linear programming formulation to calculate the efficiency score of unit o is given below:

Max ¢ (7)
s.t.

n
Z;l] XL-]- S xio i= 1,2, e, m
j=1

n
Z/lj Yrj 2 ®Vro r=12,..,s
j=1

A =0 j=12,..,n



Benchmarking in Higher Education Using Data Envelopment Analysis and the 309
Bologna Process Data

DEA is a powerful tool not only to calculate relative efficiency scores but also to identify benchmark
units for inefficient units. Benchmark units can be identified through optimal X values and they are often
referred as reference sets for inefficient DMUs. The reference (or benchmark) units represent radially the
closest units on the frontier to the evaluated inefficient unit. The inefficient unit can adjust itself by making
use of practices in the benchmark units. One of the major areas that DEA has been applied is higher
education. It has proven itself as an effective tool to assess higher education performance and to derive
promising policy implications (see Johnes [17] for a review). Different focuses on efficiency in studies
applying DEA can be observed as teaching efficiency [1], research efficiency ([6], [16]) or overall efficiency
where both research and teaching dimensions are considered ([19]). DEA is also used as a ranking tool to
support student university selection ([4]).

4.2. Modelling of the Problem

We utilize the data organized for Business programs in Turkey for the program quality assessment and we
approach this problem as an output-maximization type DEA problem. Figure 1 depicts where the intended
evaluation stands in the higher education context. Of the two main functions of academic departments,
academic program design is one of the key elements of teaching component. This is the part to which the
Bologna Process is heavily contributing in European Higher Education context. It is possible to measure
performance at any stage defined in Figure 1. Therefore, it is possible to define different factors at any stage
evaluations. Wc primarily focus on the quality in program design and while doing that we make use of
organized Bologna Process declarations of the academic programs. As mentioned above, DEA is an
efficiency measurement tool, in which units are relatively evaluated. Here, it is necessary to point out that
wc borrow the idea of “efficiency” to serve as an indicator of academic program “quality” within the context
of the Bologna Process declarations of the programs. Wc built our idea upon principles of the Bologna
Process Quality Assurance System, which emphasizes continuous evaluation and improvement throughout
the process. From this aspect, we establish an analogy between “evaluation” objective of Quality Assurance
System and well-known quantitative “performance evaluation” stream in the Operational Research
literature. Wc define the problem as a “performance evaluation” problem and propose that DEA can be a
tool to measure the academic program quality in the Bologna Process declarations context. As a natural
result of this analogy, the concept of efficiency becomes an indicator of academic program Bologna
declaration quality

Figure 1. Focus of the Problem

The sample consists of 38 Business undergraduate degree programs in Turkish Universities with the
Bologna Process data available. The organization methodology in Section 3 is applied to all courses of 38
business programs and aggregate measures for subdivisions in each Business program are obtained. The
data collection has required analysing learning outcomes for almost 4000 courses. Resulting data set is
peculiar in two aspects. First, the determination of the input-output factors is exceptional. Second, the
values of factors are between 1 and 5.

DEA requires the identification of input and output factors. General tendency is that if the value of
a factor is aimed to be maximized (minimized), then it is an output (input) factor. In that sense, we have a
unique ease that all factors obtained in preliminary analysis (contributions of the programs or subdivisions
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to qualifications) behave as outputs. Since there is no direct input to be identified to serve to produce those
outputs, we prefer to utilize fixed input DEA model where only input variable is taken as 1 for all units and
focus on output maximization. Such model is known as ‘purc output modcl’ introduced by Lovell and
Pastor [23]. Two relevant options might be considered as input factors here. Once relevant option could be
the number of courses in the given program. However, using such an input factor is debatable for a clear
reason that the programs with richer sets of courses will be seemed as consuming more resources than
others. Simply, the objective of an academic program is not to contribute more with less number of courses.
Sccond option could be the number of faculty as in other DEA applications to higher education. However, it
would not be accurate to assert that the contributions of programs to the knowledge, skills and competence
arc directly associated with the quantity of people pursuing the program. Also, not all staff is fully engaged
with teaching and it is impossible to differentiate since the numbers in the Higher Education Council are
aggregate.

Another exceptional side of the data is associated with the output factor values. It is important to
mention that in measuring cducational quality, it is likely to come up with discrete factor values (such as
satisfaction or ranking) and convexity assumption of DEA may not hold. However, for our case, although
the initial measures consist of discrete data points between 1 and 5, the final measurcs derived after data
organization to be used in DEA are continuous (see Table 6). Therefore, convexity assumption is not
violated. On the other hand, although the measures are continuous, there is another aspect to be considered
that our output data are limited between 1 and 5, which requires handling. As mentioned in Section 4.1
envelopment form of DEA modelling is based on a production possibility set including scaled units because
constant returns to scale (proportionality) is assumed. The proportionality assumption leads the scaled
units to be members of the PPS. However, in our case, scaled units with the output values less than 1 and
more than 5 are infeasible. Thus, the PPS should be bounded with the units with output values less than or
equal to 5. For that specific purpose, we design our DEA model based on Output Oriented Bounded
Variable DEA modelling proposed by Cooper ct al. [7]. It enables sctting upper and lower limits to output
values in the production possibility set by simply incorporating following constraints to model (7), where L)

and Uﬁ' represent lower and upper bounds for output valucs. For our case, L3T' =1 and Uﬁ’ =5.
n y _ 7
Yicadiyriz Ly r=12,.,s ()
n y _
Yy <UD r=12,..,s ()

After the DEA model is specified as above, cfficiency analysis of business programs is performed at
two levels:

Level 1. Program-based Efficiency: At this level, the business programs in 38 universitics of
Turkey arc asscssed based on their overall program contribution scores to the knowledge, skills and
competence factors calculated regarding compulsory (CPROR) and optional (CPROO) courses (sce
highlighted rows of Table 6 for the data of HUBAP). There arc 6 outputs for cach program (knowledge,
skills and competence for compulsory and optional courses). Note that CPROR and CPROO scores are not
exact averages of subdivision contributions (CDIVR or CDIVO) due to the fact that the contribution of
courses offered by outside department (COUTR and COUTO) are also accounted in calculating CPROR and
CPROO.

Level 2. Subdivision-based Efficiency: The efficiency is assessed at a sub-level. CDIVR and
CDIVO scores of all subdivisions are used. Each of 5 subdivisions (Management & Organization, Finance &
Accounting, Marketing & Production, Quantitative Methods and Business Law) under the Business
Departments arc evaluated relative to analogous subdivisions in other departments. Thercfore, the analysis
consists of 5 different analyses conducted for cach subdivision (sce Table 6 for the data of HUBAP

subdivisions).



Benchmarking in Higher Education Using Data Envelopment Analysis and the 311
Bologna. Process Data

5. Results

Below, we discuss some key findings of our asscssment in business programs by 38 Bologna Process

accredited departments in Turkey.

Level 1 Level 2
Program-based M&O A&F M&P QM BL
Average Efficiency Scores 76,9% 77,8% 77,4% 81,4% 78,2% 70,6%
Number of Efficient Units 6 3 4 7 9 6

Table 7. Average Efficiency Scores and # of Efficient Units

Efficient Programs and Reference Sets. The results for level 1 analysis reveal that the average
efficiency score is 76.9% and 6 out of 38 programs are found to be efficient. The results for level 2 analysis
reveal that there is no program efficient in terms of all five subdivision contributions. Some programs are
efficient in terms of 4 subdivisions (U36) or 3 subdivisions (U2, U3 and U23). These results reveal that
being cfficient in program-based cvaluation docs not cnsure cfficiency in terms of all subdivisions. This fact
points out the importance of the subdivision based analysis in order to put strengths or the weaknesses of
the programs. An important point to note about level 1 and level 2 analyses is that the cfficiency scores of
the program as a whole at level 1 are not averages of efficiency scores of subdivisions at level 2 since level 1
data set includes additional contribution data from out-of-department courses. The analysis considers 6
different data sets analyzed separately. Table 7 summarizes average efficiency scores and number of efficient
units for those 6 analyses. The highest average cfficiency score level is attained by Marketing & Production

subdivisions of the departments.

Level 1 Level 2
Program ID

Program-based M&O A&F M&P QM BL
U1l - - - - - 3
U2 20 - - 10 11 14
U3 3 - - 2 - 14
ur - - - - 6 -
U8 - - 22 - - -
U12 - - - - 1 -
u17 - - 25 - - -
U19 - - - 22 2 -
U20 - - - 18 - -
U22 - - 22 - - -
U23 16 18 6 - 24 -
U30 12 - - 3 - 15
U3l 6 - - - 3 12
U32 - 15 - - - -
U36 14 32 - 7 - 2
U37 - - - - 5 -

Table 8. Reference Business Programs

For incfficient programs, Table 8 summarizes the count data for the reference set (benchmarks)

both at program and subdivision levels that an cfficient program found to be benchmark to others with
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respect to each analysis. For instance, in terms of program-based efficiency, program U2 is in the reference
sct of 20 programs. When Tables 7 and 8 arc compared, it is obscrved that some programs arc cfficient but
not benchmarks to any of others. This is observed in two subdivisions: Quantitative Methods (QM) and
Marketing & Production (M&P). The number of cfficient units in QM subdivisions is 9. Seven out of
efficient units are found as benchmarks to others according to Table 8. It means that two subdivisions in
QM are outliers.

Efficiency based on Different Categories of Universities. We collate the cfficiency scores
with respect to two perspectives. First, we consider a public-private university categorization. 30 out of 38
business programs in our data set are offered by public universities. Table 9 summarizes the average
efficiency scores and number of efficient units regarding this categorization. Results reveal that programs
offered in private universities attain higher efficiency levels than public ones. It is observed that among the
listed reference programs in Table 8, four programs arc held by private universitics. This reveals that half of
the private programs in our sample arc found to be cfficient in at least onc of the models.

The sccond categorization relics on the age of the programs as an indication of cxperience. We
classify the programs to three categories as long-established (est. before 1992), mid-aged (est. between 1992
and 2006) and recently-established (est. after 2006). Years 1992 and 2006 are deliberately selected. Both are
progressive years in Turkish higher education when an expansion in number of new university establishment
is observed. The number of universitics in Turkey has increased from 29 to 53 during 1992. Another boost
has begun in 2006. Between 2006 and 2011, 88 new universitics have been established [11]. We have 7 long-
cstablished, 13 mid-aged and 18 recently-cstablished business programs in our data sct. Lower pancl of
Table 9 presents the average efficiency scores for three different categories. In general, long-established
universities attain higher levels of average efficiency. It may point out that experience has an effect on

preparation of the Bologna Process information packages.

Program-
based M&O A&F  M&P QM BL

Avcrage Efficiency Scores of Programs in:

Public Universities 74,7% 69,0%  754%  796%  T7.8%  76,0%
Private Universitics 85,0% 76,6%  847%  88.0%  80,0%  84,6%

Average Efficiency Scores of Programs in:
Long-established Universities

(est. before 1992)
Mid-aged Universitics

(cst. between 1992-2006)
Recently-cstablished Universitics

(est. aft. 2006)

80.3% 742%  90.0%  88.6%  90.0%  81.2%

70.1% 66.4%  701%  73.7%  72.0%  76.1%

80.4% 722%  T1.7%  84.1%  781%  T7.8%

Table 9. Average Efficiency Scores and for Different Categories of Programs

6. Critical Review of the Data and the Methodology

The Qualifications Framework of the Bologna DProcess aims at a standardized structure for Higher
Education programs in Europe beginning from the course level at the bottom. For this purpose, universities
in member states are subjected to provide two types of crucial information for cach academic program. One
is about how much the courses in the program contribute to the learning outcomes of the program. Sccond
is how learning outcomes arc related with the National Qualifications Framework (sce Tables 2 and 3 for
examples). It is important to mention that these initial declarations of academic departments about their
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programs may involve a high level of subjectivity. The measures are in a 1 to 5 discrete scale and of course
arc affected by the judgements of the responsible authoritics (they may include the instructors of the
courses, head of divisions or heads of departments). Such a subjective data collection process is not without
its drawbacks. Despite its subjectivity and cven reliability issues, Qualifications Framework together with
the data generated in the scope of it is one of the key components of the Bologna Process adaptations of the
universities. It is a large scale accreditation process and effects of subjectivity is inevitable. Analytical
evaluation mechanisims are necessary to overcome its drawbacks. The generation of such data sets has heen
consuming various university resources in terms of both labor and funding. Thercfore, the data is valuable,
requires attention and surcly requires auditing. These are the cxact reasons behind the data organizations
and further analytical cvaluations put forth in this paper. One of the major findings is related to the lack of
protective mechanism for over assignment of the contribution scores. Below, we critically evaluate this
potential weakness of the system followed by a potential pre-emptive mechanism to avoid it. Any
quantitative analysis targeting the Bologna Process declarations of the academic programs inevitably would
call the following question to mind: “What if a department scts the contribution values of all courses in a
program to all its learning outcomes as 5, which is the highest value possible?” Any normalization,
including proposced onc in this paper, will sct the contribution score of such programs to national
qualifications as 5. Such an extreme condition is not observed in our sample, however, currently, there is no
pre-emptive mechanism for doing so. Alternatively, we can think of overrating. Since everything relies on
what the responsible authority declares, it may not be possible to detect overrating in the current setting.
This can be thought as the major drawback of the proposed methodology. Extremely rated programs will
attain higher contribution scorcs, correspondingly, higher cfficiency levels. However, the mentioned
drawback is directly related with the nature of the Bologna Process framework itself. It is quite hard to
impose control over misjudgement or overvaluation in such data generation process. Therefore, this can be
seen not only a limitation of the proposed methodology but also as a limitation of the whole system.

Learning Outcomes

Total
1 23 45 6 7 8 9 10
Course X 55 5 5 5 5 5 5 5 5 50
Course Y 24 4 3 35 2 5 3 3 34
Course X' 55 5 5 5 5 1 1 1 1 34

Table 10. Hypothetical Example on Contribution Values

To illustrate, assume two hypothetical courses (X and Y) in a program with 10 learning outcomes.

The person(s) in charge of Course X overvalues the course and assigns the contribution values of this course

to 5 for all lecarning outcomes. This will lead contribution scores of Course X to national qualifications to be
set as 5. On the other hand, Course Y is evaluated and its contribution values are assigned to each learning
outcome as in Table 10. Its contribution scores will clearly be found as a value less than 5. Too many
courses evaluated with extreme values as Course X in a program will cause the very high levels of scores for
the program as a whole. Obviously, programs with modcrately assigned contribution values will possess a
disadvantage rclative to programs with too many Coursc X type courscs. If an upper limit for the
assignment of contribution values had been defined, such a discrepancy between courses would be avoided.
Suppose there is an upper limit of 35 in total for contribution values. In this case, Course Y would be
within limits as its current form. However, the contribution values of Course X cannot be assigned as 5
now. Let us assume an extreme case that they insist on assigning 5s. (see course X' in Table 10). In this
case, only 6 valucs could be assigned as 5 and the rest must be 1. This will affect contribution score
calculations for Course X (now it cannot be 5 in average) and thercfore, the disadvantage of Course Y

would be climinated. Such an adjustment would affect the aggregation and lead up to more fair cvaluations.
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Although there exists a problem of potential extreme assignments, it does not devalue the

importance of the Bologna Process declarations of the academic programs as indicators of program quality.

It is also worth mentioning that DEA methodology to some extent overcomes this limitation and serves as a
tool to detect outliors (i.c. potential extreme declarations). When cxamining the reference programs to
inefficient ones, it is possible to observe that some programs can be found as efficient units but not as
benchmark units to any of others. Such circumstances are also noticed in our empirical analysis (see Section
5). Those units are potential outliers and are located in the parts of the possibility set, which are hard to

attain. For such units (programs), it can be wise to check for unrealistic declarations.

7. Conclusions

Program quality assurance is onc of the core clements of the Bologna Process. The data of the academic

programs collected in the scope of Bologna Process can serve as a rich resource for assessing program

quality. This paper aims to provide an analytical approach for academic program quality assessment and

benchmarking by utilizing the Bologna DProcess data of the academic programs. For this purpose, we
proposc, illustrate and critically review a mcthodology to come up with aggregate measurcs from the
Bologna data so that program outcomes arc comparable. It is followed by using the obtained data for
benchmarking purposes with Data Envelopment, Analysis (DEA) at both program and subdivision levels. Tt
is possible to identify various potential stakeholders who may benefit from of the proposed methodology.
Although the clarifications of the methodology are focusing on a sample of business departments in Turkey,
it is applicable to any type of academic program with the Bologna Process accreditation. The proposed data

organization induces the contributions data to the commonly accepted qualifications framework that covers
all types of academic programs in a member statc and derives comparable measurcs cnabling both
university-wide and cross-university cvaluations. DEA then serves as an cffective tool to measure academic
program quality and can provide beneficial information for higher education policy making. Potential
stakeholders of the proposed methodology can be thought in three groups.

e Higher Education Councils and University Policy Makers. Being responsible of overall supervision
of the Bologna Process in a member state, Higher Education Councils can benefit from current
methodology in quality assurance, which is one of the main components of the Bologna Process
sustainability. The university administrations from rectors to faculty deans arc main collaborators
of Higher Education Councils for continuity of the process. Ficld-based overall analyses with the
help of proposed standardization can produce an overlook on the Bologna Process adaptation of
liable academic programs. It can be also beneficial to identify outliers (thus, the unrealistic
bologna data declarations) so that corrective action can be taken on such academic programs. The
nature of the method providing relative evaluations between academic programs can apparently
produce information for determination of poorly designed programs and cnable reformatory action
through benchmarking. Thercfore, the use of the proposcd methodology can play a role in
strategic planning of higher education within a certain institution or over the whole system.

e Departmental Authorities. The chairs of the departments, head of subdivisions and faculty
members in a department can benefit in asscssing and adjusting the academic program content
and quality. Since the method establishes comparable measures and relative evaluations, it serves
as a direct tool to observe an academic programs’ position in terms of its contributions to
commonly accepted qualifications among analogous programs or other programs held within the
same university. A subdivision based analysis can put subdivision contributions to a specific
program forward so that adjustments can be made in the content or distribution of the courscs

over subdivisions via benchmarking related programs or subdivisions. Thus, benchmarking
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information provided in the scope of the analysis plays an important role for the program

adjustments of the departments.

e Students. The Bologna Process data for any accredited program is currently available online on

rclated department web sites. However, in its current form, it is difficult to comparc programs
with cach other. By providing aggregated measures of subdivision or program contributions to
qualifications, the utilizing the proposcd mcthodology as a quality asscssment tool can also be
effective for students to provide insight for university selection.

In conclusion, the paper contributes to the literature by providing a framework for organizing and

utilizing the Bologna Process data for quality assessment of academic programs. We suggest that the use of

analytical tools fits well with the quality assurance objective of the Bologna Process in the European Higher

Education Arca. The proposed methodology is adaptable to different evaluations and produces results that

scveral stakcholders from policy makers at different levels to students can benefit to a great extent.
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