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The institutional and legal setting where universi-
ties operate has undergone major transformations in 
recent years. There is a global trend towards increasing 
social and !nancial accountability of universities and a 
general demand for higher transparency and responsi-
bility in decisions related to academic sta" performance 
appraisal. Bringing faculty evaluation systems in line 
with these changes became a priority in many coun-
tries. For example, in Portugal, all universities are pres-
ently working on regulations de!ning the evaluation 
systems to be applied to all academic sta". The imple-
mentation of a faculty evaluation system constitutes a 
challenge and an opportunity for strategically aligning 
the activity of the academic sta" with the university 
goals. However, despite a growing interest on perform-
ance appraisal of faculty, only a few reported studies 
propose models that cover the full range of academic 
activities and models at use are typically based on ad 
hoc scoring systems that lack theoretical soundness.

This paper proposes an innovative model for faculty 
evaluation, based on concepts and methods of multi-
ple criteria value measurement with strong theo-
retical foundations (see for example (von Winterfeldt 
and Edwards 1986) (Kirkwood 1997)) and capable of 
addressing the multidimensional nature of the evalua-
tion problem, where di"erent evaluation components 
need to be taken into consideration, and #exible 
enough to integrate both quantitative and qualita-
tive dimensions, in line with recommendations and 

guidelines on how to build comprehensive faculty 
evaluation models (Arreola 2007) (National Acad-
emy of Engineering 2009). The proposed model was 
designed, within the legal and institutional context 
of the Portuguese universities, to be used by Instituto 
Superior Técnico (IST), an engineering school with 778 
faculty members working in a wide variety of scien-
ti!c domains (ranging from mathematics, physics and 
chemistry to most branches of engineering, architec-
ture and management).

The model aims at providing answers to key questions not 
previously addressed in a comprehensive and systematic 
manner within faculty evaluation literature, namely:

When structuring the faculty evaluation model, i.e.: 
•  How to design a model re#ecting the strategic objec-

tives of the school and useful for human resources 
management? 

•  How to de!ne a coherent set of evaluation criteria project-
ing, in the various areas of academic activity (pedagogi-
cal, scienti!c, etc), stakeholders’ values and concerns 
about academic careers and institutional policies? 

•  How to describe, as objectively and unambiguously 
as possible, the performance on each one of the 
criteria, taking into account and adequately integrat-
ing its quantitative and qualitative dimensions? 

•  How to care for speci!cities of each one of the scien-
ti!c domains of the school? 

When modelling the measurement of academics’ 
value within each evaluation criterion and across 
criteria within each area of evaluation:  
•  How to convert individual performance into perceived 

added value to the school?
•  How to assign relative weights to the criteria adequately 

re#ecting value trade-o" judgements between criteria?
•  How to appropriately aggregate added value in 

multiple criteria, within and across areas of activity, 
while respecting the autonomy of faculty members 
to individually opt to invest more in some academic 
activities rather than in others?

•  How to appropriately aggregate added value on 
multiple criteria, within and across areas of activity, 
respecting the autonomy of each faculty member to 
choose to invest more in some activities rather than 
in others, while not allowing extreme performance 
compensation phenomena inconsistent with achiev-
ing an adequate balance among objectives?

•  How to set boundaries for the rating categories imposed 
by law so that the classi!cation of each faculty member 
may re#ect her or his intrinsic value to the school?

As shown in the Figure, the model building process 
can be described as a package of entangled activities.
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Firstly, in structuring the model, criteria were speci!ed 
to evaluate faculty members within each one of the 
areas of academic activity that are normatively de!ned 
in the legislation (Ministério da Ciência Tecnologia e 
Ensino Superior 2009). Secondly, descriptors of quan-
titative and qualitative performance on each criterion 
were de!ned.

Then, the concept of “target” associated with each 
criterion was introduced, to make possible to incor-
porate into the model reference levels of performance 
re#ecting policy concerns. Targets make explicit what 
should be considered a “good performance” on each 
criterion, for a given scienti!c domain, and in a given 
evaluation period. This makes clear that one thing is 
performance another is its value.

Measures of value were subsequently built, that is, value 
functions enabling to transform performance into value 
at the level of each criterion separately. Finally, the areas 
of evaluation and the respective criteria were weighted. 
These weights should re#ect the relative importance of 
achieving the targets, in a given evaluation period, from 
the perspective of the school.

An additive value procedure could then be applied 
hierarchically, !rstly to aggregate value scores on 
criteria within each area and then to aggregate values 
across areas. The area value scores obtained by a 
faculty member form her or his multicriteria value 
pro!le at the top level of the areas of activity. Once 
di"erent types of “good” academic pro!les are not 
only admitted but also desirable, from a functional 
perspective, in a faculty body, all types contributing 
for the achievement of the university strategic objec-
tives, area weights should be allowed to vary within 
reasonable bounds. Therefore, interval weights were 
de!ned for the areas and an optimization procedure 
was adopted to enable the application of the additive 

model at the top area level, in such a way that the over-
all score resulting for each faculty member re#ects the 
value of her or his speci!c pro!le. To prevent that a 
very high performance level in a single criterion may 
play an excessive undesirable role in compensating 
very weak performance in all remaining criteria, the 
concept of “ceiling” was introduced into the model. 
Finally, an assignment procedure makes possible to 
associate each faculty member with one rating cate-
gory, with the several categories separated by thresh-
olds of increasing overall value – combined or not with 
other assignment rules.

The model will be considered “requisite” (as de!ned by 
(Phillips 1984)) when its form and content are su$cient 
to provide satisfactorily uncontroversial answers to the 
questions that motivated its development. This explains 
the recursive nature of the scheme in the Figure.

There are several theoretically sound methods 
proposed in the decision analysis literature to build 
multicriteria value measurement models (von Winter-
feldt and Edwards 1986) (Kirkwood 1997) (Belton 
and Stewart 2001), all of them requiring evaluators 
to express value judgements. Authors propose to 
use MACBETH, the Measuring Attractiveness by a 
Categorical Based Evaluation Technique, which asks 
only for qualitative pairwise comparison judgements 
of di"erence in value between stimuli – a recent 
straightforward presentation of MACBETH can be 
found in (Bana e Costa, De Corte et al. Forthcoming). 
MACBETH has been extensively applied in various 
evaluation contexts – see references and mathemati-
cal foundations in (Bana e Costa, De Corte et al. 2005) 
– namely to build reusable evaluation models (Bana 
e Costa, Lourenço et al. 2008), precisely the type of 
model required for faculty evaluation. The interac-
tive application of MACBETH is is visually supported 
by the M-MACBETH software (Bana e Costa, De Corte 

et al. 2003). The multicriteria additive value model 
constructed at IST has a two-level hierarchical struc-
ture, with the areas of activity at the !rst level and the 
evaluation criteria at a second level assumed to be 
exhaustive, concise, non-redundant and preferentially 
independent (Keeney 1992). Let  be the descriptor of 
performance associated with each evaluation criterion 

 that belongs to the  area of 
activity, de!ned by  with  standing for 
quantitative performance and  standing for qualita-
tive performance. Let  be the performance of faculty 
member  on criterion .

Let  be the partial value score obtained 
by a faculty member  on criterion , by converting its 
performance into value, through the use of the value 
function . Let  be the weight given to criterion . 
The area value score  for faculty member  taking only 
the criteria of area  into consideration is given by (1): 

    (1)

with  and  and 

 when the performance of faculty member  
in the evaluation criterion  equals the criterion target 
set for the evaluation period in analysis and  
when  has developed no activity related with that 
criterion in the same period.  is the 
multicriteria value pro!le of faculty member  at the 
top level of the areas of activity.

Contrary to the criteria weights, within each area, there 
are no !xed weights  assigned to each area of activity 

; these area weights  are free to vary within 
adequate intervals de!ned by lower and upper bounds 

 and  respectively. Therefore, following a 
model feature previously used in (Kao and Pao 2009), the 
overall score  for faculty member  taking all the evalu-
ation criteria into consideration will be given by solving 
the linear programming model (2), which guarantees for 

Key components of the process 
of building a multicriteria model 
for faculty evaluationMethodological and Contextual Issues Multicriteria Approach for Faculty Evalutio

Structuring Tasks
Areas of activity and respective criteria

Tardgets and ceilings

Descriptors os quantitave & qualitative 
performance

Optimization Procedure for Overall Scoring

Assignment to Faculty Rating Categories

Hierarchical Additive Aggregation Procedure

Model Requisiteness

Value Measurment Tasks
Value Functions

Criteria weights and  areas’ interval weights
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each faculty member d the maximum overall value score 
that can be attained with the interval weights de!ned 
and for her or his multicriteria area pro!le:
     (2) 
 
subject to  and  and .

Notwithstanding the sound theoretical foundations of 
the proposed multicriteria model, its e"ectiveness is yet 
to be con!rmed by practical application in large scale. 
First, despite the fact that it was designed to be applied 
to di"erent scienti!c domains, only the implementation 
of the model will show whether it is e"ectively dealing 
with di"erences across scienti!c domains, and whether 
adjustments are required. Second, there are concerns 
with the calibration of the model when di"erent targets 
and other values across scienti!c domains are used. Third, 
the incentives motivated by the model adoption have 
not been studied in detail. Finally, it is not clear which is 
the level of acceptability of the model within the school. 
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There is scope for developing multiple criteria inter-
active analysis tools that might help in the collection 
and in the analysis of model inputs and outputs. Some 
of the multicriteria methods in use can be further 
developed. For example, which procedures should 
be used for validating the descriptors of performance 
in use? Should thresholds be linked with targets and 
with ceilings? Last but not least, the proposed model 
should be tested within schools other than engineer-
ing, to investigate whether it respects the evaluation 
context in other scienti!c domains. In fact, one should 
be aware that disciplines might di"er in their preferred 
approach to knowledge transmission.


