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ABSTRACT

Pustgraduale programs in ecosysiets management, conseniation biology, or sus-
tainable development attempt (o undersiand envirommental issues frovn an mfer-
disciplinary approach. We list the main problems and solutions dealing with the
evaluation of intendisciplinary work. The evaluation processes are attached to
mare funding and higher salaries. therefore evaluation is an importand isxue. Cur
diagnosis showed that teachers and researchers are suffering an “over evalua-
tion,” using identical indicators coming from disciplinary areas and designed in
developed countriex. To prepare a national proposal, we brought together niost
coondinators of posigraduate programs for the development of interdisciplinary
products and actions so these may be properly evaluated.

. THE INTERDISCIPLINARY WORK

Several papers have been published about this controversial issue of interdisci-

' plinary experiences for research and teaching (Allen-Meares, 1998, Baver, 1990,
Bruhn. 2000: Covich, 2000; Collins, 2002, Golde and Gallagher, 1999, Heck-
huusen H . 1985 Jones et al., 1999; Klein, 2003, 2004) but little has been saie
about evaluation snd how this may constrict creativity (Bauman, 2003), espe-
cially in developing countries where science administrators imitate evaluation
formulas rather than create their own independent ones.

I 1, Ruis Carengn and B, Ortiz Espejel collaborated partally 1o the idess expressed in this paper,
We are grateful 1o !l the participants {coondipasnes of master in sciences progrums] that attended the
symposium on which this paper is bised. Thanks to Dr Ellis Glazier for editing the English-language
text,
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What Is Interdisciplinary Capacity Building?

The key point in the definition of “interdisciplinary” is the type of collabora-
tion between the members of a faculty (Wear, 1999; Sperber, 2004), so the actions
in teaching, leaming, research, or problem-solving that several disciplines inte-
grate generate sufficient, substantial, and well-sustained results o permit a new
way of addressing environmental and nalural-resource management problems
(Bronstein, 2002; Collins, 2002: Gilbert. 1998), Presently, capacity building for
sustainable development has arisen as a major necessity in the world, and in de-
veloping countries is a priority (Ceccon and Cetto, 2003). Sustainable develop-
ment is a matter of interdisciplinary action.

We faund that evalnators confuse interdisciplinary work as superficial in sci-
entific research, They also think that team work is easier. 11 is undeniable that ex-
cellence in the natural sciences requires a specialization that allows understand-
ing questions on the edge of knowledge and the sbility 10 employ comples
methodologies and operate sophisticated equipment.

Nonetheless, thematic teaching and research strategies are insufficient o
solve or even explain the complex problems that are formulated in areas such as
nutural-resource management, conservation biology, sustainable development,
and biotechnology. It is not about eusing the tension between specialization vs.
generalization that for so long has cencerned the scientific world, but to refocus
the discipline, or pluridisciplinarity (multidisciplinarity, interdisciplinarity, trns-
disciplinarity) that needs 1o coexist in the university's world in a less individual
environment, but that allows individuality, conperation, and tolerance among col-
leagues (Bradbleer, 1999; Hargreaves, 1997; Kiein, 2004; Latas, 1995; Lawrence
and Després, 2004, Sperber, 2004).

For Bronsiein (2002), the imerdisciplinary collaboration implies first to de-
velop trust 1o ineract among professionals, so that it spreads an interdependence
as a result of sharing and by being accompanied in their poals and sks. Second,
it should create new activities based on actions of collaboration. Third, it requires
flexibility to deliberate, which includes the ability to reach praductive commit-
ments despite disagreements and the altering of each collaborator’s role in the
function of agreements as participant, or as o leader. Fourth, it requires taking re-
sponsibility for the complete process (o reach common goals, and lust, but most
important, it requests reflection and feedback about one’s own actions and those
of the collaboratorsg,

In summary, the research, teaching, and service work in the interdisciplinary
field could evaluate:

1. Knowledge of the disciplines related 1o the investigation topic (conceplural,
material, and methodological): ecology, geography, anthropology, economy,
and agronomy.

Integrution of disciplines (construction of interdisciplinary expetiences).

3. Design and integration of interdisciplinary methods,
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4. A permanent epistemological surveillance (to understand the processes of
knowledge and their relationship 1o the environmental field).

5. The construction of a new knowledge, environmental knowledge (1o refor-
mulate traditional disciplinary questions),

6. The problems of knowledge construction as a function of their sociopolirical
relevancy.

7. The consideration of spatial and temporal scales as two axes of the interdis-
ciplinary analysis of the natural-resource management.

8. The connections between academiu, government, and society in the resolu-
tion of social-environmental conflicts (both regional and local) and 10 make
this an activity of generation or application of innovative knowledge.

B, Capacity of social-environmental intervention,

). Ability 10 work in an interdisciplinary team.

Examples of Available Training in Mexico

1.

Natura] Resources, where specialists are trained and prepared for evaluation

and managing of a) physical resources: soil and water; b} biotical resources:

flora and fauna; ¢) ecosystem and landscape resources: basin and coastal ar-
eas; and U) human health: plague and disease,

Rural Development equally prepares specialists that have the objective of

guiding the development of rural communities and cattle and gatherer regions,

acconding to the sustaingble alternatives of the existing natural reésources in
each region.

Regional Planning trains specialists for urban and for rural planning through

development., territorial, and ecological planning.

. Environment and Health. This ares works on establishing the relationship be-
tween the ecological conditions of an area and how these can affect the popu-
lation's health. The specialists are versed in pollution monitoring and quality
of the environment topics, which are always related to a complex health prob-
lem.

. Environmental Technology. In this area, specialists are prepared for the re-

sponsibility of watching over and studying how industry affects the environ-

ment and then generate biotechnical or environmentally friendly methods.

-

The actual postgraduate programs and the groups of investigators have a hu-

man capital of specialists that are all linked around a natural, social, and political
environment. As & team (students and teachers) they study a certain region in an
integrated way and try to answer all the variants of a system. For instance;

Despite wildlife or nature-oriented studies, the development of a region can-

not be achieved if the social problems are not approached (it is necessary for in-
terdisciplinary studies m developing countries that people improve their general
situation, i.e., the team has to present economic aliernatives or ideas for health
care along with the conservation of nature or other biological or environmental
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aim). The interdisciplinary team of students and teachers has to keep in mind dur-
ing the teaching-research process the sustainable use of natural resources 1o avoid
the exhaustion of the soils, forests, and water reservoirs, besides the protection of
endangered species. Proposals must recommend technology considered 1o be
“healthier,” as well as best technology that, besides monetary gain, also consid-
ers sustainability.

The difference between interdisciplinary and disciplinary postgraduate pro-
grams is that a disciplinary program is only able to study part of a system and 1o
answer a specific question without being able 1o link 1o a whale system or other
systems, because it cannot embrace the whole universe of a local, regional. or na-
tional problem as interdisciplinary teaching-research does. Disciplinary post-
graduate programs use teaching and learing traditional tools whereas interdisci-
plinary programs work in developing the necessary 1ools to study each of the
problems to be studied and how they are related.

IL THE INTERDISCIPLINARY WORK AND ITS PRODUCTS

Academic work that is interdisciplinary, as a productive activity and social prac-
lice, generales, 10 u certain extent, intangible evidence, Nevertheless, the works
that are produced. besides being varied as for length, depth, and audience, have
high levels of applicability and consumption because they obey social claims and
solve problems outlined from a socioeconomic or sociopolitical dimension, more
than just “scientific curiosity,” which is also valid.

Among the products of interdisciplinary work are:

I. Proposals for management plans (in protected areas, in wildlife management

units, in cities, in green areas, in basing, municipalities, and towns).

Proposals of territonial and ecological planning.

. Environmental bmpact assessment studies.

Environmental risk studies.

Environmental education programs.

6. Analysis of active ruling and novation proposals.

Proposals for programs of allernative rural development,

- Plans for urban development, population centers. and suburban areas.

- Manuals 1o combat plague and disease.

10. Instruction munuals and biopesticide techniques for the use of arganic fertil-
izers.

I1. Translation and interpretation textbooks.

SN
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The materials generated are:

1. Technical reports, consultant reports and evaluations, diverse data that is pub-
lished in pamphlets, bulletins, videos, and CDs.
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. Articles in multiple Ibero-American magazines, Internet pages, and interna-
tional magazines whose diffusion and local impact cannot be compared with
those of the disciplinary areas,

3. Books with reports of long-term investigations, with methadological propos-

als, and didactic materials (although their diffusion is not widespread).

These materials could be translated into publications, but few of them are of
international interest. The linking with productive and the more unprotected sec-
tors, as well as with the local, state, and federal agencies that use our products as
an input for the processes of decision-making, administration, and rule making,
is fundamental, but often is not of international mterest. Also, the integrated re-
sults are not understood and accepted in the traditional scientific journals beeause
there is a lack of editorial ability for the understanding and reception of interdis-
ciplinary works. Journal reviewers’ answers, if positive, demand splitting of the
results and then all the richness in ideas that was generated with the interdiscipli-
nary thought is lost.

L. THE EVALUATION OF THE WORK AND
INTERDISCIPLINARY POSTGRADUATE PROGRAMS

As understood, the evaluation process is an instrument for feedback and devel-
opment, It is well-known in Mexico that the evaluation process is used as a
measure of conlrol, but we want Io think that it is a matter of supporting a self-
planning process. A praiseworthy process, as evaluation is, has been perverted
when it is tied to salary improvement and institutional financing. We believe that
if we put together the discussion of both aspects, we will be able to advance and
enhance positive proposals.

When reviewing the evaluation process, we found four approach levels; the
types, uses, purposes, and the mechanics of these processes, The first has to do
with evaluation types applied to reachers and researchers and postgraduate pro-
grams. These can be internal. They are as simple ag the reports of activities that
are presented to the directors of the academic institutions, and the sort of infor-
mal questionnaires used by students in the postgraduate programs at the end of a
course. They could also be more complex as in the evaluation of thesis projects,
internal research projects, and the evaluations to reward academic performance in
our institutions. The evaluation is also external, as the cenification processes
practiced by the Secretary of Public Education, the National Council of Science
and Technology (CONACYT, 2002), and the Nutional Association of Universities
and Institutions of higher education that occasionally make different evaluation
programs individually or combined.

A second level is the uses that are given to the results of the evaluation. One
use can be tracking the quality of the academic work for the assignment of fi-
nancial resources, the possibility of scholarships for the students, and support for
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research projects that depends on the postgraduate program evaluation. This is
circularly connected in having an important impact on the formation of human re-
sources as well as on the professors’ income.

A third level refers 1o the purposes of the evaluation processes; to promote in-
vestigation policies (regional, national, or international) and to develop academic
actions (teamwark, collaboration, linking, diffusion) or to highlight specific lines
of investigation (urban development, rural development, forest resources, waler
FesSOUrces).

All the above would have to be reflected in a final and complicated aspect, the
mechanics of the evaluation. These mechanics involve the instruments, ap-
proaches, indicators, and scales used to assign points and periodicity, the perti-
nence of the evaluation, and the people designated as determiners who have their
own respective fields of discipline and their, not always evident, ¢pisiemic orien-
tations that are the basis of the evaluative methoadology used,

IV. FROM THE EVALUATION OF THE INTERDISCIPLINARY WORK
TO THE INTERDISCIPLINARY EVALUATION OF THE WORK

What is evaluated from the interdisciplinary work? Which critenia, indicators, and
factors could better refiect the inerdisciplinury work? How shoukl the commit-
tees that evaluate the interdisciplinary work be integrated?

In Mexico there is only one “multidisciplinary committee” to evaluate proj-
ects, mostly formed by members of excellent quality coming from several disci-
plines but with no experience in interdisciplinary work and training, To date, it is
not known how this group was formed nor what were the criteria for project eval-
uations. In our experience, we concede that evaluations of interdisciplinary proj-
ects (research or teaching) are unique situations that need special criteria and an
experienced interdisciplinary-trained team of evaluators. In summary, the whole
process of evaluation iself needs 1o be reevaluated (Ceccon and Cetto, 2003;
Klein, 2003; Sperber, 2004 Wear, 1999).

The Criteria for the Evaluation of Postgraduate Programs of
Interdisciplinary Orientation

There is a national institutional program for the strengthening of postgrad-
uate programs (CONACYT, 2002), Recently, it considered the evaluation of
posigraduate programs with professional ori¢ntation (applied science) apart
from those oriented to research (basic science) as it is well-described in other
plans of other countries (The Research Council of Norway, 2001 MeNeill
et al., 2001),

This was useful 1o support programs forming human resources at the posi-
graduate level that our country needs, A program can involve both approaches;
basic chsciplinary research-oriented or applied interdisciplinary problem-solving
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focused. We propose unifying both approaches to form a mixed posigraduate pro-

gram, supporting the teaching needs for natural-resource management, conservi-

tion biology, and sustainable development. Besides the above-mentioned, it
would be necessary to consider the incorporation of qualitative items.

[. The level of cohesion of the investigations produced: This refers to the analy-

sis of those observational data to decide if the researches produced are con-

ceived as independent works or as un organized conjunction, so that all the
works maintain interdependence nexuses 10 a collective program,

2. The destination of the mvestigative product refers 1o the analysis of those

observational data that help decide that the investigations produced go 1o

decision-making muclei in the own prganization or to less-favored groups in

society.

The teaching of the interdisciplinary research issues and the formation of in-

vestipators. This refers 1o the analysis of those observational data allowing the

formation of investigators to be mixed for curricular designs in the classroom.
or alongside investigators, professionals, and experienced workers together
with local communities.

4. The control of the methads and operations refers to the analysis of those ob-
servational data that allow the determination if the approaches of evaluation
for research are only of internul methodological character (design or evalua-
tion of interdisciplinary investigation methods) that are located in connection
with the types of social demand and with requirements of organizational
efficiency,

5. Organizational structure refers to the analysis of those observational duta al-
lowing the determination if the mvestigation is organized around the interdis-
ciphnary curriculum and learin g by doing or hands-on teaching.

b

Criteria for the Evaluation of Research, Teaching, and
Interdisciplinary Service

The evaluation criteria are known in several application forms for fellow-
ships, projects, etc.. at the national-scale evaluation systems (researchers and
teichers separately but using similar indicators and criteria) and in differemt
apphcation forms for performance fellowships for each university and re-
search center. They are relatively similar although the decision factors appae-
ently differ,

However the specific values and weights are not available 1o the interested
parties so that it is impossible to refer proposals or improve criteria in this respect.
It is known that there is discussion about the possible standardization of the indi-
cators. Therefore, in the workshop we could onl ¥ work on the available data but
we proposed our particular evaluation necessities for the interdisciplinary teach-
ing work,
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V. CONCLUSIONS

The workshop gathered together about 60% of the interdisciplinary postgraduate
programs of the whole country. We found that socially oriented programs did not
relute to notural-resource management; therefore we did not use them this time.
However, this is not different from other countries (Muller-Rommel and Mevyer,
2001), Nevertheless, there was consensus in creating interdisciplinary evaluation
commitiees (Freudenburg and Gramling, 2002). The group will work on the de-
sign of o “certification mechanism™ mtended for interdisciplinary teams, where
experience counts more than publication in imternational journals and academic
degrees. Our results will be presented to the national authorities to evaluate ni-
tional problem-solving research and teaching in the interdisciplinary fields, We
will work on ideas lo publish our own scademic journal because most of the in-
ternational high-impact journals do not understand the main goals of interdisci-
plinary local research (Bauman, 2003), especially of this research in underdevel-
oped countries (Ceccon and Cetto, 2003). We have to start an association 1o
communicate rescarch and teaching experiences in symposia and workshops s
th many other countries 1o join efforts worldwide,
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