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Abstract:From educative contents and activities implemented during the formation of cooperatives of
native plant production for desertified arid land restoration, underlying educational concepts such as
an open curriculum, practice communities, socio-constructivism, and others are discussed. Contents
related to historical environmental problems, and marked differences in priority approaches along
time in four groups of residents were outstanding features of the educational process. Restoration-
Based Education (RBE) is presented as a theoretical framework and base to remark differences with
practical training in ecological restoration. The approach of RBE in this study shows the integration of
components of currents of environmental education previously cited in the literature.

Keywords: Environmental education currents, ecocentrism, practice communities, restoration trai-
ning.

BASEADA NA RESTAURACAO OU TREINAMENTO PRATICO EM RESTAURACAO ECOLOGICA?:
ABORDAGEM A PARTIR DE UMA EXPERIENCIA EM UMA REGIAO DESERTIFICADA DA AMERICA DO
SuL

Resumo: A partir de conteldos e atividades educacionais implementadas durante a formagao de
cooperativas de producdo de plantas nativas para restauracdo de terras aridas desertificadas, sdao
discutidos conceitos educacionais subjacentes, como curriculo aberto, comunidades de pratica, sécio-
construtivismo, entre outros. Os conteldos relacionados aos problemas ambientais histdricos e as
diferengas nas abordagens prioritarias ao longo do tempo em quatro grupos de residentes foram
caracteristicas marcantes do processo educacional. A Educacdo Baseada em Restauragdo (EBR) é
apresentada como referencial tedrico e diferenca entre treinamento pratico e formagdo ambiental das
pessoas. A abordagem da RBE neste estudo mostra a integracdo de componentes de correntes de
educacdao ambiental ja citadas na literatura.

Palavras-chave: Correntes de educagdo ambiental, econcentrismo, comunidades de pratica,
treinamento em restauragao.

INTRODUCTION of view, ecological restoration could constitute a
. . privileged way to reconnect people with the bio-

The United Nations Decade on .ECOSySt?m logical communities (to which they belong by
Restoration (2021-2030) proposes integrating definition) (Jordan III, 2003; 2011; Kimmerer,
ecological restoration into school and university 2011; Leopold 1949,’ Leopolld 20(’)4) on thé
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from ver_z/hdiffe_rent pagaldigdms,t_and the same solution to the environmental crisis (Cross et
occurs with environmental education. _ al., 2019; Pérez et al., 2021).
From land ethics and eco-cultural points
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Both goals of restoration (humanistic and
economic) are frequently integrated from the
vision of sustainable development promoted by
the well-known "Brundland Report" promoted by
international organizations in the 1980 decade
(UN, 1987). However, many authors point out
the failure of this attempt to put a limit on de-
velopmental models and the need for an envi-
ronmental education that generates new forms
of relationship between society and nature (Leff,
2010; Kimmerer, 2011).

For articulate environmental education
with ecological restoration, it must be conside-
red that at least 15 currents have been cited.
They differ in conceptions and methodologies,
depending on whether they focus on natural,
social, political, religious, cultural, or psycholo-
gical aspects, among others (Sauvé, 2005; Pé-
rez & Freire, 2023). Also, in certain regions of
the world, there are historical and specific con-
texts to interpret the environmental crisis and
consequently environmental education (see En-
vironmental Rationality, Dialogue of Knowledge
and Environmental Knowledge in Latin America;
Leff, 2012).

It is important to note that there is a pro-
found difference between restoration- based
education (RBE), and practical training to resto-
re. In relation to RBE, following McCann
(2011), Marques de Abreu (2022) and Pérez &
Freire (2023) between others, ecological resto-
ration at any scale, has the potential to restore
not only the earth but ourselves, as individuals
and human communities.

Regarding scholarly knowledge, RBE in-
cludes recognition of students' learning styles,
real participation, and evaluation to improve the
quality of teaching and achieve the goal of ge-
nerating a sense of place. Other authors propo-
se to consider as components of RBE design (1)
environmental philosophy and political ecology;
(2) environmental history, and ancestral uses of
the territory, (3) didactics of the social and na-
tural sciences, (4) ecocultural perspectives of
ecological restoration, and (5) affective and
aesthetic experiences (Garzon et al. 2020; Pé-
rez et al.,, 2019). As another environmental
education (see Sauvé, 2004), RBE is a nodal
component of education, which involves nothing
less than the reconstruction of the system of
relationships between people, society, and the
environment (Pérez & Freire, 2023).

The word training is frequently used in
ecological restoration (Meli et al. 2019).
Although it is suggested that it should be “mul-
tidimensional”, the focus of training on political,
historical, and sociocultural conflicts (e.g. rela-
ted to actual economic model), is unusual in its
approach (Nelson et al., 2008; Meli et al,
2019).

The education for native plant producers
from desertified arid zones in northern Patago-
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Almost one-third of the surface of the
province of Neuquén in Argentine Patagonia
(32%) have moderate to severe desertification
(3,062,799 ha). In the same province, even
higher levels of degradation classified as severe
and very severe reach 30.5% (2,917,200 ha)
and 6.6% (635,800 ha) respectively (Mazzonia
& Vazques, 2010).

The origin of this environmental problem
dates from the “desert campaign” (1881-1883),
an attempt by the national government of Ar-
gentina to exterminate the indigenous peoples
of Patagonia (Navarro Floria, 2002). Livestock
production began a few years after the military
campaign. The number of sheep in Patagonia
went from zero in times of indigenous settle-
ments to more than 25,000,000 after 1950
(Mazzonia & Vazquez, 2010).

The expansion of livestock (sheep, cows,
goats, horses) to arid and semi-arid areas of
Patagonia, such as the Province of Neuquén,
was carried out without knowledge of the limi-
tations of productivity and ecological succession
in these ecosystems (PRODOC, 2005). Thus,
overgrazing caused the permanent degradation
of large areas. The reduction in productivity
made colonizers more vulnerable to market
fluctuations and climatic variations, which led to
the exodus of producers, social deterioration,
and poverty, particularly of small rural produ-
cers (Andrade, 2012). On the other hand, from
the 1960s onwards, hydrocarbon deposits be-
gan to be exploited in Neuquén, which brought
new and severe synergistic disturbances with
those of overgrazing (Mazzonia & Vazquez,
2010).

Among alternatives to face the social pro-
blems linked to desertification, an emphasis on
education for the rural population was proposed
(Pérez & Farinaccio, 2013). An example of this
approach was the creation of cooperatives for
native plant production, through an educational
program for residents of unemployed areas (Pé-
rez et al., 2019). In this work, we emphasize
analysis and reflections on the educative
methodological approach, and educational acti-
vities implemented.

MATERIAL AND METHODS

PARTICIPANTS IN THE EDUCATIONAL PROCESS

Between 2010 and 2013, four working
groups were formed to develop an educational
process for native arid plant production for eco-
logical restoration. Unemployed residents of pe-
ripheric areas of four cities of Neuquén were
selected.

Each group consisted of five to eight peo-
ple. The selection of the members in each case
was carried out using the “snowball” methodo-
logy (Nadefiar et al., 2017), based on an initial



recommendation made by the municipality of
each locality. The groups called themselves
“Atriplex Lampa”; “Pensamiento Nativo”,
“Rayén”, “Cutral C6". The source of Information
is available in http://rdi.uncoma.edu.ar/handle/
uncomaid/15479 . The educative work was co-
ordinated by members of the Laboratory for
Rehabilitation and Restoration of Arid and Se-
mi-arid Ecosystems (LARREA) of the National
University of Comahue.

Each municipality provides physical space
for nursery gardens, completely installed or
adapted from pre-existing buildings by each
group. The percentage of permanence in the
educational process was 40-60%. All partici-
pants were provided with a support scholarship
during the implementation of the project, which
was carried out for a year and a half or two ye-

ars depending on each group.

METHODOLOGY OF IMPLEMENTATION

The educational program required a series
of inter-institutional agreements that followed
several steps (Table 1.). Two educational
research methodologies were integrated.Partici-
patory Action Research involves a process in
which researchers become participants at the
same time, rather than being mere external ob-
servers (Purnomo et al. 2024). “"Communities of
practice” (Wenger, 1998; 2000) can be unders-
tood as the configuration of groups of people
who meet to share ideas, find solutions, and in-
novate, joining their efforts for the continuous
development of an area of specialized knowled-
ge (Wenger, 1998).

In the educative implementation stage of

Tab. 1- Steps towards an educational process in native plant production developed in the proyect,

compared with Participatory Action Research (Left column,

Communities (Central column, Wenger, 2000).

Le Boterf, 1987), and Practice

Model Participatory-Action Model Actual Model
Research communities of
practice

A- Discuss the project with
the population and their
representatives

B- Define the thecretical
framework: cobjectiwves,
concepts, hypotheses, and
methods.

C- Define the area,
population, and problem to
be studied.

D- Organize the research
process: Select and train
researchers and research
groups.

E- Prepare a schedule of
tasks: Prepare and approve
the budget and activities.

A- Starting
from strategic
initiatives, of
common interest
to the
participants.

B- Definition
of critical
stakeholders
for the
achievement of
the cbhbjectives

C- Establishing
objectives and
expected
results

D- Promotion of
necessary

B- Discuss the project
with the population and
their representatives

B- Achiewve
institutional awareness

C- Disclese information

D- Strengthen
institutional
capacities to create
legal frameworks

E- Creation of
cooperatives for
ecological restoration
purposes: define
criteria, roles,
financing, participants

behavior and educators.
changes in

critical

actors. F- Development of

E- Share and

educational contents
and activities for
native plant production

provide according to the
knowledge for context of several
behavior groups

change.

F- Achieve
knowledge and
management
approach.
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the project, a qualitative analysis of quarterly
reports elaborated by LARREA researchers was
addressed. Through this analysis, categories
that synthesize content and activities were de-
termined (Gonzalez Gil & Cano Arana, 2010).
The categories allowed the data to be conden-
sed into analyzable units and thus, to review
and study the data in detail.

The quantitative analysis consisted of de-
termining frequencies of categories of concepts
and activities defined in the qualitative process.
Then, a principal component analysis was carri-
ed out with InfoStat software (Di Rienzo et al.,
2011) to discover possible divergences or grou-
pings that explain relationships between educa-
tive contents and activities in each group.

RESULTS

As a result of qualitative analysis, six
content categories were defined. On the other
hand, ten categories summarized the practical
tasks (activities) performed (Table 2)

Figure 1 shows the relative frequency of
content implemented (eight quarters, in four
native plant production cooperatives in
Neuquén). The quantitative comparison of acti-
vities is shown in Figure 2.

Figure 3 shows that two factors differenti-

I Botanical concepts

B Economical organization

B Environmental problems (line)

23

ate the four groups in the frequencies of con-
tent and activities addressed. Factor 1, which
explains 29.09% of the variance, was composed
of contents 1, 2, 4, and Activities A2, A4, A5,
A6, A9 and A10. According to this factor, the
most differentiated groups were PN and CCo-R.
Factor 2, which explains 12.09% of the varian-
ce, is made up of contents C3 and C5 and Acti-
vities A7, and A8, indicating that the two groups
with the greatest differences were PN and Al
and the two most similar were CCo and R.

DiscussioN AND CONCLUSIONS

The educational contents and activities
allow us to reflect on key aspects of great signi-
ficance for the next decade for ecosystem res-
toration, in which an increase in social
participation and education is expected (Ceccon
& Pérez, 2017). For many native species, there
are no known protocols for nursery production
(Lacoretz & Pérez, 2024). This problem is faced
with greater emphasis on species from arid re-
gions that have never been cultivated (Pérez et
al., 2019). At the same time, the ideal facilities
for nursery production are also unknown.

The challenge posed by the task of pro-
ducing plants based only on general guidelines
generates an open curriculum directed towards

mm Seedling production
mm General organization
Biodiversity

23

T1 T2 T3 T4

6 T7 T8

Fig. 1- Graphic representation of educative contents in the educative process of four restoration
cooperatives for native plant production in Neuquen (Argentina). The numbers correspond to the
frequency of addressing the topic in each of the weekly meetings implemented over two years

Rev. Biol. Neotrop. / J. Neotrop. Biol., Goiania, v. 22, n. esp, p. 10 -18, jan.-jul. 2025

@0 2



Tab. 2- Categories of contents and activities recognized in an educative process dedicated to four

groups of native plant producers

Contents Activities
Cl. Environmental prcblems: Al. Organization: construction of
Desertification, loss of infrastructure for physical space,
biodiversity, hydrocarbon impact, work tables, irrigation system,
Overgrazing, cultural erosion, electrical system, agreements on

biodiversity wvalues in arid zones,
legal regulaticons for ecological
restoration, and environmental
impact.

work schedule adjustments.

C2. Biodiversity: Recognition of
families according to floral
structure and other morphological
features. Keys for species
recognition.

AZ. Composting: search and transfer
of organic matter, animal manure
use, irrigation, and substrate
management.

C3. Botanical concepts: root,
leaves, flowers, fruits. Seed
structure. Seed dormancy and pre-
germination treatments.

stem,

A3. Collection, cleaning, storage,
and germination treatment of seeds.

C4., Seedling production: Seed
collection and processing,
containers, irrigation, substrate:
texture, salinity, pH, seedling
care, electrical and irrigation
systems.

types of

substrate formula
preparation, filling of bags or
sowing beds, placement of seeds,
and irrigation.

24, Sowing:

C5. Economical organization: Cost
determination.
tax system. Management of bank
accounts. Expense planning.
Investment. Cooperative

organization.

Formalization in the

A5. Seedling care: pricking out,
watering, pruning, weeding,
obtaining seedlings from seedling
banks, and their propagation.

C6. General organization:
FPericdical determinations of
Facilitators, Obstacles, Threats,
and Opportunities.
Goals. Respeonsibility. Monitoring
of activities. Records.
Organization of spaces in the

Roles-Functions.

2A6. Recording of task dates,
measurements, and preparation of
follow-up sheets.

27. Ecconomic and accounting:
Administrative and banking tasks.
Purchase of toecls and supplies for
the nursery, receipt, and use of
funds, billing, and sales.

AB. Infrastructure: Assembly or
conditioning of nursery sectors and
construction of workspaces or
instruments such as germination
beds, etc.

29, Communication: Preparation and
attention to wvisits, scocial media,
and participation in sccial events.

210. Homework: reading, video
analysis, theoretical assessments,
completion of guestionnaires,
crossword puzzles, attendance at
theoretical classes, field trips.
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| "Atriplex lampa" group
"Pensamiento nativo" group
H "Rayén" group

m "Cutral Cé" group

Fig. 2- Comparative activities of four nursery garden in Argentinean Patagonia, after two years. The

numbers represents mentioned activity categories 1 to 10.

Projection of the cases on the factor-plane ( 1 x 2)
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Fig. 3- Principal component analysis for four groups o participants in the educative process: PN:

Pensamiento nativo, CCo: Cutral cé, R: Rayén, Al: Atriplex lampa.
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groups of people whose relationship was nurtu-
red and characterized by constant discussion on
mutual interests. We believe that this is the re-
ason why in each nursery we observe a diffe-
rent emphasis on topics and frequency in which
the same were addressed. Therefore, praxis
about seedling production becomes a process of
making sense, a social construction, and a col-
lective understanding of something (Costa,
2007; Grundy, 1987). This collaborative learning
is part of a socio-constructivist conception whe-
re knowledge is defined as a negotiation or joint
construction of meanings (Akpan et al., 2020).

The emphasis on the negotiated curricu-
lum does not imply that there is no underlying
structure (Costa, 2007). It was possible to
group the contents and activities into common
categories. Particularly, the approach to envi-
ronmental problems (e.g. desertification, loss of
biodiversity) was constant throughout the edu-
cational process.

A particular reflection corresponds to non-
formal Environmental Education and with adults
and people in vulnerable situations (people
without formal employment in this case). The
work for vulnerable groups in the Southern Co-
ne should include not only elements of technical
training but also promote the breaking of the
stigma of marginalization (Marques de Abreu et
al., 2022).

We consider that the generated environ-
mental education proposal integrated some cur-
rents of environmental education cited by Sauvé
(2004), particularly bioregionalism (Allen,
2011). This current considers the centrality of
bioregion characteristics to reverse an ecologi-
cally destructive path (in this case, desertificati-
on). Based on the production of native plants
for restoration, a transition to an alternative so-
ciety that values arid zones is possible. Also a
radical change in perception, ethics, and beha-
vior with arid biodiversity and ecosystems usu-
ally degraded by livestock and hydrocarbon
activity. In this bioregional context, knowledge
of native flora and its cultivation could constitu-
te a path for the re-inhabitation of arid zones
(Farinaccio et al., 2021), a concept that is at the
core of the bioregional movement.

The emphasis on biology contents can al-
so be seen, which indicates a scientific compo-
nent (Sauvé, 2005). As could be observed, the
work throughout the educational process was
placed on the production of seedlings. This
could provide opportunities for a practical, non-
academic view of plant biology.

The graph of contents related to environ-
mental problems shows continuity in its approa-
ch over time (marked as a line over time). It is
of fundamental interest to highlight this conti-
nuity for the discussion on the Education Based
on Education vs. Restoration Training approach
raised in the introduction of the article. Educati-
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on Based on Ecological Restoration should not
only consider the biodiversity of ecosystems,
but must also necessarily address the environ-
mental problems of the territories where the te-
aching-learning processes take place. This
implies including in the educational work the
historical, social, political and economic dimen-
sion of the territory in which one lives. The per-
manent and high-frequency inclusion of
environmental problems allows this experience
to be classified as a case of education based on
restoration and not technical training.
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