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ABSTRACT
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Evaluation is a critical component of any conservation education strategy, but especially important in highly threatened ecosystems where no
formal incentives for conservation are available. We assessed the effectiveness of biodiversity education workshops in influencing knowledge,
beliefs, personal norms and conservation behaviors among Chilean
winegrowers. We used a switching replication design with pre, post and
follow-up tests to measure the impact of two workshop formats on 164
participants at four wineries. Environmental knowledge increased after
workshops and persisted over time. Perceived ability to reduce threats
to biodiversity also increased, but only significantly at one winery. No
differences were found between the conventional workshop, more
focused on technology transfer, and the participatory format. The limited effect of the workshops on variables influencing behavior change
suggests modifications are needed. The value-belief-norm theory provided insights on how to improve these conservation education workshops, such as developing messages targeting specific consequences of
environmental problems.
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Introduction
Conservation education focuses on nature and the interface between natural resources and
human well-being. Programs emphasize capabilities for solving environmental problems
and share many goals with the broader field of environmental education (Jacobson, McDuff, and
Monroe 2015). Effective education is essential for promoting conservation policy, creating knowledgeable citizens, garnering funds and changing people’s behaviors. Recent publications have
emphasized the fundamental link between conservation and behavior, challenging the role of
conservation education in promoting behavior change and thus advancing conservation efforts
(e.g. Schultz 2011).
Evaluation is critical to assess and improve the effectiveness of any conservation intervention,
and therefore to ensure that limited funds go as far as possible in achieving conservation outcomes (Ferraro & Pattanayak 2006). For environmental and conservation education, program
evaluation is important because it allows program facilitators to know what works and what
needs improvement (Jacobson, McDuff, and Monroe 2015). It also helps move organizations to
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align educational goals with organizational mission (Heimlich 2010). However, the majority of
environmental education and training programs fail to conduct high quality, systematic evaluations in their programming (Jacobson 2009; Carleton-Hug and Hug 2010).
Theoretical frameworks regarding behavior change can help with improving the practice of
environmental and conservation education (Heimlich and Ardoin 2008). Numerous social-psychological theories have been developed to explain the gap between environmental knowledge and
awareness and pro-environmental behaviors (Kollmuss and Agyeman 2002). The use of these theories for program design and evaluation may be a powerful tool to go beyond simple education
and awareness campaigns, and effectively promote conservation behavior change in contexts
where no formal incentives are available.
The value-belief-norm (VBN) theory has been used for explaining various pro-environmental
€bner, and
behaviors and intentions, such as energy use and resource consumption (Kaiser, Hu
pez-Mosquera and Sanchez 2012), and
Bogner 2005), willingness to pay for park conservation (Lo
pro-environmental behaviors in protected areas (Wynveen, Connally, and Kyle 2013). The theory
links value theory, norm-activation theory, and the New Environmental Paradigm (NEP) perspective through a causal chain of five constructs leading to behavior: personal values, NEP, awareness of consequences (AC), ascription of responsibility (AR), and personal norms (PN) for proenvironmental action (Figure 1) (Stern 2000; Stern et al. 1999). Personal norms to practice environmentally significant behaviors are activated by beliefs related to ecological worldview (NEP),
beliefs that environmental conditions pose threats to others (awareness of consequences, or AC),
and that the individual can act to reduce those threats (perceived ability to reduce threat, or
AR). These beliefs in turn are activated by personal values (egoistic, altruistic or biospheric). The
causal chain moves from relatively stable, central elements of personality and belief structure to
more focused beliefs about human–environment relations, the threats they pose to valued
objects, and the responsibility for taking corrective actions, ultimately activating a sense of moral
obligation that creates a predisposition to act in support of the environment (Stern et al. 1999).
Stern (2000) postulates that each construct in the chain directly affects the next and may also
directly affect constructs farther down the chain.
An important element of the VBN theory is that the link from values to pro-environmental
behaviors is mediated by particular beliefs, such as AC and AR. Studies of environmental action
among rural landholders and farmers have shown that AC was a significant predictor of planting
intention (Raymond, Brown, and Robinson 2011), while having a sense of control of outcomes
on the farm (AR) was the strongest single predictor of pro-environmental agricultural practices
(Price and Leviston 2014). Thus, personal norms and the predisposition to pro-environmental
action could be influenced by information that shapes AC and AR beliefs (Stern 2000). Stern

Figure 1. Schematic representation of constructs in the VBN theory (modified from Stern et al. 2000). The dashed arrows represent the hypothetical relationship between knowledge and AC/AR beliefs.
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(2000) suggests that findings from scientific research about environmental consequences, and
publicity about actions that could alleviate those consequences can affect AC and AR beliefs.
However, limited research has experimentally tested whether information and other kinds of
educational interventions affect components in the VBN model. Also, few studies have used this
model to evaluate conservation education programs (e.g. Johansson, Rahm, and Gyllin 2013).
We used the VBN theory to evaluate a conservation education program aimed at fostering
conservation action among farmers in Chile. Recent outreach programs for agriculture have
emphasized participatory approaches, which involve the cooperation of stakeholders throughout
the development and implementation of the learning process, in contrast to the linear, technology transfer approach (Norton et al. 1999). This study additionally tests a conventional versus
participatory approach to conservation education techniques.

Need for evaluation of conservation education programs in Mediterranean ecosystems
Geographic regions with a Mediterranean climate—cool wet winters and warm dry summers—
have among the highest concentrations of biodiversity and species endemism on Earth (Cowling
et al. 1996; Myers et al. 2000; Olson and Dinerstein 2002). The four areas outside of the
Mediterranean Basin, which include parts of Australia, South Africa, USA-Mexico and Chile, are
collectively known as the New World Mediterranean (NWM). These regions are densely populated
or are experiencing rapid population growth (Williams 2013), have a long history of agriculture
as a dominant land use (Viers et al. 2013), and are expected to be impacted by climate change
with resulting habitat loss (Hannah et al. 2013). Although widely recognized as global conservation priorities, only 4.3% of the Mediterranean biome is within formally protected areas, one of
the lowest percentages of any biome (Underwood et al. 2009). Private land conservation efforts
are needed, especially partnerships with agricultural industries, which are a major economic
driver in these regions (Cox and Underwood 2011).
The expanding wine industry is a primary target for collaborative conservation initiatives in
the NWM. Since wine is largely defined by the term terroir, a concept that links the geographic
origin and the climatic and edaphic conditions with the wine identity, producers and consumers
can easily make the connection between product quality and environment (Viers et al. 2013).
Not only producers may benefit from the ecological services of conservation but contribute to it
~ eda and Barbosa 2017). A growing
by protecting native forest remnants on their lands (Castan
number of voluntary programs to pair agricultural expansion and management with conservation
demonstrate the promotion of pro-environmental agricultural practices (Webb et al. 2011). In
addition to third-party certification, these programs apply a range of environmental education
and training strategies to engage winemakers and winegrowers in sustainability, such as workbooks, workshops, seminars, and field trials (Shaw, Lubell, and Ohmart 2011).
The Wine, Climate Change and Biodiversity Program (hereafter Biodiversity Program) uses
workshops to inform the decision-making process of Chilean wineries about biodiversity conservation. These workshops are one of the first activities that the enrolled wineries have to participate in. Farm workers, winemakers, viticulturists, and managers attend a one-day training led by
ecologists to learn about biodiversity, conservation and the ecosystem services that sustain agricultural production in central Chile (Barbosa and Villagra 2015). The extent to which these workshops and other educational activities in key wine-producing regions may influence decisions to
engage in sustainable behavior remains unexplored in the literature. Thus, program evaluation is
absolutely essential to shape and adapt local conservation education programs, especially in
Chile where to date there is no legal framework to support private land conservation efforts or
other alternative instruments.
This study assesses the effectiveness of biodiversity education workshops in changing psychosocial factors influencing behavior change among Chilean winegrowers. The initial goal of the
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Table 1. A comparison of the two types of biodiversity education workshops showing the activities of instructors; target
constructs such as knowledge, awareness of consequences (AC), and perceived ability to reduce threat (AR); and amount of
time spent per activity.
Activities
1. Presentationsa
Conservation of mediterranean ecosystems,
wine and terroir - Ecosystem services
relevant for agricultural systems
and high value crops, climate
change effects in the region, and
biological richness of ecosystems
in central Chile.
Flora and fauna - Characteristics of the
Chilean Mediterranean ecoregion,
native flora and fauna, ecological
interactions and adaptions.
Biological invasions - Invasive plants
and animals in Chile, impacts, and
what to do about it.
Sustainable management - Conservation
actions to enhance biodiversity in
the farm, and ecosystem services.
2. Outdoor activities
Guided research in small groups Research to conduct outdoors based
on the inquiry cycle methodology.
3. Participatory activities
Future scenarios – Following the pathways method (Evans et al. 2006),
participants devised specific strategies and action steps to a desired
future. Following an open discussion,
the participants agreed on which
conservation actions to implement.
Total time
a

Target construct

Conventional workshop (CW)

Participatory workshop (PW)

Knowledge
AC

40 min

20 min

Knowledge

100 min

40 min

Knowledge
AC
AR
AR

40 min

20 min

20 min

20 min

Knowledge

100 min

80 min

AR

0 min

120 min

300 min

300 min

The presentations included many illustrations, photographs, stories and examples to explain complex concepts and ideas
to any semi-literate people. Also, the dissemination style of the instructors did not require literacy.

Biodiversity Program’s workshops was to disseminate conservation information. This study
examines whether program participation specifically influenced beliefs, personal norms and proenvironmental behaviors to conserve biodiversity and ecosystem services in wineries. We used
the value-belief-norm (VBN) theory to provide a framework for the study and to help identify
potential strategies for program improvement. Specifically, we addressed three research questions: (1) Do the educational workshops designed by the Biodiversity Program effectively provide
winegrowers with increased knowledge about biodiversity conservation? (2) Does participation in
biodiversity workshops influence components of the VBN model, such as participants’ beliefs,
personal norms and pro-environmental behaviors? (3) Are participatory workshops more effective
than conventional formats in targeting participants’ beliefs, personal norms, and pro-environmental behaviors?

Methods
Research design
We conducted a quasi-experiment with pre and post-test measures to assess the effectiveness of
two workshop formats in changing knowledge, beliefs, personal norms and pro-environmental
actions of personnel at four wine companies (hereafter wineries). The conventional workshop
(CW) contained presentations and an outdoor activity to conduct research in small groups. The
participatory workshop (PW) covered the same material in a shorter format and included a

ENVIRONMENTAL EDUCATION RESEARCH

5

Table 2. The pretest-post-test control group design with switching replication conducted at four wineries.
Winery
A
B
C
D

Treatment

T1

Treatment group – Workshop CW
Original control group – Workshop CW
Treatment group – Workshop PW
Original control group – Workshop PW

S
S
S
S

XCW
XPW

T2

T3

S
S
S
S

S
S
S
S

XCW
XPW

T4
S
–

T ¼ times of measurement, X ¼ workshop treatment (CW: conventional, PW: participatory), S ¼ survey data collection

participatory activity based on the future scenarios methodology (Table 1) (Evans et al. 2006).
Since the participants of the workshops were naturally embedded in larger groups (i.e. the wineries), it was not possible to randomly assign them to different treatments. For that reason, we
used nonequivalent control groups through a switching replication design, in which we administered the treatment at a later date to the group that initially served as a control group (Shadish,
Cook, and Campbell 2002). During the first phase of the study, winery A acted as the treatment
group while winery B acted as the control. During the second phase, the treatment was repeated
for winery B and winery A became the control group. The same design was implemented with
wineries C and D. In both cases, the control group in the second phase is not a conventional
control, since the participants already received the treatment which may continue to have an
impact on them (Shadish, Cook, and Campbell 2002). This design is still useful, especially if the
first control group catches up to the first treatment group once it receives treatment. By the end
of the study, all the wineries had received one workshop (Table 2).
We used four wineries that enrolled in the Biodiversity Program in 2015. Wineries A and B were
medium-size vineyards (1,000–2,000 ha) located in Colchagua Valley. They received workshop CW
in January and July 2015, respectively. The first survey was applied at both wineries prior to the
workshop at winery A (T1, pre-test). Immediate changes were measured through a second survey
(T2, post-test) completed subsequently after the training at winery A. A third survey (T3, follow-up
test) was applied 5 months later, after the training at winery B (Table 2). Wineries C and D were
composed of large vineyards (8,000–10,000 ha) in Maipo Valley. They received workshop PW in
October 2015 and June 2016, respectively. The same procedure for survey administration was
implemented for these wineries. Thus, wineries B and D served as a control in the first phase of
the experiment and switched roles to become the treatment group in the second phase.

Study participants
A total of 164 people participated in the study, completing at least one and typically three surveys (Table 3). The surveys were self-administered for literate respondents. Volunteers were
trained in survey methods by the researcher to properly administer the surveys orally to illiterate
respondents. The response rates ranged from 58 to 92% per questionnaire, and at least 49% of
the participants at each winery completed the three surveys (Supplementary Information 1). This
study was approved by University of Florida’s Institutional Review Board #2014-U-1054, and all
wineries and participants consented to participate.
Participants’ time working in the wineries varied among companies (F (3, 157) ¼ 3.17,
p ¼ .026). Post hoc tests indicated that winery B’s participants worked significantly fewer years
(M ¼ 9.87) than winery C’s participants (M ¼ 16.52). Participants’ education and department also
varied among wineries (v2(18) ¼ 60.56, p < .001 and v2(21) ¼ 78.34, p < .001, respectively). No significant differences were found for participants’ age and gender.

Survey instrument
We developed a 20-question instrument that included five subscales, one for each VBN construct.
We used three methods to assess its quality. First, the survey was submitted for expert review to
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Table 3. Description of survey respondents at the individual and company level.

1. Individual level
Gender
Males
Females
Mean age (range)
Educational level
None
Grade School
Technician/Bachelor
Graduate studies
Department
Farming
Winemaking
Marketing
Production
Sustainability
Finances
Other
Mean years working in the winery (range)
2. Company level
Exportation (%)
Exportation volume (boxes)
Size of vineyard (ha)
Number of farms

Winery A
LF Edwards

Winery B
Caliterra

Winery C
San Pedro

Winery D
Santa Rita

n ¼ 34 (%)

n ¼ 38 (%)

n ¼ 48 (%)

n ¼ 44 (%)

30 (88.2)
4 (11.8)
41 (22–69)

30 (78.9)
8 (21.1)
41.74 (22–68)

41 (85.4)
7 (14.6)
47.23 (19–69)

29 (65.9)
15 (34.1)
42.82 (25–69)

0 (0)
17 (50)
12 (35.3)
5 (14.7)

0 (0)
27 (71)
9 (23.7)
2 (5.3)

28 (82.4)
4 (11.8)
1 (2.9)
0 (0)
0 (0)
0 (0)
1 (2.9)
11.8 (<1–39)

18 (47.4)
13 (34.2)
3 (7.9)
1 (2.6)
0 (0)
0 (0)
3 (7.9)
9.9 (<1–18)

37 (77.1)
1 (2.1)
1 (2.1)
0 (0)
1 (2.1)
6 (12.5)
2 (4.2)
16.5 (1–52)

22 (50)
3 (6.8)
2 (4.5)
4 (9.1)
2 (4.5)
0 (0)
11 (25)
11.7 (<1–35)

N¼1
95
2,500,000
1,800
4

N¼1
90
–
1,085
1

N¼1
54
7,222,222
9,650
16

N¼1
30
3,000,000
8,600
14

4
25
16
3

(8.3)
(52.1)
(33.3)
(6.3)

0 (0)
8 (18.2)
20 (45.4)
16 (36.3)

a panel of four international environmental education researchers and three local experts.
Second, we conducted cognitive interviews with 24 managers and farm workers of five different
wineries in central Chile, to assess whether questions were understood in the same way by all
respondents, and if they were willing and able to answer them (Collins 2003). Third, a field pilot
test was conducted with 69 people in two different wineries to test the instrument and field procedures under study context and conditions. To test the instrument, we selected from a diverse
pool of wineries (i.e. partnering/not partnering with the Biodiversity Program, received the workshop/not received the workshop) that were not included among our study participants. As a
result, the final instrument contained a reduced number of questions and items per construct
(Supplementary Information 2). The values’ measurement and seven of 15 items from the New
Environmental Paradigm (NEP) scale (Dunlap et al. 2000) were discarded because they were not
easily understood by the respondents.
Twelve items were developed to measure awareness of consequences (AC) of climate change,
biodiversity loss and invasive species, drawing on the work of Stern et al. (1999). We found no
€geholz
well tested instruments to measure perceived ability to reduce threat (AR) (Menzel and Bo
2010). Therefore, we used two items measuring self-efficacy (i.e. belief about one’s capabilities to
exert influence over events), a construct reported to be connected with AR (Monroe 2003).
Personal norm was measured with five items (Stern et al. 1999). Ten specific actions that may be
performed individually in the vineyard (Barbosa and Godoy 2014) were included in the selfreported behavior subscale. The NEP and behavior subscale were only measured at T1 and T3,
because NEP is a relatively stable belief (Stern, Dietz, and Guagnano 1995) that was not expected
to change throughout the study, and because no behavior change was expected immediately
after the workshop (T2 for treatment wineries or T3 for original control wineries). For this reason,
we conducted a fourth survey for winery B after 5 months to assess behavior change (T4, retention test). For logistical reasons, we were not able to conduct this survey for winery D. All
responses were measured on a five-point scalar response format.
We used the pretest results of 164 respondents in the study to test the unidimensionality of
the items included for each variable, using factor analyses with Varimax rotation, and also tested
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Table 4. Results of factor and reliability analyses on the subscales.
Variable
New Environmental Paradigm
Biocentrica
Anthropocentrica
All items
Awareness of Consequences
Climate changea
Biodiversity lossa
Invasive speciesa
All items
Perceived ability to reduce threat
Personal Norm
a

Number of items

Eigenvalues

% of Variance

Cronbach’s alpha

3
2
5

1.210
.979
1.841

24.19
19.57
36.82

.655
.562
.529

4
4
4
12
2
5

2.015
2.320
2.991
5.060
1.741
3.380

16.79
19.33
24.92
42.16
87.03
67.59

.810
.782
.912
.870
.851
.878

Rotation sums of squares variances and eigenvalues reported.

the reliability of the subscales using Cronbach’s alpha. The factor solution confirmed the constructs of the VBN theory (Table 4, Supplementary Information 3). Two distinct dimensions of
NEP emerged; one focused on the belief that nature exists primarily for human use (anthropocentric), and another focused on the belief that nature has inherent value and is susceptible to
human interference (biocentric). Three items were discarded because of low item-total correlations (<.4) and low factor loadings (<.45), which are the correlation of each item and the factor
(Hair et al. 2010). We used these two dimensions for subsequent analyses, since the factor loadings and Cronbach’s alpha of NEP as one factor were lower than those for each dimension independently. Regarding AC, the factor solution indicated three distinct dimensions, one for each
environmental problem discussed in the workshop (i.e. climate change, biodiversity loss and
invasive species). Composite scores were created for each factor extracted, based on the mean
of the items with primary loadings on that factor (Hair et al. 2010).
The knowledge section included questions about: (1) impacts of climate change, biodiversity
loss and biological invasions on agricultural production (six items using a true-false response format); (2) management practices that promote biodiversity conservation (seven items using a
check-all-that-apply response format); and (3) native flora and fauna (two multiple choice and
one open-ended question). Participants were asked to name an endemic species and responses
were coded as endemic, native and non-native. The total sum score for all items was used for
subsequent analyses. Demographic information included number of years working for the winery, company’s department, education completed, age and gender.
To measure satisfaction, participants were asked to rate the workshop from 1 ‘very bad’ to 7
‘excellent’, and the amount learned from 1 ‘very few’ to 5 ‘very much’. Questions with an open
response asked what participants liked the most about the workshop and what they
would change.

Data analyses
We used a two-way mixed design ANOVA with one between-subject factor (winery: A, B, C, D)
and one within-subject factor (time: T1, T2, T3) to compare knowledge and VBN variables’ scores
over time and across wineries. We predicted a significant winery-by-time interaction effect and a
main effect for time in cases where treatment was significant. Previous to their definitive inclusion in the two-way mixed design ANOVAs, we tested for the effect of participant’s age, gender,
education, company’s department, and years working in the winery on knowledge and VBN variables’ scores. We used repeated measures ANOVA to assess within-winery differences between
T1, T2, and T3 and one-way ANOVA to analyze differences per point in time (Pesiridis
et al. 2015).
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Figure 2. Knowledge scores throughout the study per winery. Notes: The workshop format is abbreviated (CW: conventional
workshop, PW: participatory workshop). Different letters above the bars (a, b) represent significant differences within treatment (p < .05).

To assess the effect of different workshop formats, we used the data from the first phase of
the quasi-experiment. Thus, winery A and C were considered as two different treatment groups
(Workshop CW and PW, respectively) while wineries B and D were considered as controls. We
computed the change in scores between T1 and T2, and conducted one-way ANOVA to explore
mean differences among treatments.
Additionally, we used multiple regressions to test: (1) the effect of knowledge change on VBN
measures, and (2) whether VBN measures influenced behavior changes. First, we computed the
change in scores between T1 and T3 for NEP, AC, AR, PN, and knowledge. We then regressed
each one of those variables on knowledge change, using the winery as a covariate. For the
second set of regressions, the dependent variable was the change in the behavior score at baseline (T1) and 5 months after the workshop delivery (T3 for treatment groups and T4 for original
control groups), while the independent variables were the change in the VBN measures and
knowledge. SPSS Statistics Version 22 was used for all statistical analyses.

Results
Knowledge about biodiversity
For knowledge, two-way mixed ANOVA results revealed a winery-by-time interaction effect (F (6,
188) ¼ 4.73, p < .001, gp2 ¼ .13), main time effect (F (2, 94) ¼ 65.80, p < .001, gp2 ¼ .58), but no significant main effect for winery (F (3, 95) ¼ .77, p ¼ .515), showing that control group wineries
scored similarly to the treatment groups once they received the treatment (Figure 2). The
winery-by-time interaction effect and the main effect for time explained 13 and 58% of the variance, respectively, as gauged by the partial eta-squared value. Repeated measures ANOVA conducted per winery revealed significant differences between T1 and T2 for the treatment groups
and between T2 and T3 for the original control groups. The one-way ANOVA conducted
per point in time revealed a significant effect for winery at T1 (F (3, 128) ¼ 2.74, p ¼ .046) and
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Figure 3. Perceived ability to reduce threat (AR) scores throughout the study per winery. Notes: The workshop format is
abbreviated (CW: conventional workshop, PW: participatory workshop). Different letters above the bars (a, b) represent significant differences within treatment (p < .05).

T2 (F (3, 119) ¼ 5.25, p ¼ .002), but none at T3. Participants in winery D were significantly more
knowledgeable than those in winery B at baseline, while no significant differences between
wineries were found at T3.

Participation influence on VBN components
No significant main effects were found for the NEP and AC subscales. We found a significant winery-by-time interaction effect for AR (F (6, 182) ¼ 2.52, p ¼ .023, gp2 ¼ .08) when we controlled for
participants’ department at the winery. The repeated measures ANCOVA revealed differences
between T2 and T3 for winery B only (Figure 3). One-way ANOVA indicated a significant effect of
winery only at T2 (F (3, 116) ¼ 4.26, p ¼ .007). Multiple comparisons showed that AR was higher
for winery C than winery B.
A main effect of time was not significant for personal norms at p < .05, the effect was significant at p < .10 (F (2, 99) ¼ 2.85, p ¼ .063, gp2 ¼ .05). The repeated measures ANOVA revealed differences between T1 and T3 for winery B (Figure 4). No significant differences among wineries
were found per points in time.
With regard to specific behaviors, we found a significant time effect at one winery each for
the following behaviors: controlling invasive species (F (1, 57) ¼ 4.67, p ¼ .035, gp2 ¼ .08), maintaining native forest (F (1, 57) ¼ 5.58, p ¼ .022, gp2 ¼ .09), and sharing biodiversity’s importance
with others (F (1, 66) ¼ 5.82, p ¼ .019, gp2 ¼ .08) (Table 5).

Workshop formats
The analyses for the first phase of the experiment showed that there is an effect of treatment
only for knowledge (F (2, 115) ¼ 8.419, p < .001). Post hoc tests revealed that the differences
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Figure 4. Personal norm (PN) scores throughout the study per winery. Notes: The workshop format is abbreviated (CW: conventional workshop, PW: participatory workshop). Different letters above the bars (a, b) represent significant differences within
treatment (p < .05).

were between treatments and control, not between workshop formats CW and PW
(Supplementary Information 4).

Behavior change model
We did not find an effect of knowledge change on VBN measures, except for AC about biodiversity loss (R2 = 0.046, F(2,134) ¼ 3.213, p ¼ .043). The regression models for behavior change were
not statistically significant for controlling invasive species and maintaining native forest.
However, changes in VBN variables and knowledge accounted for 24% of the variance in participant’s changes in sharing biodiversity’s importance with others (R2 = 0.239, F(8,55) ¼ 2.164,
p ¼ .045). The only significant predictor in the model was AC about biodiversity loss, with a negative standardized regression coefficient (b ¼ 527, t(55) ¼ 4.21, p ¼ .032), meaning that for each
additional increase in AC, the change in the behavior decreased.

Satisfaction and recommendations for improvement
The overall participants’ satisfaction with the workshop was high (M ¼ 6.53, scale 1–7) and no differences were found among wineries (F (2, 95) ¼ .631, p ¼ .534). Similarly, the self-reported learning was high (M ¼ 4, scale 1–5) with no differences among wineries (F (2, 99) ¼ 2.347, p ¼ .101).
Participants enjoyed learning new things, the clarity of the presentations, and the instructors’
enthusiasm and knowledge. They also liked the outdoor and participatory activities, working as a
team, and the dynamism of the workshop in general. Recommendations for improvement
included: (1) spending less time in the classroom and having more practical activities outdoors,
(2) make room for participants to share their knowledge and discuss, (3) extend the workshop or
doing more throughout the year to promote increased engagement among winery workers, and
(4) relate the content with commercial aspects of the business. One participant highlighted the

ENVIRONMENTAL EDUCATION RESEARCH

11

Table 5. Behavior scores at baseline and five months after the workshop delivery.
Behavior

Control invasive species

Winery

A
B
C
D

Maintain native forest

A
B
C

Share biodiversity’s importance

D
A
B
C
D

Mean scores (SD)

Treatment-Workshopa
T1

T3–T4b

Paired t

p

1.43 (1.10)

1.86 (1.24)

1.21

.24

1.14 (.53)
1.64 (1.11)

1.29 (.61)
2.52 (1.56)

.62
2.2

.55
.04

–

–

4.68 (.58)

4.84 (.37)

1.37

.19

CW (n ¼ 13)

4.54 (.78)
4.57 (92)

4.92 (.28)
4.75 (.58)

1.81
1.32

.1
.2

PW

–
2.46 (1.41)

–
3.04 (1.16)

1.982

.06

CW (n ¼ 15)

2.53 (1.30)
3.20 (1.27)

3.20 (1.57)
3.30 (1.29)

1.47
.4

.16
.69

–

–

Treatment group CW
(n ¼ 21)
Original control group CW (n ¼ 14)
Treatment group PW
(n ¼ 25)
Original control group PW
Treatment group CW
(n ¼ 19)
Original control group
Treatment group PW
(n ¼ 28)
Original control group
Treatment group CW
(n ¼ 24)
Original control group
Treatment group PW
(n ¼ 30)
Original control group

PW

CW ¼ conventional workshop, PW ¼ participatory workshop.
b
We used T3 behavior scores for treatment groups and T4 for original control groups.
 p < .05;  p < .1.
a

importance of the future scenarios activity, suggesting that the workshop should focus only on
that activity for better participants’ involvement.

Discussion
Evaluation is intended to provide feedback for program improvement, establish accountability to
decision-makers, or contribute to knowledge about education interventions (Rossi, Lipsey, and
Freeman 2004). The lack of evaluation to inform education threatens the success of biodiversity
conservation programs in Mediterranean ecosystems. The VBN theory offers an empirically supported conceptual framework for analyzing social-psychological determinants (sometimes loosely
lumped together as ‘attitudes’ or beliefs) of particular pro-environmental behaviors (Stern et al.
1999). Based on this framework, this study explored specific components of behavior change to
assess whether biodiversity workshops were effective in improving knowledge, influencing beliefs
and norms, and ultimately fostering conservation action among winegrowers in Chile.
Our findings revealed that the workshops implemented by the Biodiversity Program were
effective in providing information and increasing participants’ environmental knowledge, but had
a limited effect on participants’ beliefs, personal norms and pro-environmental behaviors. Other
studies have found that farmers’ participation in training and education activities can lead to
increased environmental knowledge (Lentijo and Hostetler 2012; Lopez-del-Toro et al. 2009).
Researchers have also demonstrated that increased knowledge and general pro-environmental
attitudes may not lead to specific behavioral changes (Kollmuss and Agyeman 2002; Monroe
2003). Our findings are consistent with this research. Nonetheless, today many conservation and
environmental education programs continue to focus solely on environmental knowledge and
awareness and the simplistic assumption that more knowledge will lead to pro-environmental
behaviors (Heimlich and Ardoin 2008; Kollmuss and Agyeman 2002). Conservation education programs designed by scientists often focus on technology transfer and may fail to incorporate local
ecological knowledge (Pilgrim, Smith, and Pretty 2007) and participatory techniques into the
training activity. This suggests the need to better prepare scientists with broader skills to communicate with the public and stakeholders (Jacobson 2009).
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The scientific information delivered at the workshops, which included threats of biodiversity
loss, climate change and biological invasions, led to a significant increase in participants’ knowledge, but did not lead to an increase in participants’ awareness of consequences (AC), as Stern
(2000) proposed. The information provided may have been too general to change beliefs about
which kinds of people or things are affected by current environmental problems in the region. In
other studies, landowner groups that had participated in conservation programs in Sweden
tended to be more aware of consequences than landowners who did not participate, probably
an effect of the customized information presented to the participants at personal meetings
(Johansson, Rahm, and Gyllin 2013). It is also likely that the delivery systems used (time and format) were not adequate for shaping AC beliefs. In this context, frequent and more systematic
and interactive interventions may have greater impact, as suggested by the same participants
and pedagogical researchers that focus on skills and strategies rather than decontextualized
knowledge (e.g. Meichenbaum and Biemiller 1998). Future experimental research should explore
the effect of messages targeting specific consequences for the self, people, the vineyard and
other living beings, and the interaction with different delivery systems, in order to test Stern’s
proposition.
Regarding the perceived ability to reduce threat (AR), the results suggest that information
about actions on how to sustain biodiversity at the vineyards led to an increase in participants’
beliefs that individual actions could alleviate environmental impacts, but only for one winery. Its
participants also showed an increase in personal norms and self-reported maintenance of native
forest throughout the study. This winery was the smallest in size and staff had the fewest years
working in the company. Although we controlled for participants’ demographics, there might be
other confounding factors related to the company size and organizational culture that we were
unable to assess, and which may have made the workshop more effective when compared to
other wineries. A mixed-methods research approach, which combines quantitative and qualitative research, could provide contextual data to understand the complex effects of educational
interventions.
The participatory activity, based on the future scenarios methodology, was specifically
designed to influence AR beliefs by making participants think ahead and devise specific strategies and conservation actions to implement at the vineyard. While participants’ comments suggest this technique was effective, the results showed no significant differences between
participants of conventional vs. participatory workshops for any of the variables under study. In
forestry research, the future scenarios methods have assisted communities to find common
ground, define collective interests, develop skills and gain experience to take proactive roles in
forest devolution processes (Evans, de Jong, and Cronkleton 2008). This process usually takes a
much longer-term engagement with local communities and policy makers. Thus, as noted by
one of the participants, the inclusion of this technique may have been too brief to adequately
gauge its efficacy. A longer-term approach that focuses on expanding participants’ capabilities to
make choices and help them overcome specific constraints to achieve outcomes that they value
(e.g. Sen 2003) could improve project outcomes. Moreover, the measurement of AR is problematic since no validated scales are available, and therefore different definitions and items are used
throughout the literature. In this context, it is likely that the self-efficacy items we used did not
capture the full meaning of the construct, making the effect of the future scenarios activity uncertain.
The switching replication design is a strong experimental design because it controls most
threats to internal validity and it enhances external and construct validity (Shadish, Cook, and
Campbell 2002). Nonetheless, our study has certain limitations. The limited regional scope of the
study hampers our ability to generalize our conclusions to other audiences and settings. Also,
the lack of random assignment of participants to treatments may have introduced a selection
bias with regard to characteristics that affected the outcomes of the study, especially because
wineries may have differed in organizational culture, structure, mission and strategy, and other
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organizational characteristics. Regarding the measurement of the constructs, NEP had a low
Cronbach’s alpha and factor results, which may have attenuated relationships and lead to nonsignificant findings. Finally, the VBN theory may have less specificity than other behavior change
€bner, and Bogner 2005).
theories, explaining less variance in conservation behavior (Kaiser, Hu
Future research must compare different frameworks regarding their ability to explain conservation behavior among farmers.
Despite these limitations, this is the first study using the VBN theory to guide research and
inform the evaluation of a conservation program using an experimental research design. The
results provide empirical evidence that the workshop content and technique—mainly focused on
information dissemination—is not adequate for fostering conservation action among Chilean
winegrowers. This finding is an important contribution, made only as the result of the rigorous
evaluation that we describe. Based on our data, we were able to provide practical insights to
improve the program and direct future education and training strategies to engage agricultural
producers in the conservation of Mediterranean ecosystems. We hope this theory-driven study
serves as a model for other programs worldwide.
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