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Despite the significance of nature-based learning for ecosystem
conservation, limited information exists regarding ecosystems'
potential to provide educational services. This study aimed to assess
the educational services of various landscapes, including woodlands,
rangelands, and water bodies, using the opinions of actor groups in
Jiroft County. An expert method was employed to evaluate the
educational values of these landscapes and identify the main drivers
of education service provision. Results indicated that rangeland
landscapes offered the highest educational value compared to
woodlands and water bodies. Rangelands dominated by semi-shrubs
exhibited the greatest scientific value, significantly differing from
meadows and shrublands in their ability to supply educational
services (p < 0.05). In woodlands, Juniperus excelsa and Pistacia
atlantica demonstrated the highest scientific value (p < 0.05).
According to expert opinions, plant and animal diversity, along with
degradation, were identified as the main drivers of educational
services, suggesting their potential for assessing the educational
services of ecosystems.
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Introduction

Over the last 20 years, ecosystem services

obtain from the natural ecosystems, and
therefore they can increase people's

have become a useful tool for decision-
making on various ecological and social
systems (Shi et al, 2023). Ecosystem
services are defined as the benefits that
people obtain from ecosystems (MEA,
2005, Wang et al., 2024). Cultural
ecosystem services are defined as the
nonmaterial benefits people obtain from the
ecosystem (MEA, 2005) which indirectly
influence the life quality of people (Willis,
2015). Cultural services reflect what people

awareness and motivation for ecosystem
conservation (Opdam et al., 2015). Cultural
services evaluation may help ecosystem
management and policy-making (Shin et
al., 2016). Demand for cultural services is
expected to grow as industrialization grows
(Ingold and Zimmermann 2011). However,
cultural ecosystem services are greatly
valued by diverse stakeholders in social
systems Cultural services have been
neglected by decision-makers (Willis,
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2015). The evaluation of cultural services
of ecosystems is relatively neglected and
poorly understood because cultural services
are  "intangible",  "immaterial" and
"invisible" compared to other services
(Tilliger et al., 2015). The lack of data,
especially qualitative data, is an important
limitation for evaluating all ecosystem
services (Brown et al, 2016). Data
collection and quantification of ecosystem
services are needed for decision making
(Paracchini et al., 2014). In traditional
societies, cultural services are essential for
cultural identity and even survival (Brown
and Hausner, 2017).

Today, experiences related to nature and
the educational values of ecosystems are
included in many studies of cultural
ecosystem services (MEA, 2005; Haines-
Young and Potschin, 2013). The
educational values of living and non-living
characteristics of ecosystems represent the
educational service of ecosystems. In
general, knowledge about nature; and
recreation for learning are called
educational services (Mocior and Kruse
2016). Need for education about nature,
both formal education (e.g. in school
courses) and informal education (e.g. on
private trips) is necessary for several
reasons. Knowledge of ecosystems can help
to better understand environmental risks
(Hiwasaki et al., 2014) and increases public
awareness and acceptance of nature
conservation (Coratza and Waele, 2012).
Nature recognition has also helped to
expand public participation in ecological
decision-making (Le Lay et al., 2013) and
can lead to an improved understanding of
interactions between social systems and
ecosystems (Ploaie and Turnock, 2001).

Different kinds of nature education can
be carried out indoor including school
classrooms, museums, and educational
centers or outdoor in the form of fields,
workshops, and scientific visits.
Educational services provide learning
opportunities at different levels of
education (Shi et al, 2023). However,
direct learning from the ecosystem in field
is more difficult. Field study is more useful
for the learner (Spalie et al, 2011).
Studying of ecosystems in the open air

improves the learning process and because
of the use of all senses, it increases
observation and thinking abilities, inspires
learning, and helps to expand interests
(Plieninger et al., 2013).

Ecosystems that expand knowledge
about plant and animal species are believed
to have educational values based on
Pleininger et al., (2013). MEA (2005)
defined education services as "ecosystem
characters that influence the education
systems of different countries”". Boehneke-
Henrichs et al. (2013) introduced education
service as an ecosystem's contribution to
teaching, research, etc. Loomis and
Patterson (2014) define "teaching" as
formal and informal ecosystem learning
opportunities known to be created by access
to specific ecosystems.

The use of surveys or interviews is
useful in evaluating cultural services. In the
evaluation of ecosystem services, the
groups using the services should be taken
into consideration (e.g. Plieninger et al.,
2013; Ament et al., 2016). Academic
researchers are one of the groups that are
related to the educational service based on
former studies such asMocior and Kruse
(2016) examined the educational value of
natural ecosystems using the opinions of
undergraduate, graduate, and Ph.D.
students. Bohnke-Henrichs et al. (2013)
investigated the educational value of
ecosystems by wusing the time that
researchers  spend  studying  natural
ecosystems. The most important ecological
and managerial characteristics in relation to
educational services also help us to identify
alternative  indicators for quantifying
educational services. Plieninger et al
(2013) showed that species diversity and
diversity of flowering plants are the most
important ecological indicators in relation
to the educational value of ecosystems.
There is little information about the cultural
services of natural ecosystems in Iran. Most
studies have focused on recreation services,
and cultural services such as educational
services have remained unknown. The
purpose of this study is to compare the
educational value of natural ecosystems of
woodlands, rangelands, and water bodies in
Jiroft city based on local researcher’s
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experience and then main drivers of
education services were revealed.

Materials and Methods

Study area

Jiroft county has been selected for this
study, which is located in the southeast of
Iran (56°51 to 58°15" E and 28°20" to 29°
28" N). The region area is 746516.6
hectares. In the southern parts, there are
plains with 900 meters mean elevation and
136 mm mean annual rainfall. The northern
parts are mostly mountainous with an
average altitude of 3030 meters above sea
level and an average annual precipitation of
468 mm. Woodlands cover 22 percent of
the region. Woodlands are dry forests that
do not have continuous cover (Menaut et al.
1995). Tecomella undulate in the plains and
Pistacia atlantica and Juniperus excelsa in
highlands were selected to assess education
service in woodland. The most part of the
region consists of rangelands, which are
included mostly semi-shrub, shrubs and
meadows. Dams, waterfalls, and wetlands
are the main water bodies in Jiroft county.
Jiroft dam is used for drinking, agriculture,
recreation and tourism, hydroelectric
energy, and environmental needs of the
Jiroft plain and Jazmurian wetland, as well
as flood control with a storage of about 224
million m® . (Afzali et al., 2018). Jiroft has
many waterfalls, such as Dalfard and
Sarenkoh waterfall. Parts of the wetland are
located in Kerman province and Jiroft city,
and parts of the wetland are located in
Sistan and Baluchistan province. (Qaderi
Nasab and Rahnama, 2019).

Data Collection

The number of people interviewed was
determined based on Cochran formula
(Cochran 1977). Hence, 45 local natural
resources experts from Jiroft universities
and natural resources and watershed
management organizations in Jiroft were

requested to fill in a questionnaire. They
were selected based on their educational
background in the natural resources. Since
in previous study, color photographs have
been found to represent landscapes in a
satisfactory manner when compared to
preference rankings made in the field
(Dramstad et al. 2006) It must also be noted
that the photos were selected subjectively
by the authors in consultation with
colleagues working in this area. As such a
certain perspective and limitation must be
placed on the representativeness of the
images included as it is possible.

The first part of the survey was
comprised of nine photographs (presented
by a PowerPoint presentation) showing
landscapes, which were selected by the
authors for survey purposes (Figurel). The
respondents were requested to evaluate the
educational value of woodlands,
rangelands, and water bodies depicted in
each picture, using the relative scale from 0
('no educational value') to 5 ('very high
educational value'). In the second part of
the survey, the respondents were requested
to answer how many times they spent in
each of the woodlands, water bodies, and
rangelands for studying in a year. In the
third part of the survey, the respondents
were asked to choose which criteria were
the most relevant for the evaluation of the
educational value.

Data analysis

Kolmogorov— Smirnov normality test was
used to check data for normal distribution.
Due to the normality of the studied
variables, one-way analysis of variance
(ANOVA) followed by the least significant
difference (LSD) test was used to compare
different landscapes in terms of education
service. The multiple regression tests was
used to explore main drivers for supplying
education services using IBM SPSS
Statistics V22.0.
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Woodlands

Rangelands

Water
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Figure 2. Photograph samples of woodlands ( a: Tecomella undulata , b: Pistacia atlantica, c: Juniperus
excelsa), rangelands (d: meadow e: semi-shrubland, f: shrubland), and water bodies (g: dam, h: wetland, i:
waterfall)

Results

Participants were chosen with three
educational background in natural resources
including environmental science (n = 19),
ecological engineering (n=28), and fisheries
(n=12). Most of the participants were under
30 years old (70%), nine of them had Ph.D.
degrees and 50% of them had a master's
degree. There was almost the same
proportion of males and females (Table 1).
ANOVA results showed that the
Woodlands had a significant difference in
terms of educational service (p<0.05, Table
2). The results also showed that rangelands
had significant differences with each other
in terms of educational service (p<0.01).
Water bodies also had significant
differences in terms of educational service
(p<0.05). The results of the average
comparison showed that Juniperus excelsa

and Pistacia atlantica had the highest
educational value with averages of
4.78+1.68 and4.47 £1.52, respectively, and
they had significant differences with
Tecomella undulata (p<0.05, Table 2).
Semi-shrubs had the highest educational
value with an average of 4.89 + 1.25 among
different rangelands, which had a
significant difference with meadows and
shrubs (p<0.05). Among the water bodies,
the wetland had the highest educational
value with an average of 4.73 + 1.32, which
was a significant difference from waterfall
and dam landscapes in terms of educational
value (p<0.05). The results indicated that
landscapes had significant difference in
terms of educational service and the
rangelands had the highest educational
value (Figure 2).



63 Azam Khosravi Mashizi et al., / Environmental Resources Research 12, 1 (2024)

Table 1. Personal information of individuals who participated in the study.

Observations Frequency (Percent)
20-25 32 54
Age 25-30 15 26
30< 12 20
Environmental science 19 32
Field of Study Ecological engineering 28 48
Fisheries 12 20
4year college degree 20 34
Education M.S. 30 50
Ph.D 9 16
Female 28 48
Gender Male 31 52

Table 2. ANOVA results of education services in woodlands, rangelands and water bodies. Significant
differences are shown by: *p = 0.05; **p = 0.01.

df MS F
Woodland 2 0.86 3.21%
Rangeland 2 0.53 8.49%*
Water body 2 1.21 5.38*

Table 3. Mean comparison of education services between different woodlands, different rangelands and
different water bodies. Significant differences obtained by the LSD test are showed by the superscripts a
and b (p < 0.05). the same letter indicates no significant difference

Max Min Mean
Tecomella undulata 5 2 4.47+1.52b
Woodland Pistacia atlantica 5 1 4.05+0.97a
Juniperus excelsa 5 2 4.78+1.68b
Meadow 5 1 3.66+0.82a
Rangeland Semi-shrubland 5 2 4.89+1.25b
Shrubland 5 1 3.98+0.85a
Dam 5 1 3.77+£0.69a
Water body Wetland 5 2 4.73+1.32b
Water fall 5 1 3.37+0.42a
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Figure 2. Mean comparison of education services of woodlands, Rangelands and water bodies.
Significant differences obtained by the LSD test are showed by the superscripts a and b (p< 0.05). the
same letter indicates no significant difference.
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Table 4. ANOVA results of visiting number of woodlands, rangelands and water bodies for studying in a
year. Significant differences are shown by: *p = 0.05; **p = 0.01.

df MS F
Woodland 2 1.23 5.21%*
Rangeland 2 1.56 11.23**
Water body 2 1.34 4.56*

Table 5. Mean comparison of visiting number between different woodlands, different rangelands and
different water bodies. Significant differences obtained by the LSD test are showed by the superscripts a,
b and ¢ (p < 0.05). the same letter indicates no significant difference.

Max Min Mean
Tecomella undulata 5 0 3.66+£0.89a
Woodland Pistacia atlantica 9 0 5.13+0.56b
Juniperus excelsa 8 0 6.34+1.49b
Meadow 5 0 4.05+0.66a
Rangeland Semi-shrubland 18 0 12.09+1.55¢
Shrubland 9 0 5.82+0.93b
Dam 4 0 2.41+£0.82a
Water body Wetland 9 0 4.13+1.86a
Water fall 5 0 3.63+0.59a
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Figure 2. Mean comparison of day number of visiting of woodlands, Rangelands and water bodies.
Significant differences obtained by the LSD test are showed by the superscripts a, b and ¢ (p < 0.05).

The results of ANOVA showed that the
Woodlands were significantly different in
terms of the number of visits for the study
(p<0.05, Table 4). The results also showed
that rangelands had significant differences
with each other in terms of the number of
visits for study (p<0.01). Among the water
bodies, no significant difference was
observed in terms of the number of visits
for the study (p>0.05). Comparison of
averages showed that Juniperus excelsa and
Pistacia atlantica had the highest number
of visits for study with averages of 6.34+1.4
and 5.13%0.56, respectively, and they have
a significant difference with Tecomella
undulata (p<0.05, Table 5). Semi shrubs
with an average of 1.55 £ 12.09 among

different rangelands had the highest number
of visits for study, which had a significant
difference with meadow and shrubland
(p<0.05). The results of comparing the
average of Woodland, rangelands, and
Water Bodies in terms of the day number of
visits for the study showed that the
rangelands with the highest average number
of visits (Figure3).

A regression model was used to declare
the main drivers of education services based
on people in three field studies separately
(Table 6). Results showed that the
coefficient of determination (R2) was 84%,
86%, and 83% for people in Environmental
science, ecological engineering, and
fisheries respectively at a 99% confidence
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level. The standardized (regression)
coefficient (Beta coefficient) was used to
assess the importance and role of
independent variables in predicting the
dependent variable. According to Table 6,
diversity of plant species and severity of
destruction were the main drivers of
education services based on people in

ecological engineering (p<0.001). The
diversity of animal species and severity of
destruction were the main drivers of
education services based on people in
environmental science (p<0.001). The
diversity of animal species was the main
driver of education services based on
people in fisheries (p<0.001).

Table 6. The relationship between drivers of education services is based on multiple regressions.

Study field MS F Sig R? R
Environmental science 1.49 7.31 0.00 0.88 0.94
Ecological engineering 0.86 11.20 0.00 0.92 0.96

Fisheries 0.72 5.35 0.00 0.86 0.93

Table 7. The relative importance of variables and their impact on education services. Significant relations
are shown by: *p = 0.05; **p =0.01.

. . Ecological L
. . . Environmental science . . Fisheries
Drivers of education services engineering
Standard B t Standard B t Standard B t

Diversity of plant species 0.235 1.23 0.502 6.87** 0.123 0.84

Rare plant species 0.213 1.13 0.252 1.28 0.138 0.85
Diversity of animal species 0.486 5.23%%* 0.321 4.12%* 0.532 7.12%*
Rare animal species 0.326 4.13%* 0.259 1.30 0.358 4.26*

Geomorphology 0.267 1.32 0.265 1.32 0.213 1.15

Soil 0.135 0.85 0.213 1.13 0.138 0.85

High economic value 0.237 1.23 0.331 4.15% 0.268 1.32

Vital value for social life 0.237 1.23 0.263 1.31 0.213 1.31
Easy access 0.327 4.13* 0.375 4.23% 0.324 4.12*

Aesthetic 0.286 1.35 0.271 1.34 0.132 0.84

High tourism value 0.263 1.31 0.246 1.23 0.138 0.85

Mismanagement 0.312 4.05%* 0.328 4.13* 0.286 1.45

Land use 0.238 1.23 0.268 1.32 0.237 1.23
Degradation 0.396 4.53% 0.465 5.20** 0.321 4.12%

Discussion

The results of this study showed that
rangelands are more valuable than
woodlands and water bodies in terms of
educational service. Rangelands provide
multiple ecosystem services such as food,
fiber, water, recreation, and minerals which

countries. In many developing countries,
where rangeland is the dominant land type
and vital for the people's livelihood,
overuse of rangelands has created
significant social, economic, and
environmental  problems, and more
scientific research is needed. Rangeland

are important to the livelihoods of people
across the world (Yahdjian et al., 2015).
Rangelands cover 51% of the land and
provide 78% of livestock needs (Asner et
al. 2004). Livestock grazing provides food
and income for more than 1.2 billion people
(FAO, 2008). Scientific studies of
rangeland ecosystems play an important
role in the success of ecosystem
management. Bedunah and Angerer (2012)
concluded that there is an association
relation between science, education, and
rangeland management in developed

scientists should continue to support the
multiple uses and values of rangelands and
provide information about threats to
sustainable use and their effects on different
users over time.

Semi-shrubs were the most important in
terms of educational service compared to
other rangeland land covers. Semi-shrub
species play an important role in providing
ecosystem function in arid ecosystems
(Khosravi Mashizi and Sharafatmandrad,
2019). Semi-shrubs have been of interest to
ecologists from various points of view,
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including being a shelter from the sun and
wind (Ploughe et al., 2019), the effect on
soil nutrients (Ploughe et al., 2019), Impact
on animals through attraction and repulsion
of herbivores (Bustamante et al., 2021),
seed predators (Ziffer-Berger et al., 2017)
and pollinators (Braun and Lortie, 2020).
Common species are also inherently easier
to monitor and study than rare species.
Therefore, it is not surprising that the
majority of biodiversity studies examine
species that are not at risk (Binley et al.,
2023). The dominant plant in our study area
was the Artemisia species. Artemisia is one
of the largest genera of the Asteraceae or
Compositae family, which is the largest
family of flowering plants. Artemisia has
about 600 species on all continents except
Antarctica, mostly distributed in the
Northern Hemisphere. Artemisia has great
ecological flexibility and extends from
plains to high mountains and from dry areas
to wetlands (Vallés et al., 2011). Artemisia
are usually drought, cold, and salinity
tolerant and can prevail in arid and semi-
arid regions and play an important
ecological role in terms of wind and sand
control. (Ling, 1988) In addition, some of
them are rich in essential oils and Terpenes
that have anti-malarial, anti-cancer and anti-
diabetic properties (Shahzadi et al., 2020).
Due to the spread of Artemisia in Iran and
its ecological importance, it has more
educational value than other species.

The woodlands had the second place of
importance in terms of education service.
Juniperus excelsa and Pistacia atlantica
had the highest educational value in
woodlands. People's culture has a great
influence on their beliefs about nature. The
tree is a symbol of prosperity an indicator
of greenness and abundance, and a
manifestation of life in Iran (Zomorrodi,
2008). Especially evergreen trees that
people believe come from heaven (Masse,
1974). Evergreen trees are a symbol of
stability and eternity, which represent
stability (Zomorrodi, 2008). The existence
of evergreen trees near religious places
represents the sanctity of these trees in
Iranian beliefs (Bahar, 1997). Juniperus
woodlands also have a high social and
economic value. The exploitation of the

juniper plant includes the usage of its stable
and termite-resistant wood in house
construction, the use in perfumery, and also
medicine (Ramin et al., 2012). The Pistacia
tree is one of the valuable plants occupied a
considerable area in different regions of
Iran (Mahjoub et al., 2018). Economically,
this species has a special value and
importance in terms of gum production and
its use in the production of various
medicinal and health materials, fruit, and
foliage in nutrition and fodder production in
Iran (Daneshpour, 2015). This species has
plant seeds with an oily kernel. In addition
to creating jobs, the harvest of these
products is also a source of income for the
local people (Dewes, 1993). Wetland had
the most value in terms of education service
compared to other water bodies. Jazmurian
wetland is located in the migratory direction
of birds from Siberia to India and has had
valuable applications in the past. This
wetland played an important role in the
preservation of native plant communities,
animals, and birds (Rahdari et al. 2014).
Unfortunately, the wetland has lost many of
these functions. Several factors such as high
evaporation, overexploitation of
groundwater, dam construction on the rivers
feeding the wetland, and the effect of
drought and climate changes have caused
Jazmurian wetlands to dry out during the
recent years. Accordingly, this wetland has
become one of the main sources of dust
generation in the southeast of Iran (Qaderi
Nasab and Rahnama, 2019).

Conclusion

The diversity of plants and animals was the
most important indicator of educational
services. Former studies have shown that
the diversity of ecosystem components
(Kubalikova 2013) or the number of
processes (Kedro 2011) explained by
learners play important role in the scientific
value of ecosystems. The results of Shi et
al. (2023) indicated the importance of
biodiversity in the education service. They
reported that biodiversity includes 80% of
the variance of the educational value of
ecosystems.  Biodiversity  conservation
studies, as one of the global environmental
issues, are of interest to international
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communities in many disciplines and
research fields (Wang et al., 2020). The
valuation of ecosystems is possible through
the recognition of biodiversity (Seidl et al.,
2024). Biodiversity has a great economic
value in people's well-being (Heal and
Pascual, 2024). The global conservation
budget is insufficient (McCarthy et al.,
2012). In recent years, the number of
endangered species has grown rapidly
(Johnson et al., 2017), and there is a need
for more research for effective conservation
programs and the recognition of the most
important biodiversity regions (Cimatti et
al., 2021). Degradation was the second
most effective factor in education service.
Pefan et al., (2015) showed that with the
destruction of the landscapes, the visual
value of the landscapes decreases and as a
result, the quality of cultural services
decreases significantly. The results of
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